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In  the  Preface  to  the  last  edition  of  this  Treatise,  the  classification  of 
Minerals  then  adopted  was  announced  as  only  a  temporary  expedient.  The 
system  of  Mohb,  valuable  in  its  day,  had  subserved  its  end ;  and  in  throw- 
ing off  its  shackles  for  the  more  consistent  principles  flowing  from  recent 
views  in  Chemistry,  the  many  difficulties  in  the  way  of  perfecting  a  new 
classification  led  the  author  to  an  arrangement  which  should  **  serve  the 
convenience  of  the  student  without  pretending  to  strict  science." 

A  classification  on  chemical  principles  was  however  proposed  in  the  latter 
part  of  the  volume,  in  which  the  Berzelian  method  was  coupled  with  crys- 
tallography, in  a  manner  calculated  to  display  the  relations  of  species  in  com- 
position as  well  as  form,  and  prominently  **  exhibit  the  various  cases  of 
isomorphism  and  pleomorphism  among  Minerals."  The  progress  of  Science 
has  afforded  the  means  of  giving  greater  precision  and  simplicity  to  this 
arrangement,  until  now  it  seems  entitled  to  become  the  authorized  method  of 
a  System  of  Mineralogy.  Whether  regarded  from  a  physical  or  chemical 
point  of  view,  the  groupings  appear  in  general  to  be  a  faithful  exhibition  of 
the  true  affinities  of  the  species. 

The  mind  uneducated  in  Science  may  revolt  at  seeing  a  metallic  mineral, 
as  galena,  side  by  side  with  one  of  unmetallic  lustre,  as  blende ;  and  some 
systems,  in  accordance)  with  this  prejudice,  place  these  species  in  separate 
orders.  Like  the  jeweller,  without  as  good  reason,  the  same  works  have  the 
diamond  and  sapphire  in  a  common  group.  But  it  is  one  of  the  sublime 
lessons  taught  in  the  very  portals  of  Chemistry,  that  nature  rests  no 
grand  distinctions  on  lustre,  hardness,  or  color,  which  are  mere  externals, 
and  this  truth  should  bo  acknowledged  by  the  Mineralogist  rather  than 
defied.  Others,  while  recognizing  tlie  close  rcl.'itions  of  the  carbonates  of  lime, 
iron,  zinc  and  manganese,  (calcite,  spathic  iron,  sniithsonite  and  diallogite,) 
or  of  the  silicates  of  linie,  iron,  manganese,  (wollasstonite,  augite,  rhodonite,) 
are  somewhat  startled  by  finding  silicate  of  zinc,  or  silicate  of  copper,  among 
the  silicates  of  the  earths  or  of  other  oxyds.  But  the  distinction  of  "  useful  ** 
and  "useless,"  or  "ore,s"  and  ** stones,"  although  bearing  on  "economy," 
is  not  Science. 

The  advantages  which  the  arrangement  of  the  last  edition  afibrded  those 
interested  in  mining  and  metallurg}',  is  secured  in  the  present  volumes  by  an 
index  to  the  useful  ores,  in  which  their  distinctive  characters  and  their  rela- 
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tive  importance  in  the  Arts  are  mentioned,  and  references  are  given  to  the 
pages  where  the  full  descriptions  are  to  be  found. 

During  the  four  years  since  the  appearance  of  the  last  edition,. the  Science 
of  Mineralogy  has  increased  in  species  from  625  to  660 ;  and  this  notwith- 
standing the  bankruptcy  of  some  45  of  the  number.  The  important  work 
of  RAififELSBBRO  on  Chemical  Mineralogy,  has  been  c(5ntinued  in  a  fifth 
Supplement,  issued  in  1853.  A  similar  review  of  the  Progress  of  the  Sci- 
ence by  Dr.  Gustav  Adolph  Kbnnqott,  conducted  with  like  thoroughness, 
though  with  less  criticism,  has  appeared  in  Vienna,  and  already  two  large 
▼olumes  have  been  issued,  one  reviewing  the  Science  for  the  years  1844  to 
1849,  the  other,  for  1860  and  1851.  During  this  period  also.  Professor 
GkjBTAv  Rose  has  published  his  Krystallo-chemische  Mineral-System  (1853) ; 
Professor  Von  EoBELL,a  work  on  Mineralogical  Nomenclature  (1853),  and 
a  new  edition  of  his  excellent  Tables  for  the  Determination  of  Minerals, 
(1853) ;  Dr.  Franz  Letdolt  and  Professor  Adolf  Macuatschkk,  of  Vienna, 
their  elements  of  Mineralogy  based  on  the  system  of  Mohs  (1853);  Dr. 
Eenngott  of  Vienna,  "Das  Mohs^sche  MinenUsystem^'  (1853),  and  also  a 
portfolio  of  plates  of  figures  for  the  construction  of  Models  of  crystals 
(1854) ;  Professor  Quenstedt  of  Tubingen,  the  first  part  of  a  Treatise  on 
Mineralogy  (1854) ;  Dr.  C.  F.  Naumann,  a  revised  edition  of  his  invaluable 
ElemeatB  of  Crystallography  (1854) ;  Dr.  Friederich  Pfaff  of  Erlangen, 
Elements  of  the  Mathematical  Relations  of  Crystals  (1853)  ;  F.  H.  Schro- 
der of  Clausthal,  Dr.  Rammelsbero  of  Berlin,  and  Jos.  Pecirka  of  Prague, 
smaller  Manuals  on  the  same  subject,  (1852,  1853);  Dr.  J.  Zimmerman n  of 
Statlgart,  a  small  "Tashenbuch  der  Mineralogie  **  (1852);  Nicolai  von 
EoKSOHAROv,  the  able  Crystallographer  of  St  Petersburg,  the  first  numbers 
of  his  "Mineralogie  Russlands,**  in  quarto,  (1853,  1854);  H.  J.  Brooke 
^ .  and  W.  H.  Miller,  a  new  and  original  Treatise  under  the  title  of  Phillips's 
Mineralogy  (1852) ;  C.  F.  Plattner,  an  enlarged  edition  of  his  extended 
Treatise  on  the  Blowpipe  (1853) :  besides  the  great  work  of  Dr.  Gustav 
BiscHOF,  on  Chemical  and  Physical  Geology,  begun  in  1846,  now  number- 
ing 2950  pages,  (the  last  issue  in  1853),  and  yet  wanting  another  part  to  be 
complete ;  also  G.  H.  Otto  Voloer's  Essays  on  the  Development  of  Minerals, 
(Studien  zur  Entwicklungsgeschichte  der  Mineralien,)  as  the  basis  of  Sci- 
entific Geology  and  a  rational  Mineral  Chemistry,  (Zurich,  1 854) ;  and  ton 
Waltershausen's  Treatise  on  the  Volcanic  Rocks  of  Sicily  and  Iceland. 
Moreover,  various  valuable  papers  have  been  issued  in  Scientific  Journals  and 
Transactions  abroad,  by  Haidinoer,  Rammelsbero,  Breitiiaupt,  Scheerer, 
VON  KoBELL,  Rose,  Bunsen,  Hermann,  von  Rath,  Hausmann,  Sandbergbr, 
WShler,  Baer,  Kenngott,  Sciiabus,  Kokscharov,  Scacchi,  Meneghini, 
Delesse,  Damour,  Dbville,  Descloizeaux,  Senarmont,  Chapman,  Mallet, 
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SooTT,  Percy,  and  other  able  investigators.  In  this  country  have  appeared 
Foster  &  Whitney^s  Report  on  the  Geology  and  Mineralogy  of  the  Lake 
Superior  Region,  (1851  and  1853);  and  J.  D.  Whitney*s  Mineral  Wealth 
of  the  United  States  (1854).  Moreover,  Dr.  J.  Lawrence  Smith  and  G.  J. 
Brush,  have  labored  with  important  results  in  American  Mineralogy,  clear- 
ing away  many  doubtful  species ;  and  other  researches  have  been  pub- 
lished by  T.  S.  Hunt,  F.  A.  Genth,  J.  C.  Booth,  J.  D.  Whitney,  C. 
U.  Shepard,  J.  W.  Mallet,  W.  P.  Blake,  M.  H.  Bote  and  T.  H.  Garrett. 

Of  all  these  Publications,  Bischof's  '*  Lehrbuch"  stands  first  in  importance. 
Mineralogy  was  well  nigh  a  lifeless  Science,  having  only  powers  of  increase 
by  accretion,  like  the  objects  of  which  it  treats, — the  addition  of  a  new  Min- 
eral  now  and  then  being  the  great  event  of  interest  in  its  progress.  Bisoh- 
OF,  by  his  elaborate  researches  and  profound  views,  has  given  it  a  new  im- 
pulse. He  makes  every  analysis  of  a  Mineral  an  important  element  in  the 
study  of  Mineral  history,  showing  the  necessity  of  their  multiplication,  and 
well  exposing  the  leanness  of  Chemical  formulas  when  ^ven  as  a  substitate 
for  analyses.  The  associations  and  collocations  of  Minerals,  their  changes 
from  exposure  to  atmospheric  and  other  agencies,  and  even  the  infinitesimal 
ingredients  in  their  constitution,  are  all  made  to  bear  on  the  question  of  the 
origin  and  progress  of  Mineral  and  Rock  Formations.  A  Mineral  species  is 
shown  to  have  a  history  of  its  own, — its  perfect  state,  its  liabilities  to  altera- 
tion  and  decay,  its  successive  changes,  and  again  its  renovation  or  its  meta- 
morphosis into  a  new  species.  These  views  taken  in  their  wide  extent,  con- 
stitute the  proper  basis  of  the  Science  of  Geology,  and  should  have  their  full 
exposition  in  a  work  on  that  Science.  But  the  elements  of  the  subject  ara 
with  propriety  indicated  in  a  Mineralogical  Treatise.  While  dwelling  with 
deserved  emphasis  on  the  researches  of  Bischof,  we  should  not  forget  that 
others  have  labored  in  the  same  department,  prominent  among  whom,  are 
Haidinger,  Voloer,  Breithaupt,  Blum,  Bunsen  and  Delssse. 

The  work  next  in  importance,  more  especially  in  its  bearing  on  the  crys- 
tallization of  Minerals,  is  the  "  Elementary  Introduction  to  Mineralogy,"  by 
Brooke  &;  Miller.  It  stands  preeminent  for  its  original  measurements,  and 
iU)  thorough  revision  of  the  angles  of  Crystals,  and  will  remain  a  permanent 
source  of  information  on  these  points. 

In  the  preparation  of  the  present  edition,  the  author  takes  pleasure  in 
making  special  acknowledgments  to  the  work  of  Bischof,  for  facts  and  prin- 
ciples relating  to  the  Chemistry  of  the  alteration  of  Minerals ;  to  Rammslb- 
BKRG^s  Supplement  to  his  Chemical  Mineralogy,  a  work  whose  earlier  parts 
contributed  largely  to  the  preceding  edition  of  this  Treatise;  to  Kennoott's  and 
KoKSCUARov's  publications  ;  and  to  the  critical  observations  in  the  **  Miner- 
alsystem"  of  G.  Rose.  Frequent  use  has  also  been  made  of  the  work  of 
Brooke  <&;  Miller,  in  the  crystallography  of  the  species,  from  which  the 
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Beck,  Min.  N.  F.—Mineralogy  of  New  York,  by  L.  G.  Beck,  586  pp.  4to.    Albany, 

1842. 
Btrickte  Mitth,  Fr,  Nat,  xu  Wien, — Berichte  fiber  die  Mittheilungen  yon  Freun- 

den  der  Naturwissenschafben  in  Wien,  (Yienna),  gesammelt  and  heraus- 
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dem  Naturw.  Vereine  fQr  Sachsen  u.  Thuringen  in  Halle,  redigirt  von  C. 
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Lieb,  u.  Kopp. — Liebig  und  Kopp's  Jahresbericht,  1847 — 1868. 
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Rammelsberff.     8  vols.,  1841.     Berlin.    Supplements  1,  2,  8,  4,  6,  about 
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WVff,  Fou.  £bebtrf.~E.  Tb.  Wolff  da  Compoiitione  fowiliun  Ekebergitia,  Scapo- 

lithi  at  Mejonitis ;  Diwertatio  inaugnralii  Cbemica,  Ban>Iuu ;  IMS. 
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■  lliii  new  edition  of  ProC  Shepard'a  Traatife  ihonld  hare  hrfa  honorably  men- 
tioned at  I  be  top  of  page  7.  (Preface).  It  ia  greatly  to-bt  regretted,  on  account  of 
Prot  Shepard's  eiteniivc  acqniantance  with  Amenean  Uineralopy,  that  ,tlie  work 
it  atill  invomplete. 
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Thk  productions  of  our  globe  naturally  distribute  themselves 
into  three  grand  divisions,  the  Animal,  the  Vegetable,  and  the 
Mineral  or  Inorganic ;  and  our  knowledge  of  the  various  kinds  of 
objects  in  these  departments  constitutes  the  natural  sciences, 
Zoology,  Botany,  and  Mineralogy. 

The  first  two  divisions  include  all  beings  possessed  of  vitality : 
beings  which  increase  by  an  assimilation  of  nutritive  siubstances 
taken  internally ;  which  arrive  at  maturity  by  a  series  of  successive 
developments;  whose  parts  are  mutually  dependent,  and  cannot 
be  separated  without  destroying  the  perfection  of  the  individual ; 
which,  after  a  certain  period,  lose  the  capability  of  contiftuing 
the  usual  functions  of  life,  and  consequently  die.  The  powers  of 
vitality  being  no  longer  present  to  counteract  decomposition, 
death  is  soon  followed  by  a  complete  destruction  of  the  original 
living  being. 

Tlie  third  division,  on  the  contrary,  contains  those  natural 
objects  that  are  not  possessed  of  life ;  objects  which  increase  by 
accretion  merely,  or  an  external  addition  of  particles  unaltered  by 
any  powers  of  assimilation  in  the  object ;  which  are  equally  per- 
fect in  the  embryo  state  or  at  the  earliest  commencement  of  their 
formation,  and  in  the  enlarged  individual ;  whose  individuality 
is  not  destroyed  by  a  separation  of  parts;  whose  formation  is 
originally  the  result  of  chemical  attraction,  and,  consequently, 
they  are  not,  from  their  nature,  necessarily  liable  to  decomposition. 

Tliere  is  thus  a  strong  line  of  dcmarkation  in  nature  between 
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those  bodies  wliich  live,  grow,  and  die,  and  thoee  whichi  exist  only 
by  virtue  of  chemical  and  cohesive  forces. 

The  whole  range  of  inorganic  substances,  whether  made  bv  art 
or  existing  in  the  earth's  crust,  fall  into  the  last  division,  for  they 
are  produced  by  the  same  laws,  and  by  like  modes  of  aggregation. 
They  constitute  the  Inorganic  Kingdom.  Minerals,  as  the  term 
is  used,  are  those  species  of  this  vast  kingdom,  that  occur  ready- 
made  in  the  earth's  crust.  They  exist  by  no  different  forces  fi'om 
the  compound  that  proceeds  from  the  laboratory ;  for  it  matters 
not  whether  sulphuric  acid  and  lime  come  together  in  the  work- 
shop of  art  or  nature ;  whether  the  hand  of  man  bring  the  mate- 
rials into  juxtaposition,  a  running  brook,  a  mineral  spring,  or  a 
volcanic  fumarole :  the  result  in  both  cases  is  gypsum,  identical  in 
chemical,  physical,  and  crystallographic  characters.  In  many 
cases  art  has  not  yet  found  out  tlie  methods  of  imitating  nature, 
and  some  of  the  requisites,  as  indefinite  time^  unlimited  mass,  weak 
and  prolonged  electric  forces,  and  peculiar  juxtaposition  of  ele- 
ments and  compounds,  are  not  readily  comp(ianded  by  tlie  chemist. 
Still  the  forces  are  the  same  in  kind,  and  in  this  respect  the  inor- 
ganic kingdom  is  single  and  undivided.  The  Science  of  Miner- 
alogy hence  treats  of  only  a  small  part  of  the  third  kingdom  of 
nature.  It  includes  here  and  there  a  species  from  the  system — 
that  is,  those  species  that  happen  to  have  been  formed  by  out- 
door processes.  Tlie  limits  of  the  department  are  not  based  on 
any  grand  points  of  difference  between  these  and  odier  inorganic 
compounds ;  tliey  are  assumed,  in  order  to  present  together  a  col- 
lection of  facts,  which  the  student  conveniently  considers  in  one , 
connection — facts  relating  to  the  natural  productions  of  our  globe. 

It  is  important,  at  the  outset,  that  the  distinctions  here  laid 
down  be  fully  appreciated ;  for  very  partial  views  of  nature  are 
received,  when  minerals  are  supposed  to  constitute  a  complete 
system  in  themselves.  Tlie  explorer  of  some  contracted  territory 
might  as  well  claim  the  species  he  finds  to  constitute  exclusively  a 
kingdom^  as  one  who  takes  a  wider  portion  or  the  whole  of  the 
earth's  surface. 

Tlie  scope  of  the  word  mineral  is  conventional.  It  is  convenient 
to  include  under  it,  all  hwrgatiic  natural  objects  which  are  proper 
chemical  compounds,  whether  solids  liquid^  or  gaseous;  and  this 
convenience  is  a  sulHcient  ground  for  the  course.    Moreover  the 
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physical  conditions  of  solidity,  liquidity,  gascity,  are  not  even 
specific  distinctions  in  the  wide  inorgjinic  kingdom,  and  hence 
afford  no  reasonable  or  necessary  limit  to  the  mineral  department. 

Mineralogy  is  closely  related  to  the  Science  of  Geology.  Tlie 
former  considers  minerals  as  independent  bodies? ;  the  latter,  in 
their  dependent  relations,  constituting  soils  and  various  rocks.  It 
is  the  object  of  Mineralogy  to  describe  the  individual  qualities  of 
the  several  mineral  species,  while  Geologj'  treats  of  them  only  as 
associated  in  the  structure  of  the  earth. 

To  an  intermediate  department.  Chemical  Geologj-,  belongs  the 
discussion  of  the  origin  and  formation  of  minerals,  both  as  simple 
species  and  as  aggregated  in  rock  masses. 


MINERALOGY: 

SUBDIVISIONS   OF  THE   SUBJECT  ADOPTED  IN  THE   FOLLOWING    TREATISE. 

The  aggregation  of  inorganic  matter  depends  on  a  power 
called  crystallization,  or  crystallogenic  attraction,  by  the  action  of 
which  minerals  receive  a  regular  structure  and  take  on  certain 
forms  called  crystals.  Tliis  power  is  universal,  like  vitality  in  the 
animal  and  vegetable  kingdcuns,  and  hence  an  inorganic  species 
has  as  much  its  characteristic  form  as  a  plant  or  animal.  Under 
the  head  of  Crystallology,  or,  the  Soien<^e  of  the  Structure  of 
2{ineraU^  this  Hubject  occupies  Part  I.  of  the  following  treatise. 
CrystaUoh)gy  includes  two  sections;  1.  Cryst.uxography,  or, 
descriptions  of  the  crystalline  forms  of  minerals ;  2.  Crystal- 
IXJGENY,  or,  the  origin  of  the  forms  and  structure  of  crystals. 

The  properties  of  minerals  come  next  mider  consideration : — 

First,  those  depending  on  the  transmission  and  reflection  of 
TAijkt  and  He^xi^  on  Eledririiy^  Magnetism^  Gravity^  Cohesion^ 
and  also  their  relations  to  the  senses  of  taHe  and  smelly  or  their 
Ta4ite  and  Odor.  Tliese,  tlie  Physical  Properties  (f  MineralSy 
constitute  the  subject  of  Part  II. 

Next  follow : — 

Part  IIT.  On  the  Chemical  Chara<iers  and  Relations  of  Minerals. 

Part  IV.  On  Taxonomy^  or  Classification. 
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Part  y .  Deiermdnative  Minei^alogy^  or  Tables  for  the  detennina- 
tion  of  Species. 

Part  YL  Full  descriptions  of  the  species,  under  the  head  of 
Descriptwe  Mineralogy. 

In  treating  of  the  properties  of  minerals,  a  work  on  Mineralogy 
18  necessarily  brie£  A  Aill  discussion  of  the  relations  of  crystals' 
to  light,  heat,  and  electricity,  would  lead  us  out  of  our  proper 
science  into  Physics ;  for  it  is  by  means  of  crystals  that  many  of 
the  fundamental  laws  of  light,  heat,  and  electricity,  are  exhibited. 
These  subjects  are  considered,  therefore,  only  so  &r  as  they  afifbrd 
aid  in  diBcriminating  among  minerals,  and  throw  light  on  the  char- 
acters of  species. 


MINERALOGY. 


PART  I. 


CRYSTALLOLOGY, 

OB,  TH£  SCIENCE  OF  THE  STBUCTUBE  OF  MINEIIALS. 


^ip* 


SECTION     I. 
CRYSTALLOGRAPHY. 

A  crystal  is  o/ti  inorganic  solid  boimded  by  plane  surfaces 
synhmetrically  arranged^  and  resulting  from  the  forces  of  the 
constUuenl  molecules. 

In  its  original  signification,  this  term  was  applied  only  to  crystals 
of  quartz,  which  the  ancient  philosophers  oelieved  to  be  water 
congealed  by  intense  cold.  Hence  the  term,  from  xpuifraXXof,  ice.^ 
It  now  includes  all  those  regular  solids  that  owe  their  formation  to 
the  attraction  that  produced  the  xpu^'raXXo;  of  the  ancients,  or 
which,  like  tliat,  possess  a  regular  fonn,  whatever  may  be  the  color 
or  the  degree  of  transparency  or  opacity. 

In  briluancy  of  lustre  and  symmetry  of  form,  crystals,  as  they 
are  found  in  nature,  sometimes  rival  the  most  splendid  gems  from 
tibe  hands  of  the  lapidary.    They  occur  of  all  sizes,  from  me  merest 

*  JHodoru$  II.  p.  163,  WeB8.-*roif  yap  v^or^XXovf  X/0o«(  ix**"  ^f^  v^vrrnvtv  i(  ^Smrog 
€aSmfo9  wayivroif  irOy  wtd  ^f^X^^^t  ^^^*  ^^  Oehv  wvpot  Svwafietos. 

SinfCGy  Quest,  ^at.  IIL  26 :  Unde  autem  fiat  ejustnodi  lapis  apnd  Gnecos  ex  ipto 
nomine  apparet.  Kpwra^Xtv  enim  appellant  ceque  huno  perlueidum  lapidem  qnam 
illam  gla«;iem  ex  ana  fieri  lapis  ereditur.  Aqua  enim  coBlestis  minimum  m  se  terreni 
habens,  quum  induruit  longioris  frigoris  pertinacia  spissatur  magis  ac  magis  donee 
omni  aere  exclnso  in  sc  tota  compressa  est,  et  humor  qui  foerat,  lapis  effectus  est. 

Plinius,  Hist.  Nat.  XXXVII.  2:  Murrhina — ^humorem  putant  sub  terra  calora 
dentari.     Contraria  huic  causa  crystallum  facit,  gelu  Tehementiore  concreto. 
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?..  microscopic  point,  to  a  yard  or  more  diameter.     A  single  crystal  of 

ii)  .quartz  now  at  Milan,  is  three  and  a  ^uatier  feet  long,  and  jwe  and 

^l  a  half  in  circumference ;  and  its  Weight  is  estimated  at  eight  hun- 

^  dred  and  seventy  pounds.     One  of  the  gi^ntic  beryls  from  Ac- 

^.'. .  worth,  New  Hampnire,  measures  four  feet  m  len^h,  and  two  and 

^.  a  half  in  circumlerence :  and  another  at  Grafton,  is  over /iw^  feet 

j^"  long,  and  thirty-two  inches  in  one  of  its  diameters,  and  does  not 

Jv  ;  weigh  less  than  two  and  a  half  tons.    But  the  highest  perfection 

fc  of  fonn  and  transparency  are  found  only  in  crystals  of  small  size. 

*=:•  VanHy  and  Constancy  of  Form. — Each  mineral,  as  has  been 

ir  remarked,  has  its  own  mode  of  crystallization,  by  which  it  may  be 

^'  '  distinguished,  ]ust  as  we  distinguisli  a  plant  by  its  characters  and 

mode  of  growth.    For  example,  a  crystal  of  calc  spar  is  known  at 
:  .  once  by  its  angles^  wherever  it  may  nave  been  found,  and  also  by 

jV  a  peculiarity  of  internal  structure.    The  same  is  true  for  other 

^i-.  species:  consequently,  measurement  of  angles  and  examination  of 

stnicture  have  become  important  means  of  distinguishing  minerals. 
The  conatayicy  of  angle  between  similar  planes  in  the  same  species, 
is  a  fact  of  the  highest  importance  in  the  science :  it  is  not  abso- 
lutely perfect,  owing  to  some  causes  hereafter  to  be  stated,  yet 
it  admits  of  but  little  variation. 

The  variety  of  form  presented  by  a  single  mineral,  may  be  very 

freat.  Calc  spar  is  found  in  double  pyramids,  in  prisms,  rhombo- 
edrons,  and  many  other  forms;  pyrites^  in  cubes,  octahedrons, 
dodecahedrons;  and  so  with  other  species.  But  however  great  the 
number,  all  the  forms  iji  each  case  are  referable  to  a  single  type, 
and  little  skill  is  required  to  trace  out  extreme  simplicity  amid  ap- 
parent complexness :  for  all  the  various  modifications  take  place 
according  to  a  simple  unvarying  law.  Thus  a  multiplicity  of  crys- 
talline shapes  is  produced  for  each  species.  It  is  the  object  of 
Crystallofl;raphy  to  point  out  the  number  and  relations  oi^  these 
forms,  and  their  internal  structure;  and  thence  to  explain  the  man- 
ner in  which  the  study  of  them  is  available  in  science.  All  inor- 
ganic compounds — ^those  of  art  as  well  as  minerals — may  take  on  a 
crystalline  structure;  and  hence,  this  subject  has  the  widest  bear- 
ing, for  it  is  the  science  of  stnicture  in  the  whole  inorganic  world. 
h  Even  the  shapeless  mass  has  a  regular  internal  stnicture  in  its 

minute  grains,  of  the  same  identical  character  with  that  of  the 
crystal  of  like  composition  and  species. 

In  treating  of  the  subject  of  Crystallography,  we  take  up,  first, 
the  normal  forin;^  and  structure  oi  simple  crystals^  A\^q\\^9\x\^  (1)  the 
Systems  of  CrystaWsativn  /  (2)  the  Modifcatitms  of  form  ?/?  Crys- 
tals;  (3)  CJtavaijeorinttrnalHtrut'ture  ;  (4)  I) istortioiis  and  Irregu- 
larities; ({y)th^  Modes  of  Measurement.  We  next  pass  to  abfior- 
mm},  forms — that  is,  {6)*Tu:rnor  Compound  Crystals  :  then  (7)  to 
Mineral  Aggregates  ;  and  (8)  to  Pseudoinorphous  Crystals. 
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I.  SYSTEMS  OF  CRYSTALLIZATION. 

w 

The  internal  structure  of  crystals — especially  their  cleavage — 
led  early  crystallographers  to  the  recognition  oi  thirteen  Primary 
Form%,  There  are  crystals,  as  those  of  galena^  whose  internal 
structure  is  cwi/<ja^  the  mineral  affording  cubes  on  dissection;  there 
are  others,  as  fluor  spar,  that  afford  the  regular  octaJiedrati  in  a 
similar  manner ;  and  there  are  others,  as  blende^  whose  cleavages 
yield  dodecahedrons.  In  view  of  this  fimdamental  character,  which 
Is  one  of  tlie  most  unvarying  and  profoundly  essential  of  a  species, 
all  of  these  forms,  the  cube,  octahedron  and  dodecahedron  have 
equal  claims  to  be  regarded  as  primary  in  the  inorganic  kingdom. 
In  the  same  manner  we  arrive  at  the  other  so-called  primary  forms. 

But  viewed  without  reference  to  structure,  several  of  these  forms 
are  essentially  identical ;  and  they  may  all  be  included  under  six 
Systems  of  CrystallUation.  In  many  species  no  internal  structure 
is  apparent;  and  in  many  others  it  is  ambiguous,  or  affords  two  or 
more  distinct  forms  at  the  same  time ;  so  that  often  b,  primary  iorm 
cannot  be  recognized.  Whereas  the  system  of  crystallization  is  in 
each  case  distinct  and  certain,  being  based  on  simple  mathematical 
relations  of  the  planes.  The  subject  of  Crystallography  is  much 
simplified  by  this  classification  of  crystalline  forms,  and  greater 
precision  is  given  to  the  description  of  species. 

In  treating  of  the  subject  of  Crystallography,  the  parts  of  crys- 
tals especiaUy  considered,  are  as  follows : — 

1.  Faces  or  planes:  which  are  of  various  forms,  triangtUar^ 
square^  reetan^ular^  trapezoidaiy  polyaonal,  A  series  of  three  or 
m^re  planes,  making  with  one  anotner  parallel  intersections,  is 
called  a  zone. 

2.  Eiges :  formed  by  the  meeting  of  planes,  and  either  rectam^ 
gular^  ootuse,  or  acute.  Edges  are  said  to  be  similar,  when  the 
planes,  by  the  meeting  of  which  they  are  formed,  are  respec- 
tively equal,  and  equafly  inclined  to  one  another,  unlike  or  dis- 
similar^  when  not  thus  equal. 

3.  Plane  angles :  the  angles  of  the  faces. 

4.  Interfacial  angles :  the  mutual  inclinations  of  two  planes. 

5.  Scli^  angles :  the  meeting  of  three  or  more  planes,  and  either 
trihedral^  .tetrahedral,  polyhmral.  Solid  angles  are  said  to  be 
similar  when  included  by  the  same  number  oi  plane  angles,  equal 
each  to  each,  and  equally  inclined  to  one  another. 

6.  Axes :  lines  connecting  points  diagonally  opposite,  as  the  apices 
of  opposite  solid  angles,  the  centers  of  opposite  edges,  or  of  opposite 
faces.  In  Crystallography  there  are  three  axes  employed,  (except- 
ing tor  hexagonal  forms),  and  these  axes  are  either  at  right  angles 
with  one  another,  producing  orthometinc  forms,  or  oblique,  produ- 
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cing  elhionietno  forms,*  and  they  may  be  either  all  equal,  or  hut 
two  equal,  or  all  unequal. 

In  order  to  illustrate  the  relations  of  the  six  systems  of  ervstalli- 
zation,  we  may  briefly  mention,  by  way  of  introduction,  the  char- 
acters of  some  of  the  simpler  solids. 

1.  PrmnJ<  h<fvlng  a  ^mded  base, — ^When  the  base  is  square  and 
the  prism  erect,  as  in  f.  2,  the  fonn  is  a  Rigid  Square  Pri^m  /t 
the  lour  lateral  planes  are  equal  rectangles,  either  longer  or  shorter 
than  the  breadtli,  according  to  the  height  of  the  prism,  and  the 
basal  edges  are  unlike  the  lateral.  If  fliese  lateral  planes  equal 
the  basal,  and  like  them  are  squares,  the  form  is  a  ciibey  (f.  1), 
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number,  and  are  equal  and  rectangular.    Tlie  edges,  which  are 

twelve  in  number^  vary  with  the  shape  of  the  base  and  the  height 

of  the  prism.    In  the  cube  the  twelve  are  equal ;  in  the  square 

prism  the  eight  basal  are  equal,  (four  at  each  base),  but  they  differ 

from  the  lateral ;  in  the  rectangular  prism,  two  at  each  base  differ 

in  length  from  the  other  two,  and  hence  there  are  three  sets  of 

edges,  four  in  each. 

Again,  the  base  may  be  a  rhomh^  a  fonn  in  which  the  sides  are 
equal ;  an  erect  j^rism  with  such  a  base  is  a  Right  Rhmahic  Prism^ 
(f.  4).  iVs  two  of  the  angles  in  the  base  are  obtuf^e^  and  two  aeute^ 
the  solid  angles  corresponding  differ  in  like  manner,  two  at  each 
base  ;  and  so  also  the  lateral  edges  are  two  obtuse  and  two  acute. 
But  the  four  lateral  faces,  like  the  basal  edge>s,  will  be  equal. 

If,  instead  of  a  rhomb,  tlie  base  is  a  rhotnhoid^  a  figure  in  wliich 


*  Orthometric,  from  op0»f,  ttraight^  and  fitTpow.meannre:  olinometrio,  from  nXtvta,  to 
incline,  nod  fisrpop. 

\  Tlie  following  figures  represent  the  fornu  of  Imsen  nl hided  to  : — 


Square. 


Rectangle. 


Rhomb. 


Rhomboid, 


The  square  and  rhomb  have  oqual  sidefl :  the  reetan^i^le  and  rhomboid  have  only 
tht  oppotites  equaL 
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two  opposite  sides  are  unequal  to  the  other  tn'o,  the  four  IfttenU 
feces  will  correspond  to  the  basal  edges,  and  only  the  opposites 


be  equal.  This  form  ia  the  Hight  B/iomimdal  P)^»m,  (similar  to 
f.  4,  or  Ulce  f.  5,  if  placed  nn  one  of  its  lateral  planes). 

Again,  the  base  may  be  a  rhomb,  but  the  prism  stand  iMiove  on 
its  base.  Tlins  we  have,  as  anotlier  form,  an  iMique  liAomhie 
Pri»m^  (f.  6,  a  front  view,  and  7,  a  side  view).  As  in  the  right 
rhombic  prism,  the  basal  edges  are  eqnal  in  length ;  but  ironi  the 
inclination  of  tJie  prism,  two  of  these  edges  at  each  base  are  obtnse, 
and  two  acnte. 

Snch  a  prism  may  be  longer  or  shorter  than  its  breadth.  If 
equal  in  length  to  its  breadth,  and  the  lateral  planes  just  eqnal 
the  basal,  the  form  is  bounded  by  otVb  eqjKil  })!nneef  like  a  cube,  out 
having  «Mique,  angles ;  it  is  called  a  Iih<mibohi'.dron. 

Again,  an  obliqne  prism  may  have  a  rhomboidal  instead  of  a 
rhombic  base,  and  is  then  an  OhUqiie  RkomJjoidal  Pritrin^  (f.  8). 
Tie  edges  of  each  base  are  of  four  kinds,  for  two  opposite  are 
longer  Uian  the  other  two,  and,  of  eflch  pair,  one  is  obtuse  and  the 
other  acute.  So  also  with  the  solid  angles ;  the  four  are  different 
at  each  baae.  In  this  solid,  therefore,  only  diagonally  opposite 
edges  are  aimii/ir — that  is,  are  equal  in  length  and  in  tlie  included 
angles;  and  in  the  same  manner,  only  opposite  solid  angles  are 
equal,  or  consist  of  ee^ual  plane  angles  equally  inclined.  These 
particulars  are  readily  nnderetood  from  a  model  of  the  form, 

2.  Primm  htving  a  itistsifled  hone. — Wlien  the  prism  is  a  regular 
hexagon,  and  erect,  it  is  called  the  UtxagoncA  Pnsm,  (f,  9  or  10), 

3,  Octah^drOTti. — Octahedrons  are  g  m 
8-faced  solids, — ua  ttie  term  implies, 
derived  from  txroMt,  S-twj^n,  and  ISga, 
face.  These  faces  are  triangles,  as  in 
f.  11,  12, 13,  and  the  form  is  like  two 
+«ided  pyramids  united  base  to  base. 

Holding  an  octahedron  with  a  solid _^__ 

angle  uppermost,  the  npper  and  lower  solid  angles  arc  called  ita 
vertical  solid  angles ;  the  other  fonr,  ifa  taiei-al  or  hasfd  solid  an- 
gles; and  the  horizontal  plane  in  wliich  the  apices  of  the  lateral 
solid  angles  lie,  is  the  ba-i>e  of  the  octahedron. 

In  the  Regidar  Od^ihfdmn  (f,  11)  the  base  is  square,  and 
the  eight  faces  are  eqnal  equilateral  triangles.  The  edges  are 
twelve  and  all  equal ;  the  faces  incline  npon  one  another  at  on 


^ 
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angle  of  109°  28'  16",  and  have  the  plane  angles  all  60^.  The 
solid  angles  are  six,  and  niutually  e<]nal.  Like  the  cube  the  solid 
is  every  wav  svnimctrical. 

When  the  base  i$S(iuare,  and  the  vertical  height  greater  or  less 
than  it  is  in  the  regular  octahedron,  (that  is,  the  distance  between 
the  apices  of  the  vertical  solid  angles  greater  or  less  than  that  be- 
ll 12  13  14 


tween  the  apices  of  the  lateral),  the  form  is  a  Riahi  Square  Octahe- 
dron^ (f.  12),  having  the  faces  i^^^c^Z^^  triangles,  but  not  equilateral. 
The  four  basal  edges  are  equal  and  similar,  out  they  differ  in  length 
from  the  eight  equal  pyramidal  edo^es,  and  also  in  the  angle  of  the 
including  planes.  The  vertical  solid  angles  also  differ  in  the  plane 
angles  oi  which  they  consist  from  the  lateral  or  basal. 

The  base  in  other  octahedrons  is  rhombic^  and  in  this  case  the 
form  is  called  a  Right  Rhombic  Octahedron^  (f.  13) :  the  length  may 
be  less  or  greater  than  the  breadth.  The  basal  edges  are  alike  in 
length  ana  other  respects ;  but  as  the  plane  angles  of  the  base  are 
of  two  kinds,  two  obtuse  and  two  acute,  so  the  pyramidal  edges 
differ  accordingly. 

4.  Dodecahedrons. — A  dodecahedron  is  boimdedby  twelve  faces : 
the  name  is  from  8u6sxa^  twelve,  and  I6pa,face.  In  a  common  kind 
of  dodecahedron,  called  the  Rho)nhic  Dodecahedron,  these  faces 
are  equal  rhombs,  as  shown  in  f.  14.  Like  the  octahedron  and 
cube,  this  solid  is  every  way  symmetrical.  The  interfacial  angles 
are  120° ;  and  the  plane  angles  of  the  faces  are  109°  28'  16"  and 
70°  31'  4A'\  The  edges  are  twenty-four  and  similar.  The  solid 
angles  are  fourteen  in  number,  and  of  two  kinds ;  eight  obtuse, 
formed  by  the  meeting  of  three  obtuse  plane  angles,  ana  six  acute, 
enclosed  each  by  four  acute  plane  anorles. 

From  these  descriptions  of  the  thirteen  simplest  forms  among 
'crystals,  we  pass  to  tne  systems  of  crystallization. 

^e  St/stems  of  Crystallisation  are  based  on  certain  relations 
in  the  axes  of  these  forms.  In  forms  belonging  to  the  same  system, 
the  axes  are  alike  in  number,  and  in  their  mutual  intersections  and 
general  relations  as  to  length. 

1.  Monometric  or  Tesseral  System, 

In  the  Monometric  system,  the  three  axes  are  rectangular  in 
their  intersections  and  equal. 

The  cube,  regular  octahedron,  and  rhombic  dodecahedron,  which 
are  here  included,  are  alike  in  their  perfect  symmetry :  the  heighti 
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length,  and  breadth  are  equal,  and  their  axes  are  equal  and  rectan- 
gular. In  the  cube  (f.  1)  these  axes  connect  the  centres  of  oppo- 
site faces ;  in  the  octahedron,  (f.  11),  the  apices  of  opposite  solid 
angles ;  in  the  dodecahedron,  (f.  14),  the  apices  of  opposite  acute 
solid  angles.  The  relations  of  these  forms,  and  the  correspondence 
in  their  axes,  will  be  understood  after  a  brief  notice  of  tne  transi- 
tions between  the  fonns. 

If  the  eight  angles  of  a  cube  are  sliced  off  evenly,  keeping  the 

J>lanes  equally  inclined  to  the  enclosing  faces,  we  first  obtain  the 
brm  in  f.  15,  then  that  in  f.  16,  and  finally  a  regular  octahe- 
dron^ and  the  last  disappearing  point  of  each  face  of  the  cube  is 


16 


16 


17 


18 


19 
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the  apex  of  each  solid  angle  of  the  octahedron.  Hence,  the  axes 
of  the  former  necessarily  connect  the  apices  of  the  solid  angles  of 
the  latter. 

By  cutting  off  as  evenly  the  Uoelve  edges  of  another  cube,  the 
knife  being  equally  inclined  to  the  faces,  we  have  the  form  in 
f.  17 ;  then  f.  18 ;  and  finally,  the  rhombic  dodecahedron^  (f.  14), 
with  the  axes  of  the  cube  connecting  the  same  points  in   each. 

These  forms  are  thus  mutually  derivable.  Moreover,  they  are 
often  presented  by  the  same  mineral  species,  as  is  exemplified  in 
galena,  pyrites,  and  the  diamond. 

The  process  may  be  reversed,  and  the  cube  made  from  the  octa- 
hedron or  dodecahedron,  as  will  be  readily  undei'stood  from  a  com- 
parison, in  order,  off  11,  16,  15,  1,  and  f.  14,  18,  17,  1. 

The  octahedron  also  is  changed  to  a  rhombic  dodecahedron  by 
removing  its  twelve  edges,  (f.  19),  and  continuing  the  removal  till 
the  original  faces  are  obliterated,  thus  producing  tlie  dodecahedron. 

The  name  Monouietric  alludes  to  the  ecjuality  of  the  axes,  and  is 
from  fAovof,  ofia^  and  fAfi-pov,  virasure.  Tesseral  is  from  the  Latin  tes- 
sera, for  cube  or  dice,  and  originally  from  the  Greek  word  for 
four* 

2.  Diniitric  System, 

In  the  Dimetric  System,  the  three  axes  are  rectangular  in  their 
intersections,  and  one,  called  the  vertical,  differs  in  length  from 
the  two  lateral,  which  are  equal. 


*Jtonu:trk  ayi^Xviii  tjf  lliiiiMiuimi ;  Tfsaular  of  Mohe  and  Jlaulin^cr;  Teutral  of 
NauiiuuiD  ;  Jic^nlar  of  Wt>iM  aiiil  G.  4{obe :  CuOic  uf  Bufrenoy  and  Miller. 


38 


OBTSTALLOGRAPHT. 


5!0 


Tlie  right  square  prism,  (f.  2),  and  square  octahedron,  (f.  12),  are 
of  this  system.  The  axes  of  the  prisiu  connect  the  centres  of  oppo- 
site faces,  and  cross  at  ri^ht  angles.  Tlie  octahedron  lias  the  same 
relation  to  the  prism  as  tlie  regular  octahedron  to  the  cube  ;  the 

axes  connect  the  apices  of  opposite  solid  angles.  A 
replacement  of  the  angles  of  the  prism,  (f.  20),  con- 
tinued, leads  to  the  octahedron.  The  vertical  axis  is 
a  varying  axis,  and  may  be  longer  or  shorter  than 
the  lateral.  TIio  name  of  the  system  alludes  to  the 
two  kinds  of  axes,  and  is  from  ^i(,  ixoo-fold^  and  forpw, 
nieamre!*' 

3.  Tnnutric  Sy»Um, 

In  the  Trimetric  System,  the  three  axes  ai'e  rectangular  in  their 
intersections,  and  unequal. 

It  includes  the  right  rectangular  prism,  (f.  3),  the  right  rhombic, 
(f.  4),  and  the  rhoinbic  octahe<:hM»n,  (f.  13).  Tlie  three  axes  inter- 
sect at  right  angles,  but  are  unequal.  In  the  rectangular  prisni, 
tlie  axes  connect  the  centres  i.»f  i»pposite  faces ;  in  the  rhombic 
prism,  tlie  vertical  connects  the  centi-es  of  the  basal  faces,  the  late- 
ral the  centres  of  opposite  lateral  edges;  in  the  octahedron,  the 
axes  connect  the  apices  of  opposite  sohd  angles. 

By  the  transitions  of  these  solids,  it  appeal's  that  these  positions 
of  tlie  axes  correspond  throughout  If  tlie  lateral  edges  of  a  rec- 
tangular prism  are  removed  parallel  to  a  vertical  diagonal  plane, 
the  form  becomes  finally  a  rhombic  prism,  as  shown  in  f.  3,  21,  22, 
4: ;  and  so  if  the  lateral'  edges  of  a  rnombic  prism  are  in  like  man- 
ner removed,  (f  22,  21,  3),  the  result  is  a  rectangular  prism.  This 
relaticm  of  these  two  forms  is  also  shown  by  die  rlumibic  prism 
within,  f.  21  ;  the  lateral  faces  of  one  prism  are  opposite  the  lateral 
edges  of  the  other ;  and  tlie  centre  of  the  face  of  the  rectangular 
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prism,  where  the  axis  terminates,  L^  a  point  identical  with  the 
termination  of  the  corresponding  axis  in  ttie  rhombic  prism.  It  is, 
hence,  apparent  that  the  positions  ajwi^jned  to  the  axes  are  not  ar- 
bitrary, out  depend  on  the  actual  relations  of  the  fonns.  Both  of 
these  prisms  occur  olYen  in  the  same  mineral.  Tlie  rhoinbic  octa- 
hedron, (f.  13),  moreover,  is  derived  from  the  rectangular  prism,  by 


*  Pyramidal  of  Mobs :     Viergliedrige,  or  zmi-und-Hnaxiye  of  Wci^s ;  Tetrag<mal 
of  Naumann  \  Monodimetric  of  Hammami ;  Quadratic  of  von  KobelL 
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removing  the  solid  angles  of  the  latter,  a  process  began  in  f.  23 ; 
and  it  comes  Irom  a  rhombic  prism  by  removing  the  basal  edges  of 
the  prism,  as  shown  in  f.  24.  Tlie  axes  are  the  same  points  pre- 
cisefy  in  the  three  fonns.  Tlie  longer  lateral  axis  is  called  the 
7n4icrodiago7ialj  (from  luaxpos^  long)^  and  the  other,  the  h^ackydia^ 
nalj  (fipom  €paxv^,  shw^f).  The  name  Trlm^trie  alludes  to  the  exist- 
ence of  axes  of  th^ee  kinds,  (the  tliree  being  unequal),  and  is  from 
rpi^,  three-fold^  and  fwcpov.* 

4.  Monoclinic  Systera. 

In  the  Monoclinic  System,  the  three  axes  are  unequal ;  one, 
called  the  vertical,  (a),  is" inclined  to  one  of  the  lateral,  and  at  right 
angles  with  the  other,  (e) ;  and  the  two  lateral  (A,  c)  are  at  right  aii^es 
with  one  another. 

It  includes  the  right  rhomboidal  and  obli([ue  rhombic  prisms.  In 
the  oblique  rhombic  prism,  (f.  6),  the  vertical  axis  connects  the 
centres  of  the  bases,  and  the  lateral  the  centres  of  op])osite  lateral 
edges;  the  lateral.  A,  c^  intersect  one  another  at  right  angles;  the 
vertical  is  at  right  angles  with  r,  but  hiclined  to  b.  Tlie  axis  <?, 
which  is  at  right  angles  with  the  other  two,  is  called  the  otihodiag- 
fmal^  (from  op^oj,  Mrmqhi);  and  the  axis  />,whic]i  is  inclined  to  the 
vertical,  is  the  dinodmijonfil^  (fr<»m  xXivw,  to  invVne). 

In  the  right  rhomboidal  prism  the  axes  connect  the  centres  of 
opposite  faces.  3nt  thevhave  the  same  relations  as  Just  explained: 
they  are  unequal,  and  tiiere  is  one  (»blique  intersection.    To  under- 
stand the  relations  of  these  solids,  the  rlioinboidal  <if^ 
prism  must  be  j^laced  on  a  rectangular  plane  tor 
its  base,  as  in  f.  5,  and  then  the  vertical  axes  in 
the  forms  correspond,  as  shown  in  f.  25,  in  which 
both  foniLs  are  combined.    Tlie  removal  of  the 
lateral  edges  of  one  prism  produces  finally  the  other 
prism,  the  relation  feeing  the  same  as  between  the 
right  rectangular  prism  and  right  rhombic. 

The  name  nKynadinie  is  from  fAow^,  one^  and  xXivw,  to  incline.^ 

5.  Ti'-idmiG  System.'!^ 

In  the  Triclinic  System,  the  three  axes  are  unequal,  and  all 
the  intersections  {a  to  J,  a  to  t»,  and  h  to  c)  are  oblique. 

It  includes  the  dbUqui'  rhomhoid^jJ  prisyn^  (f.  8).  The  name  of 
the  system  is  from  rfw^,  three-timtH^  and  xXivw. 


•  Prismatic  or  Orthotype  of  Mohft ;  Ein-und-einaxige  of  W«is8 ;  Rhombic  and 
Anitometrie  of  Naumann ;  Biuarif  of  Weiw ;  Trimetrie  and  Ortkorhombie  of  Haus- 
mann. 

t  H^mi'pritmatic  and  HnniortJiotype  of  Mohs ;  Zwei-uud-einqliederige oiVfeiw  ;  Mo- 
noclinokedral  of  Xaumann;  Kl\norliombi*t  of  Kob«»ll  and  Ilaiumann;  Augitic  of 
*  Haidinger ;  Oblique  of  MiUer. 

X  Iktarto-prinnatie  of  Moh? ;  Einrund-eingliederige  of  Weiss ;  Tridinohedral  of 
5 aamann ;  KUno-rhomboidal  of  Kobell ;  Anorthie  of  Haidinger  and  Miller. 
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The  Didinic  system  has  been  indicated  by  Nanmann,  as  occur- 
ring in  an  artificial  salt.  It  differs  from  the  triclinic  in  having  two 
of  the  intersections  (as  a  to  ft,  and  h  to  c)  oblique,  and  one  (a  to  d) 
rectangular.  The  prismatic  form  corresponding  would  be  an  o^ 
Uque  recta/n^tlar  prism^  resembling  f.  8. 

6.   The  Heoco/gon^il  System,* 

In  this  system  there  are  three  equal  lateral  axes,  intersecting  at 
angles  of  60°,  and  a  vertical  axis  of  varying  length  at  right  angles 
wim  the  lateral. 

It  includes  the  hexagonal  prism  and  rhombohedron.     In  the  hex- 

S^nal  prism  tlie  vertical  axis  connects  the  centres  of  the  bases, 
e  lateral  axes  connect  the  centres  of  the  opposite  lateral  faces  or 
opposite  lateral  edges,  (f.  9, 10) ;  in  each  case  (as  is  seen  from  the 
enaracter  of  a  regular  hexagon)  the  intersections  are  at  angles 
of  60° 

In  the  rhombohedron  two  of  the  angles,  diagonally  opposite,  con- 
sist of  three  equal  plane  angles;  the  line  connecting  tne  apices  of 
these  two  angles  is  the  vertical  axis  (a)  of  the  rhombohedron,  and 
the  solid  is  said  to  be  in  position  when  this  line  is  in  a  vertical  po- 
sition, (f  26,  27,  28).  The  other  six  solid  angles  are  simimr, 
and  are  called  the  lateral   angles.     Placing  the  rhombohedron 
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in  position,  the  apices  of  the  six  lateral  solid  angles  are  at 
equal  distances  around  the  vertical  axes.  There  are  also  six 
lateral  edges^  alike  symmetrical  in  position,  around  this  axis ; 
and  there  are  three  tei^mnal  edges  meeting  at  each  extremity 
of  the  vertical  axis.  Ix)okinff  down  from  above  on  a  rhombohedron 
thus  placed,  the  symmetry  ot  arrangement  in  the  lateral  edges  is  at 
once  perceived ;  and  it  is  readily  understood  that  lines  connecting 
the  centres  of  opposite  lateral  edges,  will  be  three  in  number,  like 
those  of  the  hexagonal  prism,  and  will  intersect  at  60°.  If  the  lat- 
eral edges  are  replacea  by  planes  pwallel  to  the  vertical  axis,  a 
regular  nexagonal  prism,  terminated  by  a  three-sided  pyramid,  is 


*  Rkotnbohedraf  of  Mohs ;  Sechspiiedridge  or  drei-und  einaxige  of  Weiss ;  Hexago- 
tuU  of  Naumann ;  MoHotrimetric  olf  Uausinauu. 
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formed,  as  sliown  in  f.  29 ;  and  il'  the  lateral  aujiles  are  removed  in 
an  analogous  manner,  another  similar  sii  31 

fonn  is  produced,  (f.  30).  Tlie  two 
differ  in  the  fonn  of  tlie  planes  7?,  at 
their  extremities.  "When  at  the  same 
time  the  vertical  solid  angle  is  re- 
moved, the  terminal  plane  of  the 
hexa^nal  prism  is  t'nnnod,  (f.  31), 

A  hexagonal  prism  is  reduced  to 
a  rhombohedron  l\v  removing  alike 

three  alternate  edjjes  of  one  base,  and  three  edges  of  the  other  b  . 
alternate  with  these,  ^f.  31),  and  continuing  tue  removal  till  the 
original  form  is  obliterated ;  or  again,  by  removing  in  a  correspond- 
ingmanner  the  alteniate  solid  angles. 

The  hexagonal  prism  and  rhombohedron  are  consequently  closely 
related  forms ;  both  are  presented  by  calc  spar  and  many  other  species. 

Rhombnhedrons  are  ofdu^^  wheii  the  angle  at  the  terminal  edgee 
is  greater  than  90°,  (f.  26, 27) ;  and  tfci/fe  w-hen  it  is  less,  (f.  28).  In 
the  former  case,  the  terminal  solid  angles  are  made  by  the  meeting 
of  three  equal  obtuse  plane  angles,  and  the  lateral  by  the  meeting 
of  one  obtuse  and  two  acute  plane  angles.  lu  acute  rhombohe- 
drona  the  terminal  edges  are  acute;  the  lateral  obtuse;  the  termi- 
nal solid  angles  are  made  bv  the  meeting  of  three  equal  acute  plane 
angles,  and  the  lateral  by  the  meeting  of  one  acute  and  two  ootOBe 
plane  angles.  The  cube  is  the  intermediate  form,  having  angles  of 
90°;  when  placed  with  an  octahedral  axis  vertical,  it  has  aposition 
corresponding  with  that  of  the  rhombohedron ;  the  axis  ff  in  a 
rhombohedron  of  90°  (or  cube)  =^3=1 -224745. 

Under  these  systems  of  crystallization,  and  the  forms  described, 
the  variety  of  possible  forms  or  dimensions  is  unlimited.  The  cube, 
regnlar  octahedron,  and  rhombic  dodecahedron,  are  of  unvarying 
relative  dimensions.  But  the  right  square  prism  has  one  axis  (the 
vertical)  unequal  to  the  other  two,  ana  it  may  be  longer  or  shorter 
in  any  proportions.  The  right  rhombic  prisms  may  be  indefinitely 
various  in  the  angles  between  the  lateral  faces;  and  tJie  oblique 
prisms  may  differ  in  otherangles  also.  Rhombohedrons  may  occur 
of  every  angle;  and  the  hexagonal  prism,  like  the  right  square 
prism,  may  De  indefinitely  varied  in  tlie  relation  between  the  ver- 
tical axis  and  the  lateral. 

By  these  modes,  and  also  by  differences  of  structure  hereafter  to 
be  explained,  the  actual  fundamental  forms  of  crystallization  E)e- 
come  exceedingly  nnmerons,  although  they  belong  to  a  few  eimpla 
^es.  However  numerous  the  kindsof  substances  existing  in  me 
inor^nic  kingdom,  there  is  no  limit,  owing  to  this  possible  varia- 
tion of  dimensions,  to  the  crystallographic  distinctions  which  may 
exist  among  them. 

In  each  Byston  there  is  a  priam  whose  sides  are  parallel  to  tlie 
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planes  in  which  the  axes  lie,  and  whose  edges  eqnal  the  axes.  Such 
IS  tlie  square  prism,  f.  2,  in  the  dimetric  system ;  the  rectangular 
prism,  f.  3,  in  the  trimetric ;  f.  5  in  tlie  monoclinic,  etc. :  such 
prisms  are  the  type-prisms  of  the  several  systems.  Tliere  is  also  in 
each  svstem  (exciucling  the  monometric)  another  prism,  like  the 
rhombic  prism,  (f.  4),  in  the  trimetric,  or  f.  6  in  the  monoclinic 
svstem,  wnich  has  for  its  lateral  faces  vertical  planes  connecting 
tne  extremities  of  the  lateral  axes :  these  are  distinguished  as  the 
axial  or  fundamental  prisms.  The  type-pi^iams  are  diagonal  to 
these,  and  are  called  also  the  di'Ogonal  prisms.**^ 


II.  MODIFICATIONS  OF  CRYSTALS. 

In  explaining  further  the  laws  of  crystallography,  we  might 
adopt  either  the  mathematical  method  of  referring  directly  to  uie 
axes  of  the  forms,  or  the  less  abstract  mode  of  l>a8ing  the  statements 
of  the  laws  and  their  explanations  on  the  type-prisms.  Tlie  latter 
mode,  as  it  affords  the  mind  distinct  solids  tor  contemplation  and 
comparison,  is  much  more  simj>le  to  the  learner,  and  is  here 
adopted. 

Moreover,  as  the  edges  of  such  prisms  have  the  same  directions 
and  lengtlis  as  the  axes,  their  relations  to  tlie  derivative  foiins  are 
more  readily  apprehended,  than  those  of  an  assumed  octahedron,  or 
anv  other  solia  tnat  might  be  taken  as  the  type  of  the  svstem. 

As  the  number  of  forms  among  the  crystals  of  a  single  species  is 
often  quite  large,  there  is  at  first  much  apparent  difficulty  in  trac- 
ing their  connections,  or  distinguishing  anjr  symmetry  of  arrange- 
ment The  law  goveniing  these  modifications  is,  however,  of  Sie 
utmost  simplicity.     In  its  application,  it  is  necessary  to  have  fully 

*  The  relations  of  the  several  forms  of  crystals  are  elegantly  exhibited  by  means 
of  models  made  of  glass.  They  may  Ik;  made  from  common  window  or  plate  glass, 
by  cutting  the  glaAS  in  the  form  of  the  facort  of  the  solid  to  he  made,  and  then  unit- 
ing them  by  means  of  glue.  Tlio  author  has  generally  found  it  convenient  to  have 
a  smaU  cord  between  two  adjacent  pieces  of  glass,  as  the  adhesion  between  the 
glass  and  the  cord,  by  means  of  the  glue,  is  mucli  stronger  than  between  two  pieces 
of  glass  and  glue  alone.  Tlie  forms  thiiH  far  finished,  may  bo  rendered  much  nrmer, 
and,  at  the  samejime,  the  glue  and  cord  concealed,  b}-  covering  the  edges  with  nar- 
row strips  of  paper,  cut  for  the  purpose ;  colore^!  glazed  paper  is  preferable,  as  it  is 
less  easily  soiled.  The  primaries,  when  completed,  may  be  placed  within  a  second- 
ary, which  afterwards  can  be  closed  up,  and  the  edges  papered.  In  this  way,  a 
primary  may  be  enclosed  within  any  of  ite  secondaries  so  as  to  exhibit  clearly 'the 
relations  of  the  two  solids.  The  plane  angles  of  the  faces  in  the  monometric  solids, 
are  ^iven  in  the  followino:  pages;  by  laying  them  off,  a  plane  figure  maybe  drawn, 
baying  the  form  of  the  desired  face ;  by  then  placing  the  plate  of  glass  over  the 
figure,  it  may  be  cut  with  a  diamond  ana  a  rule.  Good  glue  is  necessary  for  uniting 
the  glass ;  gum  arabic  suffices  for  attaching  the  ^lip-^  of  paper.  The  axes  may  be 
made  of  eolor«d  thread.    Mica  may  be  employed  in  place  of  glass. 
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in  mind  what  is  imderstood  by  similar  edges  and  angles,  as  ex- 

t>lained  on  page  23.  In  the  cube  the  edges  are  all  similar  in 
ength)  being  equal  and  rectangular.  In  the  i-ight  square  prism, 
also,  the  edges  are  rectangular,  yet  the  lateral  are  not  equal  to  the 
basal  in  length,  and  therefore  the  two  are  dissimilar.  In  the  right 
rhombic  pnsm,  the  lateral  edges  are  of  the  same  length,  but  two 
are  obtuse  and  two  acute,  and  nence  they  are  dissimilar;  the  basal 
edges  are  similar  to  one  another,  beinjg  all  rectangular  and  of  equal 
length,  and  also  being  included  b^'  planes  respectively  equal.  This 
sinularity  of  edges  and  angles  is  in  each  case  a  consequence  of  the 
similar  axial  relations  of  the  planes. 


I.   LAWS  OF  SYMMETRY   AND  RESULTING   FORMS. 

The  modifications  of  crystals  take  place  according  to  the  follow- 
ing simple  laws : 

1.  All  the  snaLAJBL  parts  of  a  crystal  may  be  simultaneoicsly  and 
similarly  niodified. 

n.  Half  the  ^iMSULRvatis  of  a  crystal  maybe  similarly  modified 
independently  of  the  other  half. 

The  forms  resulting  according  to  the  first  law  are  termed  holo- 
hedral  forms,  from  6Xof,  aU,  i6pa,  face.  All  similar  edges  or  similar 
angles  of  the  type  prisms,  accortungto  this  law,  will  be  alike  in  the 
number  and  positions  of  their  planes. 

The  forms  proceeding  from  tne  second  law  are  termed  hemihe- 
dral.  According  to  it,  half  the  similar  parts  are  alike  in  their  mod- 
ifications, and  unlike  those  of  the  other  half;  and  the  parts  oi 
either  half  thus  modified  are  alternate  or  symmetrically  related,  so 
that  the  result  is  in  general  a  symmetrical  solid.  The  planes  of  one 
half  are  distinguished  by  the  sign  +,  and  those  of  the  other  by  the 
sign  — 

The  examples  under  the  law  of  hemihedrism  may  be  classed  as 
foUows,  referring  them  to  the  type  prisms  of  each  system. 

I.  Those  fomiB  in  which  half  the  similar  angles  or  edges  are  modified  independ- 
ently of  the  other  half,  producing — 

1.  In  the  MosroMETBio  and  diiibtbic  systems,  teirahedral  and  tfkenoidal  forms,  by 
the  indenendent  replacement  of  the  alternate  angles ;  their  opposite  faces  are  not  mur- 
allel,  and  they  are  nence  called  inclined  hemihewrwu  ;  as  in  Boracite,  Copper  pyrites. 
The  replacement  in  the  dimetric  system  of  two  opposite  basal  edges  at  one  base, 
and  the  other  two  at  the  opposite  base,  is  of  the  same  kind ;  as  in  Edingtonite. 

2.  In  the  tbimrkio  system,  monoclinie  forms,  by  the  replacement  of  half  the 
aimilar  parts  of  one  base  and  the  diagonaUy  opposite  of  the  other,  unlike  the  other 
half;  as  in  Datholite,  Humite. 

S.  In  the  TRiMiTBio  and  bixaoowal  systems,  hemimorphic  forms,  by  independent 
replacements  at  the  opposite  extremities  of  the  crystal ;  as  in  Topaz,  Calamine, 
Tourmaline. 

4.  In  the  rbombohedral  system,  by  the  replacements  of  the  alternate  basal  edges  or 
angles  of  the  rhombohedron — forms  usually  called  tetartohedrcU  or  quarter  forms,  on 
the  ground  that  mathematically  the  rhombohedron  is  htmihedral  to  the  hexagonal 
prism,  which  is  the  type  of  the  hexagonal  system. 
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II.  Those  formB  in  which  all  the  similar  angles  or  edges  are  modified,  but  by  half 
the  fall  or  normal  nnmber  of  planes,  producing — 

1.  In  the  MONOMxnio  system  pyritahedral  forms,  by  a  replacement  of  the  edgaa 
or  angles ;  as  in  Pyrites.  Such  forms  have  opposite  faces  parallel,  and  are  ofUn 
called  parallel  hemihedrans. 

2.  In  the  DnnBTuc  system,  pyramidal  and  ieaUncidal  forms,  by  a  replacement  of 
the  eight  solid  angles,  accor<ung  to  two  methods. 

S.  In  the  HXXAooNAL  stbtkm,  pyramidal  and  gyrddal  forms,  by  a  replacement  of 
the  solid  anoles  of  the  hexagonal  prism,  or  the  six  lateral  angles  of  the  rhombohe- 
dron,  according  to  two  methods ;  as  in  Quartz  and  Apatite. 

Explanations  of  these  kinds  of  hemihedrism  are  given  in  the  re- 
marks which  follow  on  tlie  forms  of  the  several  systems  of  crystal- 
lization. 

1.  MonoTnetric  Syatetn. 

1.  IIolohedraL — In  accordance  with  the  first  law  of  symmetry, 
if  a  single  edge  of  a  cube,  octahedron  or  dodecahedron,  be  tmn- 
cated,  all  will  be  simultaneously  truncated,  (f.  17,  19,  43),  for  all 
are  similar.  If  on  an  edge  there  is  one  plane  inclined  unequally 
tA)  the  adjoining  faces,  there  will  be  two  such  planes,  one  inclined 
towards  each  face  witli  like  angles,  as  in  f.  32 ;  such  edges  are  said 
to  be  hevded:  moreover  all  tlie  edges  of  these  solids  will  be  simi- 
larly beveled.* 

a,  Tetrahexahedro7v\. — A  bevelment  of  tlie  edges  of  a  cube  is 
represented  m  f  32,  and  the  result  of  a  contumation  of  the  process 
in  f.  33.    This  form  is  bounded  by  twenty-four  triangular  faces. 
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Figure  34  is  a  similar  solid,  proceeding  from  a  different  angle  of 
bevelment.  The  above  name  indicates  the  general  resemblance  to 
the  cube  or  hexsJiedron,  and  at  the  same  time  expresses  the  num- 
ber of  its  faces.  It  is  derived  from  rscpawfj/owr  tvmea^  «|,  ««,  and 
iipa^face;  the  4x6-faced  solid. 

The  planes  i2  in  f.  35,  which  are  observed  to  replace  the  solid 
angles  of  the  octahedron  inclining  at  the  same  time  on  its  edges, 
when  extended  to  the  obliteration  of  the  primary  faces,  produce  the 
sftme  form  as  above,  (f.  33).    The  replacement  of  the  &ix  acute  solid 


*  An  edge  is  beveUd,  when  replaced  by  two  planes,  which  are  respectively  io' 
clined  at  equal  angles  to  the  adjacent  faces. 
f  Called  Fluorwd,  by  Haidinger. 
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angles  of  the  dodecahedron  by  four  planes  resting  on  its  faces, 
(f.  36),  if  continued,  results  in  the  same  solid.* 

By  varying  the  angle  of  bevelment  of  the  cube,  tetrahexahe- 
drons  of  different  angles  may  be  produced. 

J.  TrisoctaJudro7i. — ^The  angles  of  the  cube  are  represented  as 
replaced  by  three  planes  in  f.  37  and  47 ;  in  one,  they  incline  on 
the  primary  feces ;  in  the  other,  on  the  edges  of  the  cube.  The 
completed  forms  obtained  by  these  replacements  are  seen  in  f.  39 
and  49.  Fig.  38  is  an  intermediate  form,  between  37  and  39, 
having  also  octahedral  planes,  (1\  The  resulting  solids,  though  con- 
siderabljr  unlike,  have  a  general  resemblance  to  octahedrons,  with 
a  three-sided  pyramid  substituted  for  ^ach  octaliedral  face.  Like 
the  octahedron,  they  are  formed  on  the  angles  of  the  cube  by  a  re- 
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placement  by  three  planes  instead  of  one,  which  accounts  for  their 
general  resemblance  to  this  solid.  The  name,  trisoctahedron,  is  de- 
rived from  w,  three-times^  oww,  eiakt^  and  l^pa,  facej  3x8-faced 
solid.  The  mces  of  one  of  these  solids  are  four-sided,  or  tetrag(yixal>^ 
those  of  the  other,  three-sided,  or  triganul ;  they  are,  therefore,  dis- 
tinguished by  the  names  tetragonal  triso<^tahedroii  and  triaonal  tris- 
octahedron. The  usual  name  of  the  tbrmer  is  trapesohearon. 
The  tetra>gofuiL  trisoctahedron  or  tra/pezohedTon\  (f.  39)  may  be  de- 
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rived  from  the  octaliedron,  by  replacing  its  angles  by  four  planes, 
inclining  on  its  faces,  (f.  41  or  42)  ;from  Uie  dodecahedron,  by  a  trun- 
cation of  its  twenty-four  edges,  (f.  43,  44),  or  by  replacing  me  solid 
angles,  obtuse  or  acute,  by  planes  inclined  on  the  edges,  (f.  45, 


*  The  system  of  notation  used  in  the  figures  is  explained  on  a  following  page.  It 
maj^r  be  observed  here  that  the  expressions,  22,  88,  and  the  like,  are  to  be  read  as  if 
written,  2-2,  8-8  ;  that  %  stands  for  infinity ;  nnd  that  there  is  thus  a  correspond- 
ence between  the  mathematical  symbols  ror  the  planee,  and  the  lettering. 

f  LeucUM  of  Haidinger,  refemng  to  its  being  the  form  of  Lencite. 
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which  represents  planes  of  the  trapezohedron,  33.)    The  planea  Si, 
on  f.  41  and  45,  result  in  die  trapezohedron  off.  40 ;  and  theplanes 


32,  of  f.  42  and  43,  in  that  off.  39.  The  truncation  of  the  shortOT 
edges  of  tetrahexahedrons  produce  trapezohedrone,  (f.  48,  33 
being  the  trapezohedral  planes  on  the  tetrahexahedron  t  }) ;  and 
others  proceed  from  pianos  on  the  angles  inclined  on  the  same 

^%e  triffoiud  Tritoetahedron  (f.  49)  has  been  observed  to  pro- 
ceed from  a  cube  by  a  replacement  of  the  angles  bj  three  planes,  as 
in  f.  47.    It  proceeds  from  an  octahedron  by  beveling  its  twelve 


edges,  (f.  48),  and  from  a  dodecahedron  by  a  replacement  of  its 
ei^t  obtuse  solid  angles,  by  three  planes  inclining  on  the  faces. 

0.  Hexoctahedron.*~Y\gaT6  50  represents  a  cnbe,  with  six  planes 
on  each  angle,  and  consequently  forty-eight  in  all.  The  reenlting 
solid  is  completed  in  f.  51.    Here,  for  each  face  of  the  octahedron 


is  substituted  a  low  six-^ided  pyramid.  The  name  of  this  solid  is 
derived  from  the  Greek,  tjamc,  aix-times,  ix*-«,  «'yA/,  and  M^jface, 
the  6x8-faced  solid. 

A  replacement  of  the  angles  of  the  octahedron  by  eight  planes, 
produces  a  similar  solid.    A  bevelment  ai  xYi^  twentyxfour  edges  of 


*  ^donuntouf  of  Haidingtr,  kUading  to  itt  bting  ■  form  of  the  diamood. 
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the  dodecahedron,  (f.  52),  also  necessarily  produces  a  forty-eight' 
fitced  solid.  Others,  dinerinj^  in  their  angles,  may  result  from  a  re- 
placement of  the  9ix  acute  solid  anj^les  of  the  dodecahedron  by 
eight  planes,  or  the  ^^A^-obtuse  by  six  planes. 

2.  Hemihedral. 

The  exemplifications  of  the  law  of  hemihedrism,  are  of  frequent 
occurrence. 

Figure  53  is  an  example  of  the  first  kind  of  hemihedrism,  in  which 
half  me  angles  of  the  cube  are  modified,  while  the  remaining  half 
are  unmodified. 

Figure  67  is  an  instance  of  the  second  kind.  All  the  edges  are 
similarly  replaced,  but  by  one  of  the  two  beveling  planes  represent- 
ed in  f.  32.  The  plane  t2  is  enlarged  in  f.  68.  From  mis  last 
figure,  it  will  be  observed,  that  the  suppressed  planes  are  those 
wiich  were  alternate,  and  that  two  planes,  i2,  incline  on  each  face, 
O.    The  crystals  have  therefore  a  symmetrical  character. 

Another  instance  is  observed  in  f.  73,  in  which  each  angle  of  the 
cube  is  replaced  by  three  out  of  the  six  intermediaries  in  f.  50 ; 
that  is,  by  half  the  number  of  planes  which  the  first  law  would 
require. 

A.  Tetrdhedral  hermhedrona, 

a.  Tei/rahedron  or  Hemiroctahed/ron. — ^If  half  the  angles  of  a  cube 
are  replaced  by  a  single  plane,  (f.  53,  54),  the  resulting  form  is  a 
tetrahedron  or  nemi-octahe4it>n,  (f.  55,  56,  one  (+)  resulting  from 
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the  angles  modified  in  f  53,  and  the  other  ( — )  from  a  replacement 
of  the  other  set  of  angles.)  The  same  form  may  proceed  from  an 
octahedron  by  an  extension  of  one  half  of  its  faces  to  the  oblite- 


ration of  the  other  half,  (f.  57). 

The  plane  angles  of  tne  tetrahedron 
70^31<^44'. 


are  60^;  the  interfacial 
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Figure  58  represents  a  combination  of  the  faces  of  the  tetrahe- 
dron with  the  taces  f ,  (or  those  of  a  dodecahedron). 
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b.  MetmririsookAedrons. — ^The  planes  22  in  £  37,  when  occnring 
on  bnt  half  the  an^^es,  produce  the  solid  in  f.  59.  The  faces  are 
tfigoncHy  and  the  solid  is  called  a  cuproid. 

61  63  ,69  64 
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The  planes  2  in  f.  47,  when  occuring  on  but  half  the  angles  of 
the  cube  and  enlarged,  form  the  solid  in  f.  60 ;  its  faces  are  tetrago- 
nal.   It  is  the  deltohedron  of  Haidinger. 

Figure  61  represents  the  cuproid  combined  with  the  tetrahe- 
dron ;  f.  62,  the  same  with  planes  of  a  tetrahexahedron,  iS  ;  f.  63, 
with  planes  of  a  dodecahedron ;  f.  64,  with  planes  of  a  deltohedron, 
similar  to  f.  60. 

c.  Indmed  or  tetrahedral  He- 
fMrhexoctaJied/ron. — A  solid  of  this 
kind  is  represented  in  f.  65.  It  is 
formed  by  a  replacement  of  half 
the  angles  of  the  cube,  by  six 
planes,  similar  to  those  in  f.  50. 
As  the  opposite  faces  are  not  par- 
allel, it  is  an  inclined  h^mirhexoctaJiiAron,  Figure  66  represents 
the  same,  with  the  faces  of  the  tetrahedron. 

B.  Pyritoh£d/r(il  hemihedrons. 

d.  tierrd4ei/rahexahed/ron<i  or  Pefntagonal  DodecdhedTon. — ^A 
cube  is  represented  in  f.  67,  with  but  one  of  the  two  beveling 
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planes  on  each  edge,  given  in  f.  32.   The  same  planes  are  enlarged 
m  f.  68 ;  f.  69  represents  the  completed  solid ;  and  f.  70  is  the  sup- 


plementary  or  —  form.    The  second  of  the  above  names  is  com- 
monly applied  to  this  solid.    It  is  the  pyritaid  ^^  ^--^- 
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Figures  71,  72,  exhibit  the  planee  on  the  octatiedron,  which,  ex- 
tended, give  rise  to  f.  69. 

b.  Paralld  or  Pyriiohedral  Hemi-heaoctahedTon. — ^When  all 
the  solid  a^lee  of  the  cube  are  replaced  bv  three  alternate  planes 
oot  of  m»  mtermediariee,  (£  73),  a  form  like  that  in  f.  74  is  pro- 


duced.   It  has  paraUd  opposite  faces.    It  is  the  diploid  of  Hu- 
dinger.    Fignre  75  shows  Uie  same  planes  on  an  octahedron. 

2.  IHmetnc  System. 

The  modifications  of  the  basal  and  lateral  ed^  of  a  square 
prism,  take  place  independently,  owing  to  their  disBimilari^. 
The  lateral  edges  are  inclnded  by  eqnal  planes,  and,  therefore,  may 
be  tmncat^  or  beveled,  (f.  76,  78).  The  basal  edges  are  similarly 
replaced ;  bat  being  the  intersections  of  unequal  planee,  they  are 
never  truncated  or  beveled.  A  plane  on  these  edges,  therefore, 
inclines  nnequaJly  on  the  adjacent  faces,  (£  80,  83). 

The  similar  intermediary  planee  on  each  angle  can  be  bnt  two 
in  nomber,  (f.  88). 

The  production  of  a  square  octahedron  from  the  replacement  of 
the  angles  of  the  square  prism,  is  explained  on  page  28,  (f.  20,  12), 
By  giving  different  inclinations  to  the  plane  on  the  angles,  other 
octahedrons  are  obtained  of  longer  or  shorter  vertical  asee. 

A  tmncation  of  the  lateral  edges  of  the  twtical  square  prism, 
OTves  rise  to.  another  square  prism,  (f.  77),  the  axial  prism. 
£evelment  of  the  same  lateral  edges,  (f.  78),  affords  eight-^de<J 


^T^ 


a   hk^ 


Erisms,  (f.  79),  of  different  angles,  according  to  the  angle  of 
evelment. 
Ilie  fundamental  octahedron  (f.  12)  proceeds  from  the  axial 
prism,  by  a  replacement  of  the  basal  edges,  (f.  80,  81) ;  the  basal 
edges  of  this  square  prism  corresponding  \a  the  angles  of  the 
other ;  (compare  f.  80  and  20).  Another  series  of  octahedrons  is 
Ibnaed  on  the  angles  of  the  asal  square  prism,  (£  83),  or  the  basal 
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edges  of  the  diagonal  aqnare  prism,  f.  88 ;   £  84  repreaents  tbe 
octahedron  li  of  £  83,  and  also  witliin  this,  that  of  ^.    The  octa-  * 


hedronii  of  one  series  replace  the  pj-ramidal  edges  of  tbe  other, 
(f.  85),  or  are  situated  on  the  angles  basal  or  vertical,  aad  incline 
on  these  edges,  {T.  86),  It  or  2i  being  octahedral  planes  of  one 


series,  and  1  of  the  other.     Figure  87  represents  the  octahedron 
1,  combined  with  the  lateral  faces  of  tbe  diagonal  or  type  prism. 

Two  planes  on  each  angle  of  a  square  prism,  (as  in  f.  88),  give 
rise  to  a  donble  eight-sided  pyramid,  (f.  89), which  may  be  of  various 
proportions,  according  to  the  inclinatiou.  Tlie  same  planes  on  the 
octahedron  1,  either  bevel  tbe  edges,  (f.  90),  or  repTace  the  angles 


by  two  planes  corresponding  to  each  terminal  edge.  In  this  solid 
the  terminal  edges  are  of  two  kindn,  one,  the  axial,  (X),  terminating 
iu  the  poles  of  the  lateral  axes;  the  other,  the  diagonal, {y"),  inter- 
mediate in  position. 

Tlie  liemihedraZ  fonns  are  as  follows :— 1.  The  »pKvtioidaly  corres- 
ponding to  the  letrahedral  of  the  niononietric  system,  the  alternate 
angles  being  replaced  alike.  Half  the  planes  1,  of  f.  20,  produce 
tbe  scalene  pyramid  represented  in  f.  91 ;  and  the  other  half,  that 
of  f.  92 ;  and  two  planes  on  half  of  tbe  angles,  afford  the  form  in 
£  93.  Figore  94  represents  tbe  sphenoid  with  the  vertical  planes 
of  die  dii^onal  square  priam ;  and  £  95  shows  the  combinatioa  of 
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t  93,  witli  the  octahedron  IV.    2.  Pyramidal,  urodiiced  bv  the 
occurrence  of  one  of  the  two  planes  on  each  angle,  (see  f.  88),  the 

98  94 


91 


occurring  plane  at  each  extremity,  about  the  edge  of  the  prisiw, 
being  on  the  same  side  of  the  edge" or  in  the  same  vertical  line — as 
in  f.  96.  Tlie  resultant  fonn  is  a  square  octahedron ;  occurs  in 
Tungsten.  Another  kind  of  hemihedrism  may  occur,  which  is 
likt  the  last,  except  that  the  jilane  at  each  extremity,  about  each 


95 


96 


97 


98 


edge  of  the  prism,  is  on  ditierent  sides  of  the  edge,  as  in  f.  97 ;  tlie 
resultant  fonn  is  represented  in  f.  98.  In  96,  the  plane  is  the  left 
of  one  base,  and  (the  prism  being  inverted)  the  t-ight  of  the  other, 
(or  the  revei-se) :  in  f.  97,  the  j)lane  is  the  right  of  each  base,  (or  the 

.'■{.    Trlmrtrir  Syattrn. 

The  edges  of  the  right  rectangular  pi-ism  are  of  three  kinds, 
(being  di&rent  in  length),  and  those  of  each  kind  are,  according 
to  the  law  mentioned,  independently  modified,  (f.  99,  103,  105). 
Moreover,  none  of  them  can  be  truncated  or  beveled,  in  conse- 
quence of  tlie  inequality  of  their  includnig  planes. 

Planes  on  the  aj^l^s  incline  xineipiallfj  on  the  three  adjacent, 
unequal  planes.  Tne  angles  are  smiilar,  and  therefore  will  be 
moditied  simultaneously,  (f.  23). 

Tlie  lateral  edges  of  the  right  rJiombic  prism  admit  of  tioinca- 
tion  and  bevelment,  because  of  the  equality  of  the  lateral  planes. 
The  obtuse,  however,  are  moditied  independently  of  the  acute, 
(f.  101,  102).  Tlie  obtuse  solid  angles,  and  the  acute,  are  also 
independent  in  their  modifications,  (f.  107,  108).  Tlie  replace- 
ments of  the  basal  edges  are  similar  and  simultaneous,  (f.  24). 

On  page  28  it  is  shown  that  a  replacement  of  the  lateral  ed^es 
of  the  rectangular  prism,  (f.  21,  22),  produces  a  ridit  rhombic 
prism.     By  varying  the  inclination  of  the  replacing  planes,  differ- 
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ent  rhombic  prism  are  obtained.  In  f.  Q9,  n,  /,  and  t2,  are  planes 
of  three  such  prisms,  I,  being  tlie  priam  represented  in  f.  4,  aiid  in 
the  interior  of  f.  100,  having  the  same  axes  as  the  rectangular 
prisin;  14  corresponding  to  tlie  prism  iiu,  in  f.   100, — (that  is, 


having  the  same  angle  between  the  planes,  oe  Va  ii.  in  f.  flfl) ;  and 
ta  corresponding  to  the  prism  ?a  ?2,  in  f.  100,  Fignre  101,  i-e\y 
resents  tlie  rlionihic  prism  /,  with  tlie  same  jilancs  iU.  and  f.  102, 
with  tlie  planes  *a. 

A  replacement  qf  the  basal  edgcH  produces  other  rliombic, 
prisms,  which  are  horiiioiital  in  ijusition,  and  are  called  dorntu^ 
(from  iojMi,  or  doimts^  house,  or  placed  like  the  roof  of  a  house). 
Figure  104  represents  the  dome  corresponding  to  the  [>lane8  li  in 
f.  103 ;  it  is  parallel  f  >  the  longer  lateral  axis,  and  is  called  a 
maoi-odome,  (tn.im  (iiwpoc,  fai'ge  and  dome).  Figure  105  contains 
planet)  (It,  2i)  of  two  domes  parallel  to  tlie  nhortvr  lateral  axis. 


which  are  called  hrachyilwnfx,  (from  epaxuc.  nhort  and  diynie).  Tliese 
braclivdonies  arc  presented  completed  in  f.  10(!,  the  outer  being  2i, 
and  tne  inner  li.  Tlie  fi>rmei'  has  the  vertical  axis  twice  that  of 
the  latter.  In  f.  107,  the  planes  17  and  It,  (f.  103,  105),  arc  repre- 
sented on  a  rhombic  prism,  the  angles  of  wlii<;h  they  re]i1ace. 
Tlie  production  of  a  rhombic  octaliedmn,  by  re))1acing  the  angles 


of  a  rectangular  prism,  or  basal  edges  of  a  rhombic.  U  mentioned 
on  page  28;  (compare  f.  23,  24,  with  13).     <.)tlier  planes  on  the 
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angles  pnxluco  (rtlier  octahedrons,  Tlic  planes  li,  in  f.  108,  cnr- 
reswnd  t<>  the  oftahednm  of  f.  10!) — (fJiat  i^  have  the  same  mntnal 
inclinatioim  as  the  faces  ut  the  latter);  the  lonj^r  lateral  axis  is 


twice  that  111' i".  13,  urthat  of  the  tlnttwl  liKurw  in  M.K  Tlie  plaiicR 
2~i,  in  f,  1  111,  in  th<?  .same  manner  enrresininfl  to  the  iictiJierlmn  in  f, 
111,  in  whifh,  Imth  tlie  vertical  axis  ami  one  of  tlic  lateral  are 
twice  the  same  in  1'.  1.1.  Tlie  i)lanc»  ai,  in  f.  110,  helonp  t«i  a 
inaer-idirtim  liifferent  from  that  in  f.  103, 104. 

lli'iiUhf'lrium,  in  the  trinietric  HVHtotn,  pmihicw  two  kinds  of 
forms.  1.  Mi'n'K-fini/;  wlu-n  the  lower  extremity  of  a  crystal  in 
fmnt,  anil  the  diap:iina11y''i)[i[)iMiite,  differ  in  tJieir  nKwlifit-ati'ms 
fnmi  the  njiiwjr  extn^niiVv  in  front;  tJie  fiirnw  rcscinhle  those  of 
the  tnnnodiuic  svstom,  hiit  differ  in  havins  tlio  angle  between  the 
vertical  and  lateral  a\es  '.hi°.  An  example  in  shown  under  datho- 
lito  and  Ininn'te.  3.  Ifemliiiorph'u;  when  all  Hie  similar  i)art«  of 
one  hasc  arc  mixlilied  alike.  Tint  unlike  the  corrcsjHinding  parts  of 
the  other,  as  in  calamine  and  topaz,  {i|.'  v.) 

In  this  system,  the  anfrle  between  0  and  the  vertical  prismatic 
planes,  is  'MP,  anil  li :  ii='MY^. 

4.  JH'i/Hvlitn'i!  Si/aicm. 

In  the  Monoclinic  SyRtein  the  oh]ii|iiity  of  the  crystals  for  of 
the  vertical  axis  towanls  the  clinoiiia^mal)  makes  the  npper  and 
Idwer  parts  in  front  diffemit,  one  ohtuse  mid  the  otlier  acnte,  and 
they  arc  independently  modified,  an  in  f.  1  lli,  113.     But  the  angle 


of  the  vertical  aus  with  the  orthodiagonal  being  right,  and  tbore- 
fure -alike  on  oppoeito  sides,  tlio  planes  on  the  four  lateral  angles 
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of  the  oblique  rhombic  prism  are  alike,  as  in  f.  114.  The  four 
planes  li,  in  the  last  mentioned  figure,'  make  a  clinodiagonal 
prism,  or  clinodouie;  the  plane  1?,  in  f.  112,  is  a  hemi-orthodome; 
and  the  same  with  -li,  f.  il3. 

The  lateral  edges  are  replaced  as  in  the  trimetric  system.  The 
relation  of  the  two  forms,  in  f.  5  and  6,  is  shown  in  f.  25.  Octahe- 
drons may  result  in  this  system  as  in  the  trimetric ;  but  they 
consist  of  two  sets  of  planes,  or  hemi-pyramids,  as  shown  in  f.  115, 
in  which  1,1,  arc  on  the  obtuse  angles  of  the  outer  prism,  or  cor- 
respond to  the  obtuse  basal  edges  of  the  inner,  while  -1  are  on  the 
acute  angles  or  edges.  Tue  completed  oblique  octahedron 
corresponds  to  the  planes  1, 1,  -1,  -1,  as  in  f.  115, 116.  The  ver- 
tical axis  a  is  oblique  to  J,  the  clinodiagonal,  but  at  right  angles 
116  with  c;,  the  orthodiagonal.    Tlie  angle  of 

obliquity  is  called  the  angle  y  or  C. 
Other  octahedrons  arise  from  planes  of 
different  inclinations. 

In  this  system,  the  angle  between  the 
plane  O  and  it,  (f.  5),  is  90° ;  O  on  other 
prismatic  planes  is  an  oblique  angle ;  ii 
on  the  faces  of  different  clinodomes  is 
oblique :  ii  on  */,  and  all  hemi-orthodomes,  =90°.  The  particular 
plane  to  be  taken  as  O^  or  as  /,  may  be  a  question  for  particular 
species ;  the  O  will  always  bo  one  of  the  planes  in  the  clinodi- 
agonal section ;  while  any  prismatic  planes  not  parallel  to  either 
diagonal,  or  any  octahedral  planes,  may  be  taken  as  /.  When 
there  is  no  very  distinct  cleavage  to  guide  to  a  decision,  (and  even 
when  such  cleavage  exists,)  it  is  common,  though  not  always  best, 
to  assume  those  planes  as  the  fimdamental  form,  which  will  render 
the  calculations  and  symbols  of  the  planes  most  simple. 

5.  Tridinic  SysUm. 

As  only  diagonally  opposite  edges  or  angles  (f.  8)  are  similar  in 
the  TricHnic  System,  tnere  can  be  in  a  triclinic  crystal  but  two 
planes  of  a  kind,  as  in  f.  117,  118.    The  inclination  of  O  on  Z, 

117  118 


differs  from  0  on  J\  The  prism  formed  by  planes  on  the  pris- 
matic edges  of  f.  S,  parallel  to  the  diagonals,  has  the  same  relation 
to  the  tbrm  in  f.  8,  ,is  that  of  f.  5  to  f.  t>,  of  the  monoclinic  system : 
but  unlike  the  prisms  uY  the  monoclinic  system,  O  does  not  iftake 
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a  right  an^e  with  any  of  the  lateral  planes ;  there  are  no  right 
angles  in  tnelinic  fonus.  The  replacement  of  the  basal  edges  of 
the  priHm,  in  f.  8,  by  homoloenuR  planes,  may  produce  an  octa- 
hedron ;  but  it  will  be  included  by  four  Bets  of  planefl,  two  of  a  kind, 
as  represented  in  f,  119.  Theae  planee  occur  independently  on 
crystals,  and,  owing  to  their  independence,  actual  oc^hedrons  are 
not  met  with  in  nature. 

H.  Hexagonal  System. 

1.  Rolohtdral. 

a.  In  the  Juxat/otud  prUiih,  (f.  10),  the  basal  edges  are  alike  and 
have  Rimilar  mod^ificationB,  and  the  name  in  true  of  the  lateral  edges, 
and  the  solid  angles.  When  a  similar  plane  occnrs  on  each  ba^ 
edge,  (f.  120),  or  each  hti^A  angle,  (f.  121),  the  resulting  solid  ia 


^^ 


vcrfr/ 


a  double  six-sided  pyramid,  (f.  122),  called  an  isoncef^S'/odrcahrttron, 
or  a  diheragonai  pyttnidit ;  it  is  the  Quai'tsoid  of  Ilaidinger. 
Figure  121  represents  planes  of  three  different  pyramids  on  the 
anplefl,  viz.,  13,  ^2,  22,  which  differ  in  the  lengtb  of  the  vertical 
axis. 

Each  solid  angle  of  the  hexagonal  prism,  may  be  replaced  by 
two  similar  planes,  (an  in  f.  123), 
and  the  extension  of  such  planes 
produces  a  double  twelve-sided 

¥T'ramid,  ff.  124) — the  heryUoid. 
ne  berrlloid  has  two  kinds  of 
terminal  edges,  one,  X,  the  ax- 
ial ;  the  other,  Y,  the  diagonal. 
The  truncation  of  the  lateral 
edges  of  the  hexagonal  prism  , 

leads  to  a  secondary  hexagonal  prism,  (f.  9),  and  (f.  121)  diagonal 
to  thefint;  and  bcvclment  leaon  to  different  twelve-fiidod  prisms. 
In  the  rhojitbokedron,  the  vertical  solid  anglets  aa  they  are  formed 
by  the  meeting  of  three  equal  planes  and  equal  plane  angles,  may 
be  truncated,  or  roplaccd  by  three  or  six  similar  pianos.  The 
f3<lge6,  tur  It  similar  rcawm,  may  be  either  trimcaM  or  beveltd. 
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The  terminal  udgce,  however,  are  replaced  independeutly  of  the 
lateral. 

Tlic  lateral  angles,  six  iii  lutnibcr,  are  rej)laced  Bimnltancoiwlj. 
Two  like  intennodlary  planes  may  occur  on  each. 

The  deriration  of  two  nix-Hidoa  priMiis  from  a  rhomholiednm, 
has  been  explained  un  page  3U ;  one,  by  a  trtincatioii  of  the  six 
lateral  odgea,  (f.  39) ;  the  oflicr,  l>y  a  replacement  of  the  fix  lateral 
anglefl,  by  ptanen  parallel  tn  tlie  verticiu  axis,  (f.  30).  Tlio  remain- 
iiig  i>art«  ot  the  pnmary  facen  on  the  tirst  of  the  above  priHnis,  are 
rhombic  ;  those  on  the  secund,  are  pcnt^tt/otial. 

A  tnmcation  of  the  temiinal  cagtM  of  the  rhoinboliedron.  is 
ohBervod  in  f.  135.  Since  these  edges  arc  six  in  nunther,  three  at 
one  end  of  the  crystal^,  alternating  witli  tliree  at  the  other,  the  solid 
formed  by  tlio  extension  uf  these  planes,  niiixt  bo  an  oblitjne  solid, 
contained  Tinder  six  equal  tacee:  or,  in  a  word,  a  rliimiholicdmn. 
Moreover,  because  the  ««l^rai«Hj?/(«  are  six,  aiid  three  alternate  ure 
nearer  tlie  tower  extremity  of  the  axis,  nnd  the  remaining  three 
near  the  upper  extremity,  the  plaiieH  on  these  angles,  if  not  iianillel 
to  the  vortical  axis,  incline  altcnmtoly  a)>ove  and  belnw.  (f.  13ti) : 
and,  therefore,  by  their  extension,  will  give  rise  to  rbimibohedr'tns. 
Tliese  rhombdhedroim  will  differ  in  tlio  lengths  itf  their  vertic-iil 
axes,  as  these  plane«  vary  their  inclinaticin.  The  neai-er  thoy 
ai)pniach  to  panillelism  to  the  vertictil  axis,  tlie  loiip?^r  the  axis  uf 
the  rhomboliodnm ;  and  the  six-sided  prism  formed  pn  these 
angles  may  bo  considered  a  rlionibohedron,  with  an  inlinite  axis. 
Moreover,  other  rhonihohedroiis  may  be  formed  by  replacing  the 
terminal  angles  by  three  ]>lanes  inclined  on  tiic  faces  or  tenninal 


edges;  and  as  the  planes  of  such  seeondai'y  rhomhohedrons  ap- 
proiach  horizontahty,  they  approximate  to  the  tenuiual  or  tnmca- 
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ting  planCf  O,  whicli  plane  may  be  viewed  ae  a  rhnmhohedron  with 
the  axiB=0. 

In  f,  127,  the  lateral  edges  of  a  rliombohedroti  are  hereled ;  an 
extension  of  these  beveling  planes  urodncee  the  solid  represented 
in  tlie  dotted  lines  of  this  figure,  whicli  is  called  a  sotdenohedron. 
It  is  a  solid  included  by  twelve  saalene  faces.  Th^  tw^ve  edges 
are  of  three  kinds:  1,  the  longer  temiinal,  Y  j  3,  the  shorter  ter- 
minal, X;  3,  the  basal,  Z.  By  other  beveling  planes,  (f.  128), 
other  scalenohedronn  are  formed ;  and  as  the  vertical  oxin  increases, 
tliey  pass  into  the  diagonal  hexagonal  prism,  i%  (f.  9).  This  prism 
may  lionce  be  considered  a  ecBlennhE>dr(m  with  an  infinite  axis. 

Bcvelments  of  the  tenninal  edges  (f.  Iii9)  give  rise,  to  other 
similar  solids;  and  rei>lacementd  of  the  lateral  angles  by  two 
planes,  (tl  1,30),  afford  still  other  scalenohedmns.  Again,  the 
replacement  of  the  terminal  edges  of  scalcnohcdrons,  or  of  the 


angles,  by  planes  inclined  on  these  edges,  gives  rise  to  different 
rhoinbohedrons.  In  f.  131  there  are  planes  of  the  rhouihohedfon, 
\H;  inf.  132,  planes  of -5^;  in  f.  133,  ]_.lane9  of  |^/  in  f.  134, 
planes  of -2^.  A  bevehiient  of  the  terminal  edges,  or  n  replace- 
ment of  the  angles  by  boo  planes  inclined  against  each  terminal 
edge,  produces  other  scalenohcdrons,  (f.  133,  134). 

When  a  rliombohodroii  has  its  lateral  angles  replaced,  as  in 
f.  126,  and  the  plane  is  inclined  to  tbc  vertical  axis  at  the  same 
angle  as  A,  a  dilicxagonal  pyramid  or  quartzoid  rcsidts.  Sncli  is 
the  origin  of  the  pyramids  of  crystals  of  rpiarbc. 

In  crystallograpliic  calcnlations,  t)ie  rhoinbohcdrnn,  scaleno- 
liedron,  and  related  fonns,  are  rcgai-ded  as  liemihedral  modifica- 
tions of  the  licxBgonal  prism,  and  we  proceed  now  to  sjtcak  of 
them  in  this  relation. 

2,  ITeinihethal. 

As  the  rhoint>ohcdron  results  from  a  hexagonal  prism  by  a  re- 
placement of  the  alteniate  basal  edges  (f.  3i)  or  angles,  it  is  in 
this  relation  hemiliedral ;  and  since  either  set  of  alternate  edges 
of  the  ]>riE)in  may  give  rise  to  a  series  of  rhoiiiliohedrons,  it  is  usual 
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to  distinguish  one  set  by  the  sign  +9  and  the  other  by  the  sign  -. 
In  tlie  double  pyramia  of  quartz,  as  just  explained,  we  have  a 
form  in  which  both  of  these  rhombohedrons,  +Ii  and  -B^  are 
combined,  producing  a  symmetrical  solid. 

Tlie  scalenohedrons  have  the  same  relation.  To  comprehend 
this  form  and  other  hemihedrons  more  ftiUy,  the  holohedral  form, 
in  f.  123,  may  be  again  referred  to.  It  is  a  hexagonal  prism  with 
two  planes  oh  the  angles  at  either  base,  inclined  on  eacn  fisu^e,  one 
the  rights  {r\  at  die  nght  upper  angle  of  each  face,  the  other  the 
left^  {I).    In  nemihedrd  forms,  half  of  these  planes  are  suppressed. 

1.  If,  as  in  f.  135,  the  suppressed  planes  are  those  below,  for  the 
left  tace  /,  (f.  123),  those  above,  for  thp  middle  /,  those  below,  for 
the  right,  and  so  on,  alternating  around,  the  resulting  forms  are 
scalenohedrons ;  for  each  occurring  pair,  Z,  r,  corresponds,  as  is 
seen,  to  a  face  {B)  of  the  rhombohedron.  This  kind  of  hemihe- 
drism  is  called  the  rhombohedraly  by  Naumann. 

If  the  faces  that  are  suppressed  in  f  135,  should  be  the  occurring 
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faces,  and  the  others  were  suppressed,  the  same  solid  would  result 
in  an  inverse  position.  If  the  rhombohedral  plane  JP,  in  f.  135,  is 
taken  as  +-ff,  then  the  scalenohedron,  in  the  same  figure,  will  be 
+,  and  the  inverse  one,  — ;  for,  in  f.  135,  the  planes  /,  jff,  ?',  belong 
to  the  same  axial  sector;  while  Ji  would  not  be  in  the  same 
sector  with  tlie  planes  of  the  inverse  scalenohedron.  Wliere  vari- 
ous scalenohedral  planes  occur  together,  there  may  be  among  tliem 
both  +  and  — ,  with  +  or  —  rhombohedral  planes. 

2.  In  anotlier  kind  of  hemihedron,  the  occurring  planes  of  the 
two,  7",  /,  in  f.  123,  may  be  the  r  on  each  angle  at  one  base,  and 
the  /  on  each  at  the  other  base,  as  in  f.  130.  Tliis  variety  is  exem- 
plified in  apatite.  It  is  called  the  pyramidal  hemihedrism  by 
Naiimann,  the  resulting  solid  being  a  six-sided  pyramid. 

8.  In  anotlier  kind  of  hemiliedron,  the  occurring  planes  may  be 
tlie  r  of  both  bases,  as  in  f.  137,  or  the  I  of  both  bases.  This 
occurs  in  quartz,  (see  under  that  species^,  and  is  called  the  irape- 
zohedral  by  Naumann,  the  resulting  solid,  made  up  of  such  planes 
extended,  being  a  trapezohedral  double  pyramid.  It  is  also  called 
ififroidal  hemihedrism,  the  planes  gj'rating  to  the  right  or  left  at 
each  base. 
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A  triangnlarprigm,  a  hemihedral  form  of  the  hexagonal  prisin, 
and  alflo  nemihedrona  of  twolvo-sided  prisms,  arc  of  fre([ncnt 
occiurrence  in  Tourmaline. 

3.  TetartoAedral  Form/i. 

Tetartohedral  forms  are  true  hemihedral,  if  the  rhombohedroii 
under  which  they  occur,  is  taken  as  the  type  of  the  crystal ;  but 
referred  to  the  hexagonal  system,  as  is  conveniently  done  in  calcu- 
latioDB,  they  are  tetartohedral  forms,  or  contain  only  one-fourth  the 
nnmb^  of  planes  occurring  under  complete  symmetry.' 

1.  In  one  kind  of  tfetartohedrism,  the  occurring  planen  are  the 
alternate  of  those  on  the  angles  in  f.  136 — ^that  is,  only  the  alternate 
f^s  of  one  base,  and  die  dtemate  Ts,  at  the  other.  A  form  of  this 
kind  consistB  of  six  planes,  and  being  oblique,  is  a  kind  of  irregular 
riiombohedron.  It  is  tbund  in  Tetanic  Iron,  and  is  called  rhombf^ 
hednl  tetartohedrism. 

2.  In  a  second  kind — the  trapezohedral  tetartohedrism  of  Nan- 
raann,  (also  gyrmdal)^ — ^the  occurring  planes  are  the  alternate  9*'s 
at  both  bases,  (f.  137),  (or  the  alternate  /V).  It  is  olwerved  in 
Quartz.    (See  under  that  species^ 

3.  There  is  also  a  t/iird  kind,  m  which  tlie  op]^)()sitc  extremities 
of  a  rhombohedndly  modified  prism  are  unlike  m  their  modifica- 
tions, as  seen  in  Tourmaline.  It  is  an  cxam])le  of  ]ieminioq)li{o 
tetartohedrism. 

n.   LAW  r>F  NUMERICAL  PROI>ORTION,  VN  THK  MODIFICATIONS  OF  CRYSTALS. 

Hiis  law  ffives  a  matliematical  basis  to  tlie  science,  adding  to 
svmmetry  of  arrangement  a  numerical  relation  in  the  position  of 
tne  planes.    It  is  as  follows : 

The  j^asUian  of  planer  is  relcUed  in  so7/i^  mnple  i*aiio  to  thf 
rdaiibeelengihsqfUie  axesafa  crystal. 

For  example. — ^In  a  cube  the  axes  are  equal.  A  plane  on  an 
edge,  if  extended  to  meet  tlie  axes,  would  cut  two  of  mese  axes  at 
some  distance  from  the  centre  of  the  crystal.  Now  this  distance 
for  these  axes  will  either  be  as  1  : 1,  (?,  f.  17),  that  is,  a  ratio  of 
equality — a  truncating  plane ;  or  a  ratio  of  1  :  2,  (like  i2,  f.  32,  33), 
1  : 8,  ({.  34),  2  :  3,  or  some  otlier  simple  ratio.  Tliere  is  no  hap- 
hazard scattering  of  faces,  but  a  complete  subserviency  to  this  sim- 
ple law.  If  the  axes  are  unequal,  as  in  a  trimetric  form,  then  the 
ratio  is  of  the  same  character,  except  that  the  relative  lengths  of 
the  axes  come  into  the  consideration.  Tluis  if  a^  &,  are  the  axes, 
the  ratios  will  be  la  :  1ft,  (II,  f.  103,  or  It,  f.  112),  or  la  :  26,  la  :  3i. 
and  so  on. 

To  explain  more  precisely,  lot  AA^  BB^  CC^  f.  138,  be 
three  axes  crossing  at  right  angles,  as  in  the  monometric, 
dimetric,  and  trimetric  systems;  a,  6,  6*,  ma^^  stand  for  the 
halves  of  these  axes,  or  for  AS^  BS,  CS^  respectively.  All  planes 
of  a   crystal  meet  (or    will  meet    if  extended)  one,  two,  or 
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tliree  of  tlieso  axes.    A  piano  iiiuy  para  througli  A,  and  Imj  paral- 
lel to  BJi,  CCy  or  tiiroiigh  B,  ami  be  parallel  to  AA,  CO:  or 
,jg  tliiimgh  C,  and  be  parallel  to  AA^  BB. 

Such  planes  nioet  one  axis,  at  a  distance  1, 
and  the  otlien  only  at  an  infinite  distance, 
wliich  is  equivalent  to  being  parallel  to 
them.  Hence  the  expression  1  :  oo  :  cc 
dcsicribee,  in  a  general  manner,  tlie  positioii 
of  such  pianos ;  and  it  becomes  more  spe- 
cial by  adding  the  letters  marking  the  par- 
ticular axes  that  are  meant  in  eacu  case,  as 
\a'.  cbi :  Qcc,  when  parallel  to  h  and  c,  oca : 
ccS  :  If,  when  parallel  to  a  and  i,  etc.  Tlie 
taces  of  a  cnbe,  square  prism,  and  rectan- 
gular prism,   are  of  this   kind.     See  also 

t:5. 

Again,  a  ]>lano  may  pass  through  the  points  B  and  C,  and  be  par- 
allel to  AA',  or  through  A  and  C,  and  be  parallel  to  BB',  or  through 
A  and  B,  and  he  parallel  to  CV.  Such  planes  meet  two  axes  at  a 
distance  1,  and  are  parallel  to  the  third ;  and  hence  1 : 1  :  oo  is  a 
general  expression  for  them  ,  (that  is,  for  the  first  case,  when  the 
plane  is  parallel  to  A  A,  lA:  Xoickg,  or  what  is  tlie  some,  con:  1ft: 
Ic  :  and  so  for  the  others).  .  Or  the  plane  which  is  parallel  to  A  A, 
and  cuts  BB'  and  CO,  may  meet  BB'  at  a  distance  from  the  centre, 
equal  to  2A  (=25A')  wliile  it  meets  t'Catthc  distance  lc,(=lf.S). 
Then  the  expression  <xa  :  2ft :  \c  indicates  the  plane.  If  the  ratio 
of  ft :  c  equals  3  : 1  instead  of  2  : 1,  the  expression  becomes  ooa :  3ft  : 
Ic.  In  the  same  manner,  3« :  ccft :  U',  would  imply  that  the  plane 
is  parallel  to  BB',  and  meets  AA  at  a  distance  iia,  while  UG  is 
met  at  a  distance  Ic. 

Again,  if  the  plane  passes  through  the  points  A,  B,  C,  it 
has  tne  parameters  la :1ft:  It','  or  if  a,  ft,  c,  are  equal,  it  becomes 
1:1:1,  But  if  A  be  removed  to  twice  its  distance  fiiim  S,  then 
tlie  ratio  would  be  2a:  1ft :  1(';  or  if  B  be  removed  to  twice  its 
distance  from  •%  the  ratio  would  be  In :  2ft :  Ic;  or  if  both  A  and  O 
be  so  removed,  it  would  he  2a :  1ft  :  ic.  Tlins,  in  all  cases,  what- 
ever the  position  of  the  plane,  the  ratio  admits  of  being  expressed 
in  simple  numbers.  Tlie  planes  may  not  actually  meet  the  axes, 
but  would  meet  them  in  each  casL>,  Iwhen  not  jiarallel  to  them),  if 
tlie  plane  and  tlie  axes  were  extended ;  ivnd  thus  meeting  them,  tlie 
ratios  of  the  parameters  would  he  as  indicated;  for  these  ratios, for 
a  plane  of  given  inclination,  arc  the  same,  whether  the  intersections 
are  nearer  to,  or  farther  from  S,  on  the  principle  that  a  line  paral- 
lel to  the  base  of  a  triangle  cuts  tlie  sides  proportionally. 

ma :  nft :  re  is  a  general  expression  for  all  planes,  in  which  m,  n, 
r,  may  have  any  value,  fi-om  unit  to  infinity. 

Fiprnre  lOfl  shows  tlie  relations  to  the  axes  of  the  planes  li  and 

of  C  105.    Figure  109  is  made  up  of  the  planes  of  f.  108.  and 
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has  the  axes  Ire :  14  :  2c,  the  ocrahiKimn  within  being  the  tniidaiiicii- 
tal  octahedron,  with  the  ratio  lailh:  U.  Figure  XI 1  ciirrcs|>oncls 
to  the  planes  22  of  f.  110,  and  has  the  axes  i!«:  l//:2'.-.  In  1.  lO", 
the  inner  prism  has  the  ratio  y:>a  :  \h:lc^  h  H  is  the  f'^'n/a  "1  *■ 
101,  having  the  ratio  cr.a:lh:  -Ic;  andVaiais  the  ll>nn  ri«1t  lOi, 
having  the  ratio  »o :  24 :  le,  as  the  drawing  of  the  axes  shows. 

The  annexed. figure  (f.  130)  will  further  itid  in  elucidating 
the  principle  above  stated.     It  repre-  139 

nents  a  rnomhic  prism  with  tliree 
planes  on  it^  basal  edges;  and  for 
I'nrther  illnstAtion  there  are  four 
planes  on  the  angle  to  the  right,  be- 
sides two  vertical  planes,  (the  corres- 
ponding planes  on  the  leftside  are  not 
mdicatedV  Within  the  rhombic  prism 
there  are  the  three  axes,  «'(',  M',  «■', 
crossing  at  5,  the  halves  of  which  axes 
we  call  a,  i,  <;  as  ahovc ;  b  is  the 
shorter  lateral  axis,  and  c  the  longer. 

1.  It  is  obvious  that  the  vertical 
planex  of  the  rliomhic  prism  meet  two 
iif  the  lateral  axes  at  tlie  distance  \b, 
I'.',  and  are  parallel  to  the  vertical 
axis.  Hence  the  expression  for  them 
is  ocb:  1ft  :1c. 

2.  The  terminal  plane  is  parallel  to 
the  lateral  axes,  and  meets  only  the 
vertical ;  or  what  is  equivalent,  it  corresponds  in  position  to  the 
plane  of  the  lateral  axes "»  which  tJie  vertical  axis  is  zero.  Hence 
It  is  designated  la:  »i  :00c/  or  0« :14:1c. 

3.  The  plane  li  is  parallel  tn  a,  the  vertical  axis,  and  also  to  5, 
the  shorter  lateral  axis,  and  meets  the  axis  c.  Hence  the  expres- 
sion 303 :  x4 :  Ic.  The  parallelism  to  hh'  is  apparent  in  the  fact  that 
the  upper  and  lower  edges  of  the  plane  are  parallel  to  this  same 
axis  oh'. 

4.  Consider  next,  J,  1.  2,  which  are  planes  of  as  many  octahe- 
drons. These  pianos  are  inclined  towards  the  three  axes ;  and 
being  on  the  edgesof  the  rhombic  prism,  they  have  the  same  ratio 
tor  the  lateral  axes  as  that  prism,  that  is,  Ih:  Ic,  and  they  differ  in 
the  length  of  the  vertical  axis,  towards  which  they  vary  in  iucliua- 
tion. 

From  h,  e  (which  are  connected  by  a  dotted  line)  lines  are  drawn 
lo  pointain  the  vortical  axis;  viz,  to  j'f,  a,  2fr' ,*  ^bisects  the  axis  a,' 
1  is  the  extremity  of  the  axis ;  and  2a  is  at  double  the  distance  of « 
from  5.  Hence  of  these  triatigular  planes,  the  plane  \ahc=\a:\h: 
Ic;  ahi;=u;h:e;  '•lnhr=^a:h:c.  Tliese  three  planes  correspond  to 
die  three  planes  on  the  Ictl  ha.sal  edge  of  the  prism,  being  parallel 
b)  them.     So,  also,  the  three  triangular  planes  having  Inf  at  base, 
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atid  ^</,  </,  2n^  respectively  its  the  apices,  correspond  t^)  the  three 
phnies  on  the  otlier  biisal  edge.  Fleiice  tlie  expressions  for  the 
]>lanes  are. 

For     J,    i^u 

1,     1^/ 

•2,    2a 

All  those  forms  which  have  fur  the  lateral  axes  the  ratio  of  unity, 
are  dcscri]>ed  as  belonging  to  i\iQfuH(l<nnental  series. 

5.  Take  next  the  planes  IT,  li,  2i.  Tliese  planes  are  all  ])arallel 
to  the  shorter  lateral  axis  w,  because  their  nintnal  intersections,  as 
well  as  the  intersection  of  the  hist  with  «,  are  parallel  to  this  axis^ 
for  all  are  horizontal.  Tlie  line  nn  is  drawn  through  the  extremity 
c»f  the  axis  <v/',  parallel  to  hU;  and  parallel  to  iin  or  W  we  draw 
'"^A  pjK  qq^  through  J<?,  //,  2a ;  tmd  from  nn  we  run  parallel  lines  to 
'n\iq}j  qq.  Tlie  ]»lano^  7)noo^  tnipp^  nnqq^  are  parallel  to  tlie  axis  i, 
ana  each  c< msequcntly  correspontls  to  a  plane  of  the  same  series 
with  iT,  IT,  2T ;  moreover  they  are  respectively  parallel  to  Jt,  li,  2?, 
and  therefore  represent  these  particular  planes,  2T  being  parallel 
to  nnqq^  1'  to  nnpp^  \'t  to  jdioo.  Tlie  expressions  for  the  planes 
Hiorizontal  prisms  or  <lomes)  are  therefore, 

For  J/,  \a  :  x/>  :  Ic. 
l(f,  1//  :  'j:h  :  \(\ 
2),    2a  :    xi  :  If. 

The  fact  t»f  parallelism  ti»  these  particular  planes,  in  an  actual 
crystal,  would  be  shown,  in  this  jis  in  otlier  cases,  bv  a  measure- 
ment of  the  inclinations  of  these  faces.  Calculation,  tfie  axes  being 
given,  would  afford  the  inclination  t(^  the  plane  of  the  lateral  axes 
of  the  i)lanes  nmio^nnppy  etc.,  and  the  corrcsixmdence  with  the  ob- 
served inclinations  would  prove  the  identity ;  or  from  the  observed 
inclhiation,  the  j)o:4ition  of  the  plane  nmn^  could  be  detennined, 
•)r  what  is  equivalent,  the  length  of  the  vertical  axis. 

But  this  {)amllelism  of  the  planes,  in  the  figure,  is  obvious,  tirini 
the  parallelism  of  certain  lines.  Tlie  planes  nnpp  and  ahc\  which 
have  the  same  vertical  axis,  meet  in  the  line  iw\  and  this  line  is 
paniUcl  to  np.  Moreover,  a  plane  ah'**'  has  tlie  same  intersection 
with  nnpjt,  C<»nseciuently,  the  mutual  incluiations  of  the  jJanes 
nhc\  nnpp^  ah'f'',  will  be  i>arallel  to  one  another.  N*)w  ah(^  is  the 
plane  I ;  and  ah'*-'  another  1  ou  the  back  side  of  the  crystal,  meet- 
ing IT.  And  if  IT  correspomlstt^  n/nw^  it  must  make  ])arallel  inter- 
sections with  the  two  planes  1,  which,  hi  fact,  it  does.  There  is 
the  same  evidence  that  JT  and  2T,  are  planes  corresponding  to  nntto 
and  finqq^  as  above  represented. 

6.  There  remain  the  planes  2  2  and  12.  AVe  extend  the  axis  bh' 
to  tmcc  the  distance  hS,  (to  26) ;  then  ccMinect  2A  with  e\  and  both 
with  3(/.    Tlie  plane  thus  outlined  has  the  vertical  axis  2/jr,  one 


lateral  3A,  the  otlier  !<•  ;  and  consequently  is  expressed  by  2a  :2b: 
Ic  /  and  this  is  the  plane  22. 
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The  triADgular  plane  2a2ic'  intellects  »n^f,  in  the  Une  c'  2a  ; 
aiidfio  also  does  the  plane  2a Ac/.  The  same  <»>tu'8e  of  reaeoning 
as  tlie  above,  shows  that  the  intersections  of  nn^^  or  2!  with  2ah<f 
CM*  %  must  be  parallel.  Consequently,  if  2i  corresiKinds  to  3a 
3ft<;',  it  mnst  make  parallel  intersectionB  witli  3  and  Si,  which 
it  does.  The  same  pamlleliBin  would  happen,  whatever  the  lenfrth 
of  the  axis  6,  and  the  above  reasoning  only  determinee  the  vertical 
axis.  That  the  lateral  axis  &  is,  in  this  case,  2i,  is  shown  by  a 
correspondeuce  between  aalculation  and  measnrement. 

The  plane  ig,  is  parallel  to  the  vertical  axis,  but  not  to  either  of 
the  lateral  axes.  By  doubling  bS,  extending  it  to  2d,  and  connecting 
2fi  with  cf,  we  have  the  position  of  the  plane,  it  corresponding  to 
xa  :  Sd  :  1(1.  The  intersection  of  the  plane  2a  2i  c'  with  a  vertical 
plane  passing  through  2&(^,  would  be  psj-allel  to  S^c'.and  therefore 
horizontal,  (m  a  right  prism).  Hence  the  intersection  of  25  with 
i,  if  2a  corresponds  to  2o  2b  &,  should  be  horizontal  or  parallel 
to  26<;','  and  as  it  is  thus  parallel  and  horizontal,  2A  is  correct  tor 
that  plane. 

ZoHZS. — n.  OUipie  or  Tranaveree  \Zonets. — In  f.  140,  AA'in), 
BS'{b),  CCie),  are  the  three  axes  of  a  crystal.  By  connecting 
^e  extremities  of  these  axes,  the  plane  ABC  is  formed,  which 
corresponds  to  a  ratio  of  equality  for  the  axes — that  is,  la:  lb:  Ir. 
Make  CD,  DK,  each  equal  OC ;  and  connect  A  and  B  witli 
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D  and  E.    Then  the  planes  ABC,  ABD,  ABE,  are  alike  in 
the  ratio  of  the  axes  a  and  i,  but  differ  in  the  axis  c,  they  cor- 
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responding  rcapectiTel7  to  la  :  lb  :  Ic,  la  :  lb  :  2c,  la  :1b:  So, 
CD  beingeaaal  to  iOC,  and  OEto  SOC.  So  there  may  be  any 
nninber  of  ptanee,  in  which  the  axis  c  shall  increase  nntil  it  reaches 
infinity ;  and,  in  this  last  case,  the  plane  will  be  parallel  to  the 
axis  c,  as  ABUV.  Referring  all  these  planes  to  toe  octahedron 
of  the  fignre,  the  fondamental  octahedron,  tkey  Tcplact  tAe  edge 
AB  at  different  inclinatioas,  and  all  are  alike  in  having  the  intei^ 
section  with  the  face  ABC,  parallel  to  ths  edge  AB,  or  to  the  edge 
of  the  vertical  section  throngb  the  axis  i.  Hence  flows  the 
following  law : 

L  AU  planes,  whose  interaectiona  with  an  octahedrtd  plane  are 
pardUd  to  tAe  edge  AB,  in  thai  octahedron,  hfove  the  mine  ratio  ef 
a  tab;  ar\fp<mtllel  to  the  edge  AC,  they  have  the  tame  ratio  of 
a  toe. 

It*  the  octahedron,  instead  of  being  the  fundamental  octahedron, 
is  that  expressed  by  the  ratio  ia:lb:  Ic,  which  differs  from  the 
fundamental  octahedron  in  having  the  vertical  axis  twice  as  long, 
the  ratio  still  holds ;  and  the  planes,  if  making  parallel  intersec- 
tions to  AB,  wonld  be  2a  :  1^  :  1<:,  2a:  lb:  ic,  'ia:lb:Sc,  and 
BO  on  to  2a  :  14 :  ooc,  the  last,  the  truncating  plane,  or  that  parallel 
to  axis  e.  Or  if  they  make  parallel  intcrHections  to  AV,  so  that 
the  ratio  m  to  c  is  constant,  they  may  he  2a  :  lb  :  Ic,  2a  :2b:  Ic, 
2a:fib:lc,  and  so  on  to2a:<xb:le,  in  which  the  last  is  parallel 
to  tlie  axis  b. 

Making  01^  half  of  OC,  and  connecting  A  and  B  with  F,  we  have 
the  plane  AJTB  corresponding  to  la:lb :  Jf  ;  or  makiiig  01  a 
(iiiarter  of  OC,  we  have  AIB,  corresponding  to  la  :  lb  :  Jc  /  and 
so  tilt  c  becomes  zero,  when  the  plane  is  identical  with  ^e  axial 
plane  ABA'B",  or  is  a  plane  parallel  to  it,  and  its  ratio  is  la  :  1ft  : 
Oc.  This  last  plane  is  a  lateral  plane  of  a  rectangnlor  or  square 
prism. 

There  is  thus  a  zone  of  planes  indicated,  lying  between  la  :  Ift  : 
141  OCj  on  one  side,  and  la  :  lb  :  Oc,  on  the 

otner — that  is,  hi  the  triraetric  system 
for  example,  between  a  vertical  pluie 

farallel  to  axis  b  and  its  opposite, 
n  like  manner,  there  is  imother  zone 
]>arallel  to  the  edi;o  A  C,  between  la  ; 
06  :  If,  on  one  side,  and  la  :  0£  :  Ic, 
on  tlie  oppiisitc,  nr  between  the  other 
vertical  plane  <if  a  reetangiilar  prism 
and  its  opjKisite.  And  whatever  the 
length  of  the  axes  of  the  octahedron, 
eadi  edge  may  have  its  corresponding 
zone  of  planes.  In  the  annexed  figure, 
(f.  141),  one  iif  the  zones  of  planes  is 
rc])rc«eiite(l :  it  lien  between  n,  (the 
smaller  lateral  jilano  of  a  rectangular 
pnsm),  and  its  opposite ;  it  is  the  same 
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illustrated  in  the  preceding  figure,  (f.  140),  Is  being  plane 
ABE;  15,  ABD;  1,  plane  ABC;  22,  plane  ABF;  44,plane 
ABL    li  is  the' horizontal  prism  at  the  middle  of  the  zone. 

The  fraction  mlailhx  \c^  is  avoided  by  doubling  all  the  terms, 
making  2a  :2b:  ICj  in  which  there  is  the  same  ratio  for  the  axes. 
The  plane  OCBj  (f.  140),  is  drawn  to  correspond  to  the  expres- 
sion 2a  :2b:  lo,  OG  bciiinr  equal  to  2flr,  (or  20A\  and  OH\x>  26, 
^or  20B);  and  it  is  s^u  tluit  OCIl  and  AFB  are  parallel  planes 
m  the  figure,  and  therefore  identical.  So,  in  place  oila:ib:  ic^ 
we  ma^  write  4a  :  4ft  :  Ir,  this  being  equivalent  to  la:lh:  ic^ 
thd  difi&rence  being  that,  while  h  is  tne  unit  axis  in  one,  c  is  so  in 
the  other,  and  this  difierence  is  to  be  carefully  observed.    These 

§  lanes  on  the  octaliedron,  in  f.  140,  replace  th^  angle  C^  and  have 
le  intersection  with  A  CB  parallel  to  AB.  Hence  the  above 
law  extends  not  only  to  planes  about  the  edge  AB^  with  parallel 
intersections,  but  to  all  planes  making  intersections  parallel  to  the 
edge;  and  the  same  as  to  edge  AC. 

The  expression  \a\lb:  Oe,  is  equivalent  to  ooa  :  ocft  :  Ic,  (a  re- 
sult of  dividing  each  tenn  by  0) ;  and  this  last  is  the  one  usually 
employed  for  such  vertical  planes. 

The  zone  {B)  making  intersections  parallel  to  the  edge  AB^  or 
the  hrachydta>goYud  section,  in  the  octahedron  la  :  \h:  le,  will 
hence  be,  beginning  with  ll  and  passing  to  viy  (f.  141),  1  :  1  :  oo .  . 
1:1:3..  1 : 1 :  2  .  .  1 : 1 : 1  .  .  1  : 1 :  i  .  .  1  : 1 :  i  .•.  1  : 1 : 0; 
or  the  equivalent,  1:1:qo.  .  1:1:3.  .  1:1:2.  .  1:1:1.. 
2:2:1.. 4:4:1..  co:ao:l.    The  latter  is  the  form  adopted. 

In  the  same  manner,  there  may  be  a  zone  for  any  octahedron, 
ma :  \h :  Ic:  and  the  series  (the  second  of  the  above)  becomes,  under 
this  general  expression,  m  :  1  :  oo  .  .  .  9/?- :  1  :  3  .  .  .  m:  1:2  ,  .  . 
m:l:l  ,  .  2ni :  2  : 1  . .  .  47/2. :  4  :  1  .  .  .  oo  :  go  :  1.  Any  other 
values  may  be  substituted  for  3,  2, 4. 

A  corresponding  zone,  (67),  making  parallel  intersections  with  ^6^, 
willbel:ao:l  .  .  .  1:3:1  .  .  1:2:1.  .  1:1:1  ..  2:1:2 
.  .  .4:1:4.  .  oo  :  1  :  qd  ;  or  for  any  octahedron  ma  :  Ih  :  Ic*,  it 
becomes  m:Qo:l  .  .  .m:3:l  ...m:2:l  .  .  m:l:l  .  .  2m  : 
1:2..  4^/1 :  1  :  4  -  .  00  :  1  :  00.  When  m  becomes  infinite,  the 
two  zones  form  a  single  series  of  vertical  prisms,  as  for  example, 
oo:l:oo..ao:l:3..oD:l:2..  od:1:1..  oo:2:l..oo:4:l 
.  .  GO :  00 : 1.  When  axis  h  is  infinite,  tlie  zone  B  becomes  a  verti- 
cal series  of  horizontal  planes  parallel  to  axis  h  :  and  when  axis  r 
is  infinite,  the  zone  C  becomes  a  similar  vertical  series,  parallel  to 
axis  c.  The  basal  plane  falls  into  each  of  these  series.  These  ver- 
tical zones  are  two  out  of  the  many  scries  that  may  exist  in 
crystals. 

ft.  Vertical  Zanen. — ^The planes  \ahc  and  aft c, in f.  139,  are  parts 
of  a  vertical  series  having  intersections  parallel  to  ftc,  and  varying  in 
the  vertical  axis.  This  series,  as  the  vertical  axis  diminishes,  findlv 
terminates  in  the  top  plane  Oa :  1ft  :  ley  and  as  it  increases,  enos 
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in  the  vertical  plsno  con  ;  lb  :  Ic,  or  the  vertical  pimio  t.  ThiB  is 
a  zone  of  planes,  having  the  general  expression  ma  :  Lb  :1c  ;  it 
includes  the  terminal  plane,  and  the  faces  ^,  1,  2,'«. 

The  planes  2s  and  tt  are  iu  another  zone.  Tlie  iaet  of  a  hori- 
zontal intersection  between  them  is  proved  as  already  explained, 
and  it  follows  that  all  pluaes  liaving,  in  like  manner,  the  ratio  for 
the  lateral  axee  SA  :  It-,  will  have  norizontal  intersoctions.  This 
series  is  tlie  zone  m.:2:  1,  (or  t/ui :  2b  :  le.) 

It  followB  bIho,  that  whatever  the  ratio  of  &  to  c,  all  plauea  of  like 
ratio  will  liave  horizontal  intersections,  (the  planes  of  the  axesi.* 
e  being  assnmed  to  be  horizontal),  and  conseqnently  there  ^oill  it 
fift  many  vertical  sones  as  there  may  he  vtduea  oflf.c. 

Again,  the  planes  )A  1  i,  21,  i^  (f.  139)  are  in  a  similar  zone  paral- 
lel to  axis  h,  m  which,  therefore,  2=oo ;  the  general  expression  is 
Hi- :  V  :  1,  (or  inn :  ooi :  Ic).  As  the  vertical  axis  increases,  vr,  in- 
creases, and  when  m=  a>,  the  plane  is  vertical,  mww,  nnvp,  nnqq, 
't^y^i  illustrates  tlie  series ;  the  last  corresponds  to  the  plane  4^  A 
simOar  series,  on  the  other  edge  and  solid  angle  of  the  rhombic 
prism,  would  have  the  general  expression  m  :  1  :  a>,  (or  ma : 
\h  :  'J.C.) 

Iloncti,  Hio  second  law : — 

II.  Plnnen  which  have  their  m\Uual  iniersedi&tu  honzfmtaly 
(th^p/ane  of  the  lateral  aaxs  imng  fionzoiiial),  are  i^lenii/ial  in  the 
roiio  between  their  laUral  <ixe8  ;  and  the  cotwerfe. 

A  tabnlar  view  of  these  vertical  zones  is  here  presented.  The 
0  stands  for  the  basal  plane,  in  which  each  zone  terminates  above. 
The  first  coliinm  corresponds  to  a  vertical  zone  parallel  to  axis  c  ; 
the  second,  to  other  zones  with  \b  mc  as  tlie  ratio  of  the  lateral 
axes,  in  which  n  has  a  different  value  for  each  p<iauble  zone ;  the 
third,  for  the  fnndainental  series,  in  which  tlie  ratio  of  tlie  lateral 
axes  is  lb  :  Ic ,'  the  fonrtli,  for  other  zones  having  the  ratio  of  the 
lateral  axes  nh  :  In  ;  the  fifth,  for  the  zone  parallel  to  axis  h.  We 
have  used  t  tor  any  fraction  less  than  a  unit,  tn  and  n  for  nnmhcra 
greater  than  a  unit. 
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Ej-'pri-noioHii  for  j^t-nien  in  the  different  CryxtfiUoffraphie  A^ 
//'wiM.—Tlic  several  systems  of  crystallization,  since  they  differ  in 
their  axes,  require  each  some  peculiarity  in  the  expressions  used 
for  their  planes. 

Ill  the  Mmimnetric  system,  as  the  axee  are  all  equal,  there  is 
cori-ectly  no  vertical  axis,  and  a=b=c.    Either  of  the  faces  of  a 
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cnhc  is  hence  cxj)res!ieti  by  '-c :  1  :  x ;  tlio  truncatirm  nf  lui  edge 
(face  iif  a  (iodcealicdron)  uy  x  :  1  ;  I  ;  the  tniiicatioii  of  an  anyle 
(fttco  of  an  octiUicdmii)  liy  I  ;  1  :  1 ;  and  /»  :  1  :  1;  m  :  m  :  1,  m  :  i> 
:  1,  for  otlier  planes. 

In  tJi8  Dimeti'ic  srstuni,  tlie  veiUml  is  a  vju-ying  tLxia;  Imt  h=(: 
Tlie  vertical  feces  ot  the  prism  (f.  2)  will  lie  exjiresawl  by  the  aaine 
aymbol  as  the  faces  of  tlie  cube,  x  :  1  :  x ;  the  iirst  tenn  being 
cbnifidercd  here  and  elsewluti'e as  referring  to  tlie  axis  n.  Tlie  ter- 
minal plane  is  more  convenioTitly  consideml  as  ha\'ini;;  the  vortical 
axis  reduced  to  zcm.  (0),  as  alnivc  illustrated.  A  priani  diugonal 
with  the  i>ri8Hi  jmt  iilhuled  ti>  {<.»■  that  tnuicatin^  itn  edges,  f.  77) 
will  have  the  ratio  -y. :  1  : 1.  I'kncs  piindlel  to  oither  axis  A  or  c, 
(on  the  basal  cdgcs,as  in  f.  sy),  will  Imve  alikf  llie  gtriiwul  e.\in-es- 
9ion,»/i  :  3--  :  1. 

In  the  7/7//(WW<'a)-stciii.tho  latend  axes  differ  trimi  om-  another. 
OS  well  as  fiiHii  the  vertical.  Jlonce  one  vcrli«al  IJK-e  I'l'  the  ruct- 
angnlar  prism  (f.  3)  lias  the  cxjireHsion  x  :  1ft  :  y-c,  ami  tho  other 
-■r.'.T'h:  Ic.  Tliis  cxprefwiiin  is  niadu  more  eoniise  by  n«in;^  in 
jdace  of  the  lettei-s,  tiic  mark  ■■  tiir  the  loiigw  lateral  uxl.<,  luid  - 
tor  the  shorter.  Tims,  considering^  slmiter  tliiin  i;  the  expiX'-sMion 
'f.'.Xh ',•/.<:  becomes  v,:T;«^;  and  7. :  j.h:  \v,  liceonies  «  :  «  : 
],' which  last  means  aiinplvthat  the  plane  is  parallel  to  the  shorter 
lateral  axis,  this  being  •injimU:  (a-).  So  in  all  ntlicr  cases,  the  gen- 
eral tormula  »«fl  :■»/* :  ■«■,  bccimes  in  :  «  :  r,  signifying  tJiat  the 
plane  has  for  its  parameters, }»  times  the  vertical  ax^s.  n  times  the 
slmrter  lateral,  and  t  times  the  longer  lateral,  whatever  in  any  case 
may  be  the  values  <if  )«,  x.  /.  Tlie  lalenil  planes  of  the  rhonibic 
prism  have  the  ratio  y.  :  1  :  I . 

In  the  Moiiw/inif-  s\'stcm,  one  of  the  lateral  axea  is  in<-lincd  l« 
the  vertical,  and  the  other  not.  Tlie  ex|irewioii  ma  :  nh  :  it,  in 
this  system,  is  abhreviiitedbynstng  an  accent  tor  the  inclined  axis : 
thus  the  ratio  liccomes  vi :»:;-.  In  tlie  prism,  f.  5,  the  right 
hand  lateral  ])lane  has  the  uxprcvion  a  :v,  :l\  and  the  fivint 
plane,  the  expression  -n:  ]  :  x  :  while  the  planes  on  the  edges,  or 
the  lateral  plane  of  (i,  have  the  ratio  x  :  1  :  1,  the  sjiine  as  lor  the 
right  rhombic  prism.  Again,  the  planes  on  the  angles  of  1".  114,  as 
tliey  are  parallel  to  the  clinodiagonal,  come  under  the  general  ex- 
pression m  I'/iil.  Owing  til  the  inclination  «jf  the  vertical  axis, 
the  planes  in  front,  above  the  piano  of  the  axes  li/i,  CV.  differ 
from  those  below ;  and  the  Iwo  ai-c  distinguished  by  the  signs  for 
pins  and  minus,  as  in  f.  \\%  W'H. 

The  TrirHnie  and  Ilrmt</oti<i/  .systems  will  be  the  subject  of 
remarks  on  a  following  p&jge. 

Sjfgteiii  of  Jfbtatimi.—Tne  ratios  above  given  arc  hiconveniently 
long'for  use  in  tlie  descriptions  of  crj-stals,  and  liave  been  abb^o^^- 
ftted  by  Naumonn.  In  all  cases,  one  of  the  last  two  terms  intliese 
ratios  may  be  a  unit.  Thtu  the  ratio  6  ;  3  :  2  is  equal  to  3  :  | :  1. 
We  may  therefore  indicate  the  ratio  of  i  to  c^  bv  simply  a  amgle 
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figure.  Tliiis,  f ,  iu  this  case,  is  as  explicit  as  f  :  1,  when  we  wish 
only  the  general  expression.  Hence,  3  :  f  would  express  accu- 
rately the  plane.  Naumann  writes  the  3  (or  number  referring  to 
the  vertical  axis)  before  a  P,  and  the  other  figure  after,  thus,  3^ ; 
so  also  ooPoo ;  ooP,  (for  cx>Pl,  the  unit  being  implied) ;  3P,  (for  8Pl, 
as  in  the  last) ;  and  generally  7ThPn^  for  any  plane.  In  the  mono- 
meti*ic  system,  the  letter  O^  (initial  of  Octahedron),  is  adopted  in 
place  of  P.  Tlie  letter  lias  no  special  meaning,  and  the  expression 
IS  as  explicit  and  more  concise,  when  written  without  it,  thus,  3-|, 
istead  of  3Pf ;  3  instead  of  37^;  oo-qo,  instead  of  oopoo;  m-n^ 
instead  of  rthPn,  In  some  cases,  however,  the  use  of  the  letter  is 
convenient,  and  especially  for  heraihedral  crystals. 

In  the  Triin^ti^  system,  the  expressions  become  go  :  cb,  corres- 
ponding to  oo  :  00  :  1 ;  3-2,  corresponding  to  3  :  a  :  1 ;  ^/'-n  for  m  : 
1  :  n,  or  wi-n,  for  m  :  n  :  1.  Naimiaun  writes  mpn^  or  vipn.  It 
is  preferable  to  plaee  tlie  long  or  shoil;  mark  over  the  figure  refer- 
ring to  the  longer  or  shorter,  respectively,  of  the  lateral  axes,  as 
mPn,  or  viP7i. 

In  the  MonocUnie  system,  m  :\  :  n  becomes  w-7i,  (or  mPn)} 
and  m  :  n  :  1,  becomes  m-niinPu^, 

Tlie  syml)ol  for  a  plane  is  used  for  the  whole  form  whicli  the 
planes  of  a  kind  constitute.  Tims  the  general  symbol  for  a  plane 
of  the  regular  octahedron  (O  or  1)  is  used  to  designate  the  octahe- 
dron; the  general  symbol  of  a  face  of  the  cube,  (ooOoo,  or  oo-oo), 
indicates  the  cube  as  a  whole. 

The  Zone^  alluded  to  on  a  preceding  page,  are  well  exliibited 
tlirough  these  symbols.  Tlius,  if  we  write  I  for  any  number  less 
than  a  unit,  and  m.  and  n  for  any  numbei's  greater,  the  serite  in 
the  dimetric  and  trimetric  systems  will  be  as  follows : 

Trimciric  Syttem, 


Dimetric  8y»tem, 
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In  the  table  for  the  dwutno  system,  the  column  1  is  a  series  of 

11  1.11  •  ;..fk     I'll? J.    ^^* ^^ 


isponding  S-suled  jirisnis 
agonal  to  those  of  column  1,  and  ending  in  the  diagonal  prism. 
The  basal  ]ilane  o  is  the  upi)or  termination  of  each  series  or  zone. 
The  table  includes  an  eighth  t)f  an  u])per  half  of  the  cr)'stal,  the 
same  planes  occurring  in  each  i>f  the  eight  sections. 
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In  the  table  for  the  trimetric  syBtem,  column  1  is  the  zone  par- 
allel to  the  macrodiagonal,  consisting  of  macrodomes,  and  enaing 
below  in  the  vertical  plane ;  3,  the  mndaniental  zone ;  5,  the  bra- 
chjdiagonal  zone ;  2  and  4,  zones,  m^/t,  either  side  of  the  fundamental 
zon&  l3ie  table  includes  a  fourth  of  an  upper  half  of  a  ciystal, 
the  same  being  repeated  in  each  fourih  around. 

The  monoclinic  system  is  similarly  presented  in  the  following 
table: 
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Column  1  is  the  orthodiagonal  zone,  or  series  parallel  to  the  or- 
thodiagonal ;  3,  the  fundamental  scries  of  octaJfedronn,  the  ratio  of 
the  lateral  axes  being  lb  :  ICy  and  contaiiung  also  tlie  fundamental 
rhombic  prism;  5,  the  clinodiagonal  series ;  2  and  4,  zones  between 
the  fundamental  zone  and  the  orthodiagonal  series  on  one  side,  and 
the  dinodiagonal  on  the  otlier,  eacli  having  its  rhombic  prism.  The 
middle  honzonal  line  of  planes,  oo-co,  od-t?,  c/j,  &c.,  is  a  scries  of 
vertical  prisms ;  the  plaues  above  it  are  +,  those  below  are  — ,  ex- 
cepting in  the  5th  column,  in  which  those  above  and  below  are 
aliKe  as  they  are  clinodomcs,  (sec  j>ago  43).  The  table  comprises 
a  fourth  of  die  crystal,  including  tne  parts  below  as  well  as  those 
above  the  middle  section. 

The  various  secondary  planes  of  crj'Btals  often  have  a  general  re- 
lation among  themselves,  which  is  worthy  of  more  study  than  it 
has  yet  received.  Under  Humite,  figures  are  given,  (taken,  with  a 
change  in  the  notation,  from  a  paper  by  M.  Scacchi),  which  show  a 
remarkable  arithmetical  progression  in  tlie  series  of  planes.  Tlius 
in  one  zone,  there  are  the  octahedral  planes  ysj  h  h  hii  ^^^ 
another  figure,  the  planes  ^,  |,  f ,  f ;  in  a  third,  the  series,  ^,  y^j, 
yxj  ij  T9  hh  i'y  ft^^  other  examples  of  similar  character  are  seen 
m  the  same  figures.  It  is  evident  that  the  planes  of  each  type  be- 
long together  in  one  system  and  have  a  mutual  dependence. 

In  other  species  similar  series  may  be  observed,  although  they 
have  not  hitherto  been  as  clearly  made  out    Among  the  concur- 
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rout  crystals  of  the  same  locality,  many  difierent  tbmis  often  occur, 
which  are  due  to  a  simplili cation  merely  of  a  specific  type,  by  a 
dropping  of  one  and  another  ])lane ;  anci  such  forma,  however  va- 
rioiiB,  constitute  tlierefore  hut  one  system.  At  other  localities  there 
is  often  a  very  different  series  of  planes,  many  of  which  are  pe- 
culiar to  the  place,  or  occur  only  in  the  combination  there  ob* 
served.  Tlie  mutual  dependence  of  the  i)lanes  is  such  that  they 
essentially  belong  together  as  much  iw  the  different  parts  of  a  curve 
of  a  ^ven  equation.  It  is  customary  to  niention  the  known  com- 
binations of  forms  of  a  species,  enumerating  even  those  which  are 
mere  simplifications  of  a  given  tyi)e,  and  giving  the  whole  equal 
unportance.  Tlie  distinction  of  die  various  forms  of  each  species 
into  separate  types  of  depeiulent  series  remains  to  he  studied  out. 

Tlie  fact  that  the  axes  of  crystals  have  specific  dimensions,  is  at 
the  basis  of  the  relation  by  multiples  upon  which  the  arrangement 
of  the  planes  depends.  In  the  monometric  S3%stem,  as  the  axes  arc 
equal,  the  positions  of  the  planes  are  iiuleiiendent  of  any  given 
length.  Tlius,  if  we  find  a  plane  on  an  cdee  of  a  cube  inclined  to 
its  face  at  an  angle  of  158°  26',  as  Rb  on  oa^  (f.  142),  the  ratio  of 

PO  to  I^a  (equivalent  to  the  ratio  of  the  axes 
of  the  ])lano  ah)  will  be  found  to  be  1  :  2,  in- 
dicating that  the  plane  has  the  ratio  1  :  2 :  cc. 
In  the  triangle  /V;^^  the  angle  i*«A=153°  26' 
— jM)o=(;3o  2iV ;  and  then  the  ratio  /"«  (=1) 
:  /V;::/?:tan68°26'=l  :  2. 

Eiit  in  the  dimetric  and  other  systems,  the 
inclinations  of  the  planes  afford  the  ratios  not 
simply  of ///  :  ^i,  as  in  tlie  monometric  system, 
but  of  ;//^r :  7f/;,  (or  ma  :  w,  making  ft=l),  etc., 
the  lengths  of  one  or  more  of  the  axes  being 
included  in  the  ratio.     In  deciding  upon  the 

Shines  to  be  considered  tlu»se  of  the  fundamental  series,  in  a 
imetric  or  trimetric  crystal,  and  particularly  upon  the  plane 
tliat  vnW  give  the  Icngtli  of  the  fundamental  vertical  axis,  or 
of  the  lateral  axes,  we  may  be,  at  times,  guided  bv  an  octiJie- 
flral  cleiivage,  in  which  case  tlie  cleavage  plane  will  be  the  face 
1:1: 1, — or  1 : 1 :  x>.  In  thetrimeti'ic  system,  there  is  often  a  ver- 
tical cleavage,  parallel  to  the  faces  of  a  rhombic  prism,  which 
rhombic  prism  w«mld  be  therefore  the  fundamental  prism  5f :  1 : 1 ; 
and  when  that  is  the  ca.se,  the  angle  of  the  prism  indicates  at 
once  the  ratio  of  the  lateral  axes.  If  this  angle,  for  example,  is 
1(K)°,  we  have  this  angle  of  a  rhomb  to  detennine  the  ratio  of 
the  diagonals,  (the  lateral  axes) ;  the  diagonals  divide  tlie  rhomb 
into  fom*  right  angled  triangles,  each  having  angles  of  50°  and  40°; 
juid  hence  tlie  ratio  b{=l) :  o::Ii: tan  50°,  which  gives  the  value 

of  0, 

In  the  majority  of  cases,  for  one  or  more  of  the  axes,  some  plane 
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nniBt  be  oiimirically  assmned  to  be  that  ba^cd  on  the  ratio  of 
unity ;  and  in  deciding  upon  wliicli,  we  may  be  guided  often  by 
tinding  some  plane  more  frequent  than  others  in  occurrence ;  or  by 
detectmg  analogies  witli  some  other  species;  or  by  the  desirable- 
ness of  liaving  such  a  plane  as  will  give  the  most  simple  expres- 
sions for  the  ratios  of  tiie  other  planes,  an  arbitrary  criterion  often 
convenient,  rather  tlian  correct.  We  arrive  in  any  case,  at  a  ratio 
for  the  axes,  upon  which  tlie  whole  stnictiu'eof  tlie  crystal  is  based. 
If,  for  example,  we  obtain  as  tlie  axial  ratios  of  a :  J,  for  a  series  of 
planes,  2*4  : 1, 1-2  :  1,  0-6  :  1,  it  matters  little  which  plane  is  as- 
sumed as  ftmdamental.  If  the  iii-st,  tlien  ^=2-4,  i=l  ;  and  then 
the  planes  will  be  in  order,  1 : 1 :  oo,  ^ :  1 :  qo,  J :  1 :  oo.  But  if  we  take 
the  second  as  the  fimdamental  one,  (as  would  probably  be  done), 
then  rt=l-2,  J=l,  and  the  ratios  for  the  planes  will  be  2  :  1  :  oo, 
1  :  1  :  00,  ^  :  1  :  00.  Both  indicate  the  same  general  relation 
among  the  planes.  The  calculation  of  the  axes  in  such  a  case,  by 
plane  trigonometry,  would  be  similar  to  that  above.  The  inclina- 
tion of  the  plane  on  the  base  of  a  crystal,  subtracted  from  180°,  (or 
diminished  by  90°),  gives  the  angles  of  the  triangle  Pha^  and  then 
working  the  triangle  by  the  equation,  P«  (=1)  :  7^ft::  /?  :  tan  Pab^ 
we  have,  as  the  result,  a  ratio  like  one  of  the  above.  Pursuing  the 
same  with  another  plane  as  a  r,  another  ratio  w^ill  be  obtamed, 
which  Ls  some  multiple  .of  the  first. 

In  the  trimetric  and  triclinic  systems  either  of  the  three  axes  may 
be  called  tlie  vertuxi/j  and  authors  are  not  all  ajjreed  on  this  point 
with  regard  to  particular  minerals.  So  also  in  the  iiKinoclinic  sys- 
tem, where  there  is  no  cleavage  to  determine  the])lane  0/^,  or  that 
of  the  lateral  axes,  this  plane  must  be  assumed  from  analogy  or  ar- 
bitrarily as  the  case  may  be.  Still,  in  comparing  the  angles  of 
different  species,  it  is  necessary  to  ascertain,  by  some  facts  or  anal(»- 
gies,  which  are  actually  the  h/>m(iloyom  axes,  as  only  such  are  pi\)]>- 
erly  related. 

It  is  convenient  to  remember  that  when  Jil^Q  is  a  right  angle, 
the  sum  of  the  angles  Rca^  Qa<'^  is  270° ;  or  whatever  the  angle, 
RPQ,Iica+Qa4}=^im''+RPQ.  UliPQis  100^,  then  /I'ra+Qac 
=280°.  Another  elementary  fact  in  geometry  of  frequent  use  in 
crystallography  is,  that  tlie  sum  of  the  two  angles  tPa  and  ctiP  oJ* 
the  triangle  cPa,  equals  the  external  angle  lica.  So  that  lira 
being  known,  Pac  is  found  by  subtracting  aPcy  the  angle  of  the 
edge,  from  Jiea. 

Plane  and  spherical  trigonometry  may  be  used  also  for  deter- 
mining the  axes  from  any  given  planes,  and  for  ascertaining  the 
angles  from  the  axes.  But  the  calculations  by  means  of  ecpiations 
derived  trom  analytical  gccmietry  are  the  most  complete,  and  nnwt 
general  in  their  application ;  ancl  Uj  these  we  now  proceed,  i)re- 
senting  more  in  aetail  many  points  barely  glanced  at  in  tlie  pre- 
cec&ig  pages. 
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L  OETHOMETRIC  SYSTEMS  * 

L   GENEBAL  FORMULAS. 

1.  IndmoitUms  hetw€<!n  pUtiies  o^ 

1.  Tho  parameters  of  any  plane  liave  been  stated  to  be  an  ex- 

¥ression  of  the  position  of  tins  plane  with  reference  to  tiie  axes. 
hiis,  in  £  40,  the  parameters  of  a  plane  J.jS6^,  bi^AO^  BO^ 
CO^  or  aihx  c*,  AA'^  BB%  CO  bemg  three  rectangular  axes, 
each  bisected  at  0.  The  plane  ABO  is  similar  in  its  parameters, 
except  that  the  axis  6^0  is  on  the  opposite  side  of  O,  Hence  the 
ratio  is  a  :  6 :  — c. 
For  a  like  reason,  the  parameters  of  AOB'  are  a  : 

"  AB'G    "     a:—b:     c. 

"  A'BO    ''—a:     h:     c 

"  A'BO    "—a:     b 

A* OB'  "— ^:— * 

"  A'B'C    "-^:— A:     c. 

In  the  employment  of  ^neral  formulas,  and  snbstitntinff  the 

values  of  tho  parameters  in  the  equations,  the  sicns  shoiud  be 

carefully  regarded.    In  most  cases  that  come  up  for  calculation, 

the  planes  are  in  the  same  octant  and  are  then  of  the  same  signs. 

2.  Representing  the  parameters  of  any  plane  by  a  :  6  :  c,  and 
also  of  any  other  plane  by  a*  \V  \  dj  and  placing  Ir  for  the  supple- 
ment of  their  mutual  inclination, 

In  using  this  equation,  the  actual  values  of  the  parameters  are 
to  be  substituted  for  the  letters.  For  the  planes  mr^,  wf-n^  in  the 
same  octant,  in  which  the  parameters  would  be  ma  ;  &  ;  nc^  and 

r/uz,  J,  no  are  substituted  severally  for  a,  6,  c 
m%l,n'c  "  "         "  a',l',d. 

2.  EqtutbwnB  for  dcternvmmg  the  Paocameters  of  pUmea  by  their 

intersections. 

3.  When  in  a  zone  of  planes,  a  plane  m'':n"  :  r"  makes  parallel 
intersections.between  two  planes  m'  :n'  ir^  and  m:n:r^  the  re- 
lation of  m,  ?i,  r,  for  either  one  of  these  planes  may  be  ascertained, 
if  their  values  for  the  other  two  planes  are  known,  by  means  of  the 
equation 

-L.H-.J_+J_=J_+-i-+-L. 

*  The  following  pages  are  a  condensed  abstract  from  Nanmann's  very  elabonito 
treatise  on  Crystallography. 
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In  using  the  equation,  the  valnes  of  m  and  n^  (or  m,  n,  r),  in  two 
of  the  planes,  are  to  be  snbstitnted  for  the  letters,  (not  neglecting 
to  note  the  signs  as  above  explained,  when  the  planes  belong  to 
different  octants),  and  the  equation  then  reduced.  If  r,  r',  r'',  each 
equals  1,  the  equation  becomes  for  the  planes  m-w-,  m"-7j.",  w/^': — 


nm'  *  nm"    m'n"    mn"    nm'    m"n'' 

This  equation  is  simplified  for  other  forms  in  the  following  ta- 
ble :  the  plane  of  which  the  relation  for  wf*  and  n"  is  required,  is 
8iq>po0ed  to  make  pandlel  inters^tions  between  a  plane  mentioned 
on  the  margin  of  the  table  and  another  over  the  column  of  formulas. 
For  the  first  of  the  equations,  the  simplification  consists  in  substi- 
tuting m'  for  ^e  n/  m  the  general  equation,  since  mZ-m/  is  sub- 
stituted for  m'-n' ;  in  the  third,  1  is  substituted  for  ti/ ;  in  the 
fourth  OD  for  n',  and  so  on,  the  equation  being  reduced  after  the 
substitution.  Several  of  these  equations  are  Reducible  from  the 
explanations  on  pa^  58  to  56. 

when  00  enters  mto  the  equation,  on  reducing  it,  all  the  terms 
not  containing  od  as  a  coe£Scient  are  expunged,  a  result  that  follows 
necessarily,  m)m  dividing  ihe  whole  equation  by  infinitjr ;  and  if 
od'  occurs,  all  but  the  terms  containing  oo'  are  for  a  like  reason 
dropped. 

a.  Form  mrn. 


i',  (n'sriw')  1.  m''(iM — m')  «+«'' (m' — n)m — m"n"  (m— n)=0. 

■i'.2,  (t»'=2)  2.  m"n"  {m'n^2m)  +2w"  (?«—♦«')  n-i-n''  (2— n)  »iw'=0. 

«',  (n'—  1 )  8.  m' V  (m'«— m)+i»"  (m— wi')  «4-«"  («  — ^ )  »»»«'=0. 

«'-  00  4.  m"  (m— m')  n-fft"  (w'— w")  iii=0. 

OD-*',  (m'=  oo)  6.  m"  (n''-^n')  n+f»"  (n'— ti)  m=0. 

0D.2  6.  wi"  (2— n")  n— «"  (2— n)  »»=0. 

00  7.  m"  (n"— 1)  «— fi"  (n— 1)  m=0. 

1  8.  m"  (m— 1)  «— fi"  (n^l)  «*— wi"«"  (m— ti)  =0. 


OB- 00  9. 


0  (bMftl  plane)      10.  n": 

6.  ?Wrm,  in  which  n=m. 


mf,{n'=:\)  1.  m'^n"  (m'— 1)  -fm"  (m— w')  — ti"  (m— 1)  fn'=0. 

•ir-oi  2.  m"  (jw— wiO  m-fw"  («•'— m")  »ii=0. 

^-11',  (m'=  00 )  8.  m"  (n"— n')  +»"  («'— m)  =0. 

CD  4.  m"  (n''— 1>—h"  (iw— 1)  =0. 

1  6.  Tn''=^n^',  !»"<»»• 

OB- 00  6.  m*'=sn^\  iii">m. 

c.  m-2,  in  which  w=2. 

«'  1.  m'V  (m— 2m0  -t-2m"  (»»'— m)  +  fi>ii'M"=0. 

«'.  OB  2.  2m"  (fw— mO  +n"  (i»'— w")  m=0. 

oMi'  8.  2m"' (n"— «')  — »»"  i2— «')*»=0- 

OB  4.  n"  {2m"--m)— 2m"=0. 


CBTSTALLOOBAPm*. 


»n,  in  ffhicli  w=l. 


1.  m"  (m — m'} +»"(m'— »N")»i=al. 

2.  to"  («"— b')  +«"  (»'— 1)  »i=ft 
S.  im"— H"  (m"+m)=0. 


«.  m-ao,  in  which  m^qo. 


C^'- 


y.    -JM),  in  whicli  »n=  co. 
1.^"  {„"_„) +„"(«-i)=(i. 

g.  ~j— '  (in  tlic  Monometric  System.) 

w"fi"{)ii'B+»nn') — ni"  (w+m')  «n'+""  («' — »)niDi=0. 
»)"«"  (M'H-f-m)  — 1""  (m+m')  h — n"  (n — I)  jnin'sia 

m"«"  («■+«)  -m"  (m+1)  N-n"  (»-!>  ».=0. 
(w?-7») 

A. -Y-. 

2«"„"_«"  {m+m'H-n"  (m'-m)=0. 
2m">i"—m"  (>M+1)  — H"  {t»— I)  =*)■ 


3.  Oeneral  relation  of  Planes  of  Orthometric  fanmst^  in  the  tutnu 
vertical  zone. 

4,  Tlie  angles  between  the  planes  of  any  vertical  zone,  (in-n,7ti  or 
mrCK.),  and  me  basal  plane  (0)  of  the  type-priBm  being  given,  rali- 
tract  each  from  180° ;  tlien  tlie  tangents  of  the  resnitant  angles 
will  vary  as  the  values  of  m  in  the  zone.  Tliat  is,  calling  this  an- 
gle for  ?n-n,  /,  anf]  for  M'-n  in  the  same  zone,  /,  then — 

Tan  /:  tan  J^=m  :  m' ;  orif  jn=l,  tan  I'=n\'  tan  /. 

The  law  holds  for  the  hexagonnl  si/stem,  as  well  as  tlie  mono- 
metric,  dimetric,  and  trimetric. 

Either  face  of  the  type-priBm  in  tlie  rectangular  syBtemB,  maybe 
taken  as  the  basal ;  ana  the  planes  of  the  zones  which  in  this  new 
position  become  vertical,  (or  their  intersections  hori7X)ntal),  have 
easentiBlly  the  same  relation.  In  this  case,  the  angle  /  is  tlie  in- 
clination on  the  aasamed  base,  and  m  is  the  coefficient  of  the  axis 
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at  riglit  angles  to  this  base,  which  axis  becomes  for  tlie  time  the 
vertical. 


n.  MONOMETRIC  SYSTEM. 


1.  JnelhiutionH  hctweefi\  planen  of  difftrevt  foi^m^.* 

5.    In  the  monometric  system,   since   tlie    axes  are  equal, 
{^aT-.hT=c=\y  the  vahies  of  ???,  w,  in  equations,  stand  for  the  axes. 

m-n  is  a  preneral  exj>rossion  for  hololiedral  planes  or  forms  ;    — ^- 

for  inclined  hemihedrons,   (as  in   f.    53  to  00),  l^^  for  parallel 

hemihedrons,  (as  f.  07  to  75^. 
C.  Tlie  general  equation  lor  the  mutual  inclination  of  two  planes 


//?-w,  w'-??',  is 


/i^„  ^j_      _  _//»/i;  (>m'-f  iH-/*,i' 

7.  Tlie  foUowin*^  table  contains  this  equation  simj)lified  for  )>ar- 
ticnlar  cases :  • 

M^Vm*~{i^-y[)^u^,  and  (next  page)  J/'==-v^»»'« (tr'^-joY-K^ 


iH-h 


I        'X>X> 


niH 


<xi-n' 


m*-m' 


ac->/ 


M 


it 


/W  («-|-^)  H"" 


V^.'+l 


^f  V  'i 


w+l 


v/3v/(»*»4-l) 


/w(w»'+l) 


,vii'-\-\ 


iH  (frt'«+l)  -|-« 
3/V(/w"+2) 


'^(w'+l)  (^'•+1) 


Tlie  angle  between  w-ii  and  cc-^i'  is  obtained  hy  means  of  the 
cfjuation  opposite  w-?/ and  under  oo-yj'y  andby  making  7?'= 1,  this 
becomes  the  expression  for  rn-n  on  oc,  or  the  face  of  the  dodecahe- 
dron. 

From  this  table,  the  inclinations  of  any  form  on  a  face  of  the 
ciil>e,  octaliedron,  or  dodecahedron,  may  t)e  calculated. 

8.  For  inelmed  hemihedrons^  when  tne  planes  are  both  plitsi  or 
l>oth  minuM^  the  fonnula  is  the  same  as  for  holohedral  forms ;  but 
when  one  is  plus  and  the  other  minus,  the  formula  becomes  for 

2 


on  — 


(iw'-tt') 


Co^;    Q 


turn'  (7**i'-|-l)  — »«/'' 


V,„«(„»_|.i)  +„«     V/„,/«  (7,'^+l)  ^^ 


*  Besides  tho  loflrarithm?  usually  given  in  publishod  tables,  the  following  are 
reqiiir«<l  in  using  the  formulas  >3cyond.  Log.  V^=:0*288560C ;  log.  VI ^=9 -7614894  : 
\ott.  V2:=01W)5150:  log.  Vi=9-8494850. 
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and  for  ^^^on — yor  a  tetraliedal  face, 


CmQ 


m  (n+l)  — « 


MVfi 

9.  In  paraU'd  hemihedrm^^  for  planes  of  like  signs,  tlie  formula 
is  the  same  as  for  hololiedral  forms ;  for  analogous  planes  of  unlike 

signs,   E!!!:!^!  on  —  t!?!!^ 

Cos  Q= SrV^^^ 

For  ^^ on  —l^:^]  Cos  Q=—  'll^±ll 

For  t^  on  _[f^]  Cos  (>  =  — ^ 

2.  InclinMi(yn^  hetween  jiJane^  of  tlie  samefann, 

10.  For  ?n-?i,  using  the  letters  A  B  Cior  the  edges  on  which  they 
are  placed  in  figure  51,  and  iVfor  wV+7w.'+7?*, 

Cos  A=  —  '!^(^±^  Cos  if  ==_*»' W)  -n' 

A^  A 

For  »'«,  (f.  34),      Cos  J=— ;j»^--         Cos  (7=  —  ^^^ 


Tail  i6' 


i 

For  m-^n,  (f  39),       Cos   B^ —^        Cos  C-  -  '^^ 

Tan  J5=v/r/»«+i 

¥m«-hl         —  -    --  "2wi^l 

Tan  \B=mv^ 


Forfw,(f  49),  Cos   A^  —  p^]^^       Gm  B^ 


11.  In  inclined  heinihednH/iis^  as  ^^!i!L\  f.  65,,^'  and  C*,  are  de- 
determined  by  the  same  formulas  as  above. 

Cos  5'=-"-!^^-?) 

N 

12.  In  pa/raUel  hemih^drms^  as  t^^3,  f.  74,  if''  is  determined 
by  the  same  formula  as  above. 

Cos  A"=  _-^A^)±^'        Cos  0'=  -*:!!L(!!!+''±i> 

A  N 
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For  00-/J,  as  in  figure  69, 


Co8^"=— '-^  Cos  C"= 


3.  Detenni7iatio7i  of  \\\  and  ii  hy  inspection. 

13.  The.  following  table  gives  data  for  detennining  the  parame- 
ters of  planes  in  monometric  crystals  by  iaspection.  The  first  line 
would  read,  if  written  out  in  full,  vv-n  has  edge  A  truncated  by 

//i'-//i'when  //i'=  ^  and  if  /Ai-ri=4-2,  then  7/^'=?^^  =  1^=  1 

and  tn''Hi\  therefore,  eimals  J-J.     Tlie  same  explanation  answers 
for  tlie  rest  of  the  table.* 

tinn 


m-n,   (C  61).   1.  Edge  A  truncated  by  m'-m\  wh<»n  m 


m-^-n 


b.    »i-m 


2.  Edge  C  truncated  by  m',  //i'=i=--i- ' — : 

3.  Edge  B  truncated  by  oo-u',  »r=n, 

m 

4.  Solid  angle  a  truncated  by  rhombic  plane  oc,  (f.  62),  «= 

2m 
6.  Solid  anizle  b  truncated  bv  1,  w=~.  . 

,  (f.  39).  S-A.  a  repl.  by  4  i»l.,  IE.  pnraUel  to  ftyimnetri-     ._,    "*'n 
cal  diagonal  of  mce,  *        //I'-f-u' 


/rt+l 
1/1'=—- 
2 


2.  Edge  C  truncated  by  m\ 

3.  S-A.  a  repl.  by  2  pi.  wt',  inch  on  ••dgc  C,  1-E.  par.  to 

edge  B  of  m-wt,  m'=/n 

4.  Edge  B  truncated  by  oc-n'  u'=wi 
6.  S-A.  a  repl.  by  2  pi.  oc  w',  iucl.  on  edge  B;  1-E.  of 

opposite  pi.  with  the  8anie  face  of  m-m  parallel, 

(f.  46),  n'=^m 

6.  S-A-  c  repl.  by  4  j>l.  oc-u',  incl.  on  B;  1-K  par.  to  C,     ;i'=m-f-l 

7.  S.A.  a  truncated  by-  oo ;  I-E.  of  opposite  pi.  with 

same  face  of  m-m  parallel ;  i,  43,  44,  planes  I,  m=2 

c  i«.'(f.  49).   1.  S-A.  €  repl.  by  8  pi.  m'-n';  1-E.  of  2  pi.  inel.     .^^^*^'+}) 
on  same  face  of  m  parallel,  71' 

2.  S- A.  c  repl.  by  4  pi.  m'-w'  incl.  on  edge  A ;  1-E.  of 

two  pL  with  same  face  of  m  parallel,  m'=2»/i — 1 

2m 

8.  Edge  A  truncated  by  m'-m\  "*'^^"~Xi 

4.*  S-A.  c  repl.  by  4  rbc.  pi.  m'-m*,  incL  on  A  of  ?/i,  m'=^tn 


6.  S-A.  c  repl.  by  4  rbc.  pi.  <»-»'  incl.  on  B,  n'= 


m 
m^\ 


*  The  following  abbreviations  are  used  in  this  and  similar  tables:  Tmnc.  trun- 
cated ;  Kepi.,  replaced;  i?e».,  beveled;  A.,  angle;  S-A.,  solid  angle;  ii'.,^dge; 
I'JS.,  edge  of  intersection  of  two  planes ;  Par.,  parallel ;  PL,  planes ;  Inc.,  inclined ; 
i^^.,  rhoiqlbic;  Tlrm.,  terminal. 
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«.  3-A  e  repl.  by  i  \A.  x-n'  iml.  on  B;  IE.  with  o 

biw  of  M  par.  to  «dge  A, 
1.  Edge  B  truncated  by  «. 
.   (t  88,  84).  1,  S-A.  4  repl.  by  6  pL  i«'-n';  IE.  of  pi 

in«l.  on  Moje  face  of  »-n  jwralle), 
i.  Edffe  A  truncated  by  in'-in',  inel.  On  edge  A, 
8.  3-£  b  repL  by  3  rbc.  pL  in'-ui'.  ini:].  on  edgei^  A, 

(t  14).  I.  Edgw  bevelled  by  »'-»'. 

a.  Edge  truncated  by  w'-m'.  (£  4a), 

8.  ObtOM  S-A.  repL  by  8  pL  m'.  incL  on  faue»  of  cb. 

(I  II).  I.  S-A.  repl.  by  8  pUnee  w'-h'. 

5.  S-A.  rapL  by  «  pL  ■>'-»',  incL  ua  faces  uf  t,  (f.  II). 

6.  (f  y.   1.  8-A.  repl.  bv  «  pi.  m'-n',  (f  60). 
1  S-A.  repJ.  by  3  pl."m'-m'.  iniL  on  0,(f.»n 
8.  a-A.  repl.  by  :i  pi  m'.  >nd.  on  edge,  (C  41). 

-*  (f,  69).  1.  Edge  C  Iruni.-.  by  4-*-^  {f.  64).         w='^ 

8.  Acute  S-A.  by  6  pi.   3c-.i';  1-E.  par  to  pdye. 

C,  (£  62),  u'=>n+ 

3.  Acute  S-A.  rep],  by  a  rbc.  pi.   go ;  1-K  of 

twoj>limesoiifafeof*-^)pBr»llfl.(f  88)      >«=i 

i.  Edge  B'  tiHi 

6.  Obtuse  S-A,  trnnc.  by  +^'  (f  61). 
(1) 


:e  S-A.  trune.  by  —  *i'. 


■^{tli).   1.  Edge  B"  beveled  by  "■: 
a.  Edge  A"  beveled  by 
3.   i:d(;e  B"  trunc. 


4,  Edge  A"  tnmc.  by  - 

5.  Edge  A"  beveled  by  lu'-in',  W^^m 

8.  Edge  C-  repl.  by  ,«'-...',  »i-='-^^^^"±.'— 

t[^tl(£fl8).  1.  Inequilateral  S-A.  r"  by  pL—'-^^ 
inel.  on  Edge  A";  1-E  par.  to  Iransverw 
2.  EqnXt  Va.  IruiK-.  by  1  (f.  11,  7a).  "  ~" 

4.  Delti'iiitiuUiim  of  ui  and  ii  iy  i\n}milati<m . 
14.  Li  thv  fulluwiiig  t'oniiulaf, 
«=lialf  the  iiicliimtiuii  ol"  .5  on  B  uvit  augle  f,  (tig.  51). 
a=lialf  the  iucliiiatiuu  wf  B  on  .fl  over  atiglu  ii. 
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6'= the  iuclination  of  C  on  the  horlzonal  basal  section. 
fi=the  inclination  of  C  on  the  diagonal  connecting  S-A.  h  and 
its  opposite.    Tan « =  *^,      . 

1.  In  7ttrn^ 
a.  Cos  v= — ^ — -^ — =— ;  n=tan  v;  //2-=tan  *J5  sin  v. 

8in  ^B  ^  '  ^ 

h.  Cos  e='i^^li4±^^';  ^'=144°  44'-.;  tau  6-8in6'  tan  A^; 

Sin  ^CVS        '  -* 

/i=tan  (135°— ^);  'i!^)=tan  3'  v2. 
c.  Cos  <^=^^  tpi  v=135°-^  :  ;i=tan  v;  ;/i— tan  iZ?8in  v. 

cos  i^'  '  '  ^ 

I 

From  ^(angle  between  face  of  cube  sind  the  form  m-tx)  and  A, 
B,  or  C, 

Sin  A'="^ ;  A=45°+jr;  »  '-?!^. 

Sin  ^  '  '        '        sm  A 

c,.  cos  H  .  .         ^  n    '  ** — 1       cos  iCv2 

Sm  v=  .        ;  ;itanv;  /?i=tan  *^sinv.     = jj-\ 

sin  1^ '  '  -^  n  cos  Af 

,      cot  H  ^        I 

Sin  A= :  vc=n  tan  A. 

From  0  (angle  between  face  of  octahedron  and  form  ?u-n)  and 
^orif, 

Cos  ft  (=a— 350  160  =  -^  ;  cot  fd='^''  iil ;  ///,=-      "^^ 


/t= 


Pin  ^^  '  sin  o       ,         cot  a— cot /^' 

V2 


cot  a+eot  0  ' 

^^^^'-^^H^Jir^ '  ''=^^"  (45"+6) ;  y/.^tan  i^sin  (45^^-+^). 

2.  In  ;/i-//A, 

Cos  v= cot  ^B;  /M=tan  v ;  i^A=diP. 
Cos  fi=C08  4CVi ;  ^'=1440  44'— 6 ;  y/i,+l^tan  6'v2, 
Also,  >/A=cot  ^V2  ;  w=tan  (<?+35o  16')  v2. 

3.  In  //i-, 

C(«  6=2  C08  i^vi;  5'^  144^  44 — s;  //^=tan  ^'v^. 

Cot  //=8iu  A,  and  //t^tan  A.         ///=txin  (6^+54°  44')vi. 

4.  In  '»-/?, 

CJos  v=co8  i^V2 ;  /t-tan  v=tan  {135^— ^C). 
n=cot  II.         Cos  t'Vj^cos  5,  and  /i=tan  ((5-|-4o^). 
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1.").  Tliu  tbllowiiig  arc  angles  of  niany  of  the  kiiown  inoiiomet- 
ric  {'linns.  A,  fi,  C,  stand  for  the  aneles  named  A,  By  C,  (or,  in 
some  CMOS,  2  .A,  2  ^,  2  6^ ;  H,  O,  are  the  inclinations  of  the  forms 
(in  the  face  of  a  cube  (hcxidiedron)  or  octahedron. 


-IIUIADIKHK.VL   liXIKHK. 


.■«(f.  I) 
1  (f-  m 

»  (f.  M) 


8-3  (£  61) 


129  47 
1S8  40 

148  a 


lea  IS 

IBS  20 
168  47 
IM  67 


B. 

t'. 

ue  -a 

90 

H7  19 
l«8  44 
167  a 
148  8 

I8H  »S 
12B  52 

118  4 
112  87 

1 

i 

1 

1 
1 

1 
1 

1 
1 

21  M 

HI  4» 

IflO  16 
146  27 

1 
1 

36  48 
44  M 

11'J  88 
120  81 

I 

1 

20  HI 

1 

41  ^ 

1 

68  281 

1 

40 

168  18 

, 

IM  41i 
60  82 

144  3 
162  ■Hi 

1 
I 

S6  2 

136  47 

1 

62  7 

140  0 

1 

1KH  «l  182  ii\\-\ 


4  16|Perorskit4. 
B  MiDiatDoad,  Ppmbkitp. 
•i  1 1  jDiunond.PerobkiU,  Bl«nd». 
0  IsFluor,  Salt,  Gunrt,  Hagn*- 
I     tit*,   Red    Copper,   Hold, 
Feniylite,  Copper,  HilTer. 
8  MBiFluor,  Cupper, 
e  MlFluor.  Gray  Copper,  Anud- 

..UT 


>■,  Fln«r 


[^ii<- 


kiml. 


Spinel, 
rur«kitc, 


'     vinu.     Sudalite, 

:    PjTwhlore,   Pjrilm, 

]    PrankliDil«,  riufreQuj^ilf. 

Aiiinlftnin. 

7  26|Pi!r<>MEitr,  nilxni. 

II  3'i,Fliior,Spincl.  lVrofi*ii«,I'y- 

rfwlilorc,  i'yriUn,  M»«n>^ 

I     til*.  (UIbub.  Bold,  SilTM. 

0  4U^(;ar 

1  12!Pwuon<l,     Hail. 

FmnkliniU.       IVr 
!     Maimetil*,  t'ulw  Ore.  Py- 
!    ritX.  Hn.r.rit^  R*d  C«p- 

Str,   Amalgani,  Skntttiru- 
ite,  Otiena. 
i       Huor,  Rsd  Copper  Or«,  Gd- 

f  ^'jlUiamond,    <Umrl,    Ma|[ii«- 
j     lit*.  Red  Copper,   Ain«l- 

I  62iFluor,  Gold. 
1  26|M»gnetite. 
6  iBiFluor. 
1  47'nuor. 
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n 


PLANE    ANGLES. 


oo-| 

OD-2 
GD-S 

2-2 
8-8 
2 

H 
4-2 


a. 

o   / 

50  14 
48  11  , 
46  80i 
82  15 
81  26 

86  56 
85  50 


6. 


117  2 
112  58 

118  4 

56  15 
54  2H 


e. 

o   / 

79  Sli 
88  87 
86  59 
78  28 
84  16 

80  58 

86  48i 
39  48 


n. HEMIHKDRAL  FORMS. 


I.  TetralUdral. 
1  (f.  55,  56) 


3 
I 

2  (f.  60) 

3 


H 

2-2  (f.  59) 

8-3 

4  2 

i.  Pgriiohedral. 

00-5* 

oe>-2(f.  69) 

oc-8 

00-4 

S-|  (f.  74) 
4-2 

6- J 


A, 

O    f 


162  39i 
152  44 
;142  8 


1158 

IS 

162 

15 

112 

37 

126 

52 

148 

8 

151 

56 

115  23 

128 

15 

119 

H 

B. 

o   / 
60 


82  10 
90 
99  5 

93  22 

109  28 

124  7 

110  55i 
124  51 


149 

154  47i 
160  82 


160  15 
146  26i 

134  2 

158  18 
144  3 


117  29 
113  35 
l(r7  27i 
108  36i 

141  47 
131  49 

131     5 


Blende,  Tennftntite,  Gray  Copper,  Bora- 
cite. 

Gray  Copper. 

Diamona,  Blende,  Gray  Copper. 


TennantiU. 

Boraeite,  Tennantite,  Gray  Copper  Bis- 
muth Blende. 
Gray  Copper. 

Diamond,  Gray  Copper. 


Pyrites. 

Pyritee,  Cobaltine,  Gersdorffite. 

I^rrites,  Hau(*rite. 

Cobaltine. 

Pyrites,  Hauerite,  Cobaltine. 

Pyrites. 

Pyrites. 


IIL  DIMETRIC  SYSTEM. 

8.  InclinaUon  between  pl^n^es  of  different fot^mji. 

16.  In  the  dimetric  system,  for  tlie  inclination  of  m-n  on  m'-n\ 
in  which  (as  the  axes  J,  c^  arc  equal,  and  may  be  taken  each  as  1) 

a  :h  :  e  =  respectively  mu  :  n  :  1, 
a'',h  :  c  ~  "  7n-a :  w' :  1, 


*  In  tliese  pyritohedrons,  A  is  the  interfacial  angle  at  the  longer  edge,  and  C 
that  at  either  of  the  others. 
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Cos  (;>(tlie  inclination  80iight)=-^^;;(;;;^ 

17.  By  substituting  1,  cr,  or  0,  for  tn  or  n  in  different  fomne,  we 
have  tlie  following  more  simple  formulas  for  certain  cases.  In  the 
tal)le,  if=V[7AA2/x2  (n2+l)  +7,2], 


I 


m-n 


m 


0 

n 

M 

"1  ' 


m-co 


00-n 


V(2wiV+l) 
1       ~ 


OD-QO 

mna 
inn 


V(2»rtV+l) 


V/(mV-|-l) 
0 


ma 


V(t»V+l)V2 
u 


V(2wV-fi)v(n'-f''l) 

v/(wV-fi)%/(w'HT) 


M'CC 


V(2wiV+l)v(wi'V-fl) 


V(w'rt'+1 )»» V/('V-f  1 ) 


V(H-+1) 


%/(«Hi)v/(»'"'+i) 


18.  The  inclination  of  7/?-??  on  0  (or  basal  plane)  will  be  ob- 
tained by  making  cos  Q=^  — jf :  so  in  other  cases. 

2.  Inclinations  hei/toeenplnvcsiofthfHmnefm'Tn, 

19.  In  the  dimetric  system,  the  forms  7w.-7?  aredou1>le  S-sidedpyra- 
mids,  (f.  89) ;  ?/?  and  w^ao  are  octahedrons,  like  f.  12  and  84 ; 
<x-n  are  S-sided  ]>ri8ms,  (f  79) ;    oo  and   x-ac  are  4-sided  prisms, 

(f  77  and  2). 

For  A',  i\  Z^  in  ?/2-7?,  (see  f.  89,  in  which  the  edge  A'' is  that 
connecting  the  vertical  axis  and  a  lateral  axis). 


ma 


Cos  \X=j^ 
Cos  iZ-jp 


Tan  iA'-'i5^"-!±-') 

*  ma 

^  ma{n — 1) 

Tan  iZ-^'^+l^ 


m-tn 


m  ; 


m-  30 ; 


20.  Tlie  formulas  become  for 

..     T»n  >X=^<'"'"'+^>    Tan^r^:*^'"-+J^       Tan  |fc«VK+l). 

<i  a{m — 1) 

Tan  \ZrnmaV2. 
ma 

\/(»iV4-2> 
^^'=90°.  Tan  i F=^^       ^^  Tan^^=>nf#. 


Tan  iA-:=^^"'^'+l>  ir=90o. 


wm 


00-71  ;     Tan  \X''=u. 


Tan  |r~ 


n-fl 


*Z— 9(1°. 


21.  Putting  7^  for  the  angle  of  inclination  (>f  two  ]>];nios  of  ?/m/, 
over  the  axial  angle  of  the  base,  {F'  on  P'\  i\  89),  and    ^ '  for 


K 
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the  iaeluistion  of  two  planes  over  the  next  baaal   angle,  {F*' 
OB  !*'% 


8.  I)etenndnatian  qf  m  and  nbyintpecium. 

22.  Under  this  head,  it  ahould  be  noted,  that  planes  with  hori- 
zontal  into^ectionB  (the  lateral  axes  being  in  a  horizontal  plane) 
have  n=n^ 

That  pbmes  truncating  or  beveling  the  teAninal  edges  of  any 
form  mfjPj  or  the  edge  Jc  of  any  m'Pn',  have  m=^m\ 

We  again  refer  to  the  general  laws  on  pages  63  to  56,  which 
include  many  of  the  particular  equations  below. 

The  following  table  reads  in  the  same'  manner  as  that  under  the 
moncxnetric  system ;   the  first  line,  for  example,  is,  m-n  has  its 

edge  y  truncated  by  the  plane  m',  when  m'= — ^ — ' 

a.  m-n    (£  89^  1.  Bdge  Ftnmcated  by  pUme  m\  when  m'= — ^"^  '• 

sit 


2.  Tenn  A.  repL  by  4  rbe.  pL  m\  ineL  on  edge  K, 


j-J* 


8.  BamI  a.  at  FrepL  by  2  pL  m\  incL  on  F;  I-E.  par. 
to  X,  (190),  • 

4.  Bdge  X  tnme.  by  mf-  oo,  m': 

til /it     w 
6.  Tenn-A.  rapL  by  4  rbc.  pL  m'-  oo,  incL  on  X,  m^~"    ^        ' 

6.  Basal  A.  at  X  repl.  by  2  pL  m'-  oo,  incL  on  X,  I-R  par.         ^  (»+l) 

to  F,  »!'= — ILXJ 

fi 

7.  Basal  edge  trunc  by  <»-n',  n'=in 
b.  m'       (t  62).  1.  Term,  edge  bev.  by  w'-n',  (t  90),  m'=nt 

2.  Basal  A.  repL  by  4  pi.  m'-n',  I-E.  par.  to  term,  edges,  — ^=m 

nf 

8.  Term,  edge  trunc.  by  m'-  oo,  (t  85),  m'=m 

4.  Basal  A.  repL  by  2  pi.  mf-  oo,  incL  on  Term.  E.,  I-E.  of 

two  pL  with  same  face  of  m  parallel,  (f.  86),  m'=29n 

c  m-co    1.  Term.  E.  bev.  by  mf-n*,  (sim.  to  t  90).  m=i^Li!LjL_J 

2.  Basal  A.  rep.  by  2  pi  m'  incl.  on  Term-E. ;  I-E.  of  2 

pL  with  same  face  of  m-  oo  par.  (aim.  to  t  86),  m'^m 

8.  Term-E.  trunc  by  m^P,  (1  86).  m'=^^n 

4.  Basal  E.  bev.,  or  Term-A.  repL  by  4  pL  m'-oo  with 
horizontal  interseetions. 

^  (^>      (1  91,  92).  1.  Middle  edges  bev.  by  ^^^lUD  5!r=iw 

X  2  ft 

2.  Angles  rep.  by  a  pi  "^-r-  I*^  p*r.  to  middle  edges,    m'^=m 

10 
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a.  Aug.  repL  by  i  pi.  m'- « ;  I-K  of  i  pL  with  h 


I.  Angle*  re^  by». 

;.  Uiddle  edgw  truncated  bj  oc-a,  (f.  »4). 


4.  Ddermmatvm  of  m  tmrf  n  Ay  CaUfui^ion. 
28.  Let  v'=  the  inclinadon  of  Xoa  base  of  pyraiuid  fn-^t. 

V  =  half  the  itugle  of  ttie  base  which  edge  X  meets. 

Tan  ((angle  iXof  od-m)=«.    Tan  ^(angleil'of  co-ti)=!^. 
a.  In  »Wi, 

!:;iM=— L^^cosv. 

Tan  (^+45°)  =«. 

.„ "V8»„„^, 

Sin  (y 

Cob  i  1  V2__   _^  _  « 

Cob  \X     ~"      ^"  "'"      V{t«i'i-1'— «')■ 

Designating  the  inclination  of  m-n  on  face  of  the  fundamental 
prism  ^)  bv  ^y  and  on  that  of  the  diagonal  prism  (oo -»)  by  y, 


8ii.  \Z 
Hill  iZ 

V{W 

id. 

=  COS 

I  5'. 

we  have 


H+1_«!0»PV^ 

Sin  V  =S!:::x 


.«jr 


(Hit  0  /I  ]  <^0t  Q 

or  — .i=co8  p,  and  «)(7—  -:-— 
H  =  tHn  V         Wirt=tan  ^Zsin  v, 
n  v'=j)  cnt  JJT    «)rt=tan  v', 
n  "=.:■■  .  tr  mfl=— r,taii  iS. 


i.  In  m-7H. 

C(i9  v'=^  cot  iX 
(■OH  V  =([  cot  i^. 


1  \y 


B+l'" 


»n.7=taii  *'. 


■m  =  tan  iTx  cot  \T^  T,  (and  in  the  following  cases,  U'  and  Z'), 
being  tlie  corresponding  angle  of  the  ftindamental  octahedron,  1. 

c.  In  in — — -, 

Cos  d'=-cot  \  rv2.  2  m—\  =-  tan  i'v5. 
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CJos  6=:ay/i  cot  iZ.     -        ^=  tan  (6+4:6^), 

d.  In  w, 

ma=  cot «.  cos  «=  cot  ^JT. 

e.  In  7/i-QOj 

//ia==  cot  s.  cos  c  =  £o6  i  JV2. 

//wte=  tan  iZ  ^/i=_^. 

/.  In  oo-»,  n=tan  JX.  ^^=tan  ^Y. 

The  angles  of  the  different  vertical  prisms,  in  the  dimetric  sys- 
tem,  are  uie  same  as  those  of  the  forms  co-n  in  the  monometric 
system,  as  given  on  page  70 — (forms  oo-|  to  oo-5). 

IV.  TRIMETRIC  SYSTEM. 

1.  Inclinations  betweeti  planes  of  different  forvis, 

24.  In  the  trimetric  system  the  forms  viPn  are  octahedrons; 
that  is,  tor  any  particular  plane  inPn  on  a  crystal  there  will  be 
eidit  in  all,  and  these  extended,  produce  an  octahedron  like  f.  13. 

The  inclination  of  a  plane  inPn^  on  another  m'Pn\  may  be  as- 
certained by  means  of  the  general  formula,  p.  62,  by  substituting 
(i  being  the  longer  lateral  axis)  when  the  forms  are 

;/i^»  and  7/i'-ii',         //?^,  i^  for  a,  h, 

in!n^  n'h^  c  for  a',  b\  d, 

fu-n  and  7/i'-n',        ffi^  no  tor  a        c. 

m'a^  J,     n'c  tor  a'^  f/^  d. 

Nirn  and  m''7i  ma         nc  for  a        c. 

m%  n'h  c  tor  «',  6',  c'. 

25.  a.  For  ftv-n  on  m'-^jo ,  having  the  parameters  a  :  b  :  c  and 
'f' :  X :  (/,  the  formula  becomes 

4.  For  y/irn  on  go-x  ,  the  formula  becomes 

CosTr=-^. 
6*.  For  ;/i-»  on  oo-«', 

A  plane  /Ai-»  may  also  be  designated^ the  two  expressions 

being  ec^uivalents,  (p.  55) ;  and  in  calculating  the  relations  of  one 
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plane  with  anoiber,  or^eirinteriacial  angles,  it  is  often  convenient 
to  make  the  change  ^m  one  expression  to  the  other,  in  order  to 
hare  the  same  lateral  axis  referred  to  in  both. 

2.  ItuimatioMletv>evnjplam8<^  the  same  form. 

26.  The  form  m-»  in  the  trimetric  system  is  represented  in  the 
octahedron,  i.  13,  (except  that  we  here  make  h  the  longer  lateral 
axis).  Placing  X,  Y,  Z  for  the  angles  at  the  edges  so  marked, 
and  writing  aa  above, 

jrforV(a>  J>+c'a'+J»c'>. 
CosiX^^r  Cos  ir=y  Oob1Z=^ 

Tan  iX=iJ^^.  Tan4r=^5;SSti.  Tan  ^1='-^^^. 

4X=«npplement  of  in^   on    oe-o^,  and  ^  !F==sttpplement  of 
m-n  on  ch-xj  . 
37.  Simplifying  for  the  particnlar  cases  following: 

a.  In  00,  Tan4X=y  Tan4r=-^ 

*.        00-;,  Tan  1X=^  Tan  hT=^ 

0.        y^n.  Tan  ^X=^  Tan  i3^=^ 

d.  »»-»,  1^1  r=^  Tan    iZ=^ 

e.  l-5b,  Tanir^-^  Tta    i.^=-^ 
/.        //*-»  Tan  i-^=^  Tan  4^=^ 

</.        1-x  Tan  4X=y  Tan  12'=7 

3.  Dimenaions  qf /orms. 

S8.  Lot  a  ^  the  inclination  of  tlie  macrodiagonal  terminal  edge 
on  the  vertical  axie ; 

Let  P  =the  inclination  of  the  brachydiagonal  terminal  edge  on 
the  vertical  axis; 

Let  7  =  the  inclination  of  a  basal  edge  on  the  macrodiagonal ; 

Ii  :  tan  «  :  tan  0, 
cot  a  :  1 :  tan  7, 
cot  ^  :  cot  7  : 1. 

29.  The  angles  «,  ^,  y  are  determined  by  the  following  equa- 
tions: 
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Sill  /8=^!5^  ..Sin  r=^l 

Bin  ^r  '        Bin  \Z^ 

Tan  /3=tan^X8ina;    tan  a=cot^l^tan  ^. 

Cot  a=tan  fZsin  7. 
Sin  a=cot  ^Xtan  i8;    cob  a=cot  ^  Xtan/. 
Sin^=cot^P^tan  a;    coe  j8=cot  JFcot  7. 
Sin  7=cot  \Z  cot  a;    cob  7=cot  jy  cot ^. 

30.  Bj  comparing  the  angles  a,  jS,  7,  with  the  corresponding 
angles  of  the  mndamental  form,  by  means  of  the  relations  of  a^  b^ 
c,  to  these  angles,  the  relative  valnes  of  in  and  n  for  that  form  may 
be  determined. 

Distinguiriiing  a,  jS,  7  and  X,  Y,  Z,  of  the  derivative  forms,  by 
accents: 

(a.)  In  the  formm,  a  being  determined  by  one  of  the  above  equa- 
tions, both  for  m  and  the  ftmdamental  form  P,  then.  wi=cot  a'  tan 
a;  so  from  i8,  m=cot  6'  tan  i3;  or  from  Z,  m=tan  JZ'  cot  ^Z. 

(J.)  In  1-i,  nsstan  ^X  cot  ^X=tan  jS'  cot  j3=tan  7'  cot  7. 

(c.)  In  1-Ji,  n=tan  a'  cot  a=tan  ^  1^  cot  J  y=5Cot  7*  tan  7. 

(d.)  In  TWri,  7w=cot  JX  tan  ^X=cot  j8'  tan  i8=cot  /  tan  7. 

For  determining  m  and  n,  we  dednce  fit>m  the  equations, 

(e.)  For  the  forms  00  and  and  oo-«  (§  27  a,  J),  n=tan  ^X-f-tan 
iX;  ;t=tan  iP+tan  JF. 

(Y.)  For  the  forms  <»  and  oo-S,  n=tan  ^X-i-tan  4X,  n=:tan 
1 X  H-tan  4  J^,  in  which  the  accented  letters  pertain  to  the  form  qd. 
Also, 

(y.)  From  the  equations  for  m-^  and  1-^, 

m=tan  i  T^H-tan  J  JT,        ?/i=tan  ^Z^tan  iZ'. 

(A.)  From  the  equations  for  7/1-ob  and  l-ob, 

m=tan  ^Xn-tan  JX,        m=tan  JZ^-tan  JZ'. 

4.  Combinations  in  the  Trimetric  System. 

31.  On  this  subject  see  the  general  laws  on  pages  53  to  56,  which 
contain  many  of  the  specific  cases  below. 

Li  this  system,  as  in  the  preceding,  forms  with  a  horizontal 
intersection  have  71 =n.  In  a  rhombic  octahedron,  mP  planes 
truncating  or  bevelling  the  terminal  edges  have  rnJ^m;  but 
as  one  edge  is  connected  with  the  macrodiagonal,  and  the  other 
with  the  brachydiagonal,  the  planes  differ, — those  of  the  macrodi- 
agonal edge  being  m-n  or  7w-o6,  and  those  of  the  brachydiagonal 

/Wrn  or  7/i-OO. 

In  the  following  table,  forms  are  said  to  be  of  the  same  kind, 
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when  connected  with  tlie  same  axis,  and  consequently  having  the 
same  mark,  ^-  or  — ,  placed  above  their  signs. 

1.  m^'n\  bev.  loftorod.  terminal  edffe  of  m-» ,  when   )  !?.—"* 

2.  m,'-n\  bev.  brachyd.  terminal  edge  of  m'n,  when  )  ^      JJ' 

3.  rn'-n't  bev.  braehyd.  terminal  edge  of  m-^^  when  )  , 


2»iwi' 

5.  //*"-5> ,  repL  A.  of  combination  between  forms  m  and  m'  by  rbc  pL  m":= — T7T 

6.  '*      repl.  A-  of  combination  between  forms  m  and  oo  by  rbc  pi.   w'=2m 

7.  "      repL  A.  of  combination  between  00-^  and  i«-5  by  rbc.  pL   m''=mn 

8.  *'      repl.  A.  of  comb.  bctw.  mand  cc-n  by  rbc.  pL,  when  the 

form  is  m(ii'+l)-S>»  ^^  ^"       ,  --  <»  >  the  one  replaces 
the  upper,  the  other  the  lower  I-E. 

b.  1.  w*'-h'  repl.  1-E.  of  form  ao  and  m-^,  when  «'= — ; 

Wl  — w 

2.     "     trunc.  I-E.  of  m  and  oo-g^  m'=^tnn' 

8.     "     bev.  longer  or  shorter  term  E.  of  form  wi,  vi'=^m 


4.     "     repl.  1-E.  of  w-n  and  oo- 


00  * 


V.  HEXAGONAX  SYSTEM. 


32.  In  tlie  hexagonal  system  there  are  three  lateral  axes  inter- 
secting at  60°.  The  form  wf-/t  completed  is  a  double  twelvensided 
pyramid  or  berylloid,  (f.  124) ;  m  and  ;/<-2  are  double  six-sided 
pyramids  or  quart^oids,  (like  f.  122  in  fonn),  tlie  series  7nr2  inter- 
mediate to  the  series  7/?,  (see  f.  121);  oo  and  q&-2  are  hexago- 
nal prLsms,  respectively  corresponding  t^^  the  pyramids.  oo-w,  ex- 
cept when  n=2  represents  twelve-aided  prisms.     7nli  (equivalent 

to  fonn  ^)  stands  for  rhombohedrons,  (R,  fig.  126,  and  other 

rhonil)ohcdrons  of  the  same  series).  The  use  of  the  signs  +  and 
-  for  rhoml)ohedron8  and  scalenohedrons  is  explained  on  page  48. 

The  scalenohedron  has  the  general  sign  ±^^^.     Designated  with 

reference  to  the  axis  of  that  rhombohedron  from  which  they  are 
derived,  they  come  under  the  expression  mR^^  in  whicn  7i6 
equals  the  semi-axis  of  viR^  and  n  is  a  coefficient,  which  nmltipHed 
into ///,  will  give  the  semi-axis  of  the  form  /mJ?*.    The  expression 

■^~  is  reduced  to  the  form  m'li^ '  by  making 

in'=^  ~^\  and   /i'=T^, 
and  convereely  the  latter  is  reduced  to  the  former  by  making 

;/i=7/i,v,  and  w= 


n'-fl- 

33.  For  each  mR  there  is  a  series  of  scalenohedrons  mR\ 
corresiH)nding  to  a  replacement  of  the  lateral  edges  of  the  rhom- 
bohedron mJi^  in  which  n  may  have  any  value ;  when  thU  value 
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is  infinite,  the  fonn  is  the  prism  mJicOy  and  this  is  equivalent  to 
00-2,  since  the  prism  is  necessarily  a  prism  diagonal  to  tiie  Amda- 
mental  prism.    The  latter  sign  is  toe  one  which  is  commonly 
used  for  the  prism. 
The  pyramidal  hemihedral  forms,  represented  in  f.  136,  p.  48, 

have  the  symbol  J.  ~^^  or  ^  ^^^ ,  /  or  ^  being  used  according  as 

the  planes  are  to  the  left  or  right  above.    The  gyrcidal  hemihedral 

forms,  analogous  to  f.  137,  p.  48,  have  the  symbol /•  ^^)  or  I  ^^l 

The  corresponding' tetartohedral  forms  have  the  same  symbols, 

except  that  4  is  written  for  2 ;  or  else  the  equivalent  — g— ,  with  r 

or  I  prefixed. 

1.  Itidi^iations  hetween  pUmes  of  different  faiinu, 

34.  The  formula  for  ?n^i  on  7n!-n'  is  as  follows — ^making 

Jf=  V(4wi*a2(7i2-7i+l)+3yi2)  and  J[/'=V(4m''a2(n'2-^'+l)+3w'2). 

^^OS  V -Jjfjjp 

35.  The  following  table  contains  the  same  for  more  simple  cases. 


0 

oo-n                         1                   m-2 

1 

m,*-n 

w 

wi'a(2nn'— «— n'+2) 

«'(»Mw'a»+l)%/8* 
Jlf'V(»«V+l) 

M'-2 

1 

m'awVS 

»im'a'-|-l 

VCm'^a'Xl) 

VCW'a'+l)  V(n«— M+ 1 ) 

V(wi'*a»+ 1 )  V(mV-f  1 ) 

»-»' 

0 

2nn'—n — n'-\-2 

2v(«'*— ir'4-l)V(«'--n4-l) 

36.  The  formulas  for  the  rhombohedral  forms  var}%  as  tlie  forms 
are  of  like  or  unlike  signs.     In  the  following : — 

iV^=V(w2a2(3n'+l)+3)  and  ]}/^'=^V{m'^a^{S7i'^+l)+3y 

37.  The  cosine  of  the  inclination  of 

+m^  on  +m'Ji^ ' )  rrmi'a^{3nn' ±1)^:3 


— mR^  on  — m' 


NN' 


-^mH^  on  +7w/i?»'  f  i\rir' 

the  upper  sign  being  used  in  each  of  these  and  the  following 
eauations,  for  the  angles  43etween  planes  inclined  to  the  same  pole 
or  the  vertical  axis,  and  the  lower  for  the  angle  between  planes 
inclined  towards  different  poles. 
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38.  These  simplified,  become  for 

^  +mlt^  on  +m'Ii  \  ^  _jmn/a^{^nr±l)±Z 
--^R^  on  — w'-ff  )         JW(4m"a'+8)  * 
+m-S»  on  — wi'^ )  ^_?nm^g'(3nTl)i:8 
— m^  on  +7/i'^  J  iW(4m'2a»+3)' 

mit-  on  m--2=^(^^^^'^^)^>   mi?- on  0=^5. 

39.  Also  when  the  forms  ^^^'  ^*"  "**  ^^  are  of  the  same  sign, 

WIJP  • 

40.  When  of  different  signs, 

^  ^ — WW' • 

2.  InoUnatian  between  planes  of  the  sa/me  form. 

41.  For  the  form  mrn  (f.  124)  we  liave  for  the  inclinations 
between  the  planes,  Jf  having  the  value  on  the  preceding  page — 

Coe   iX=^=^\  Cos   ^j^^'^(y)V».    Coe-iZ=^. 

42.  a.  Representing  the  inclination  of  two  planes  over  the  axial 
basal  angle  (that  to  which  the  edge  X  extends)  by  jT,  and  that 
over  the  adjacent  basal  angle,  (to  which  Y  extends),  by  U^ 

Ton  XT—  WM^^»  Ton  X  TT—  ma{n'\'\) 

lan  !-£  —  v(„|«at(a--n)t^8n«) '  Aan  ^  c/  —  -^g  V(m«a«(»i— l)«+n»)  ' 

&.  For  TWr^^p^  ;  writing  S  for  V(4a'(m^ — wi+l)+3. 
Cos  ^X^"^^.  Cosi  F=^.  Cos  kZ=^' 

Tan  IT-         '^^  Tan  4 77—  (^"^IV* 

c.  For  7?^  in  which  2i=z  JJ^ 

Tan  iX=^^(=^Sl)l^.    Tani^2««»V*.     Tanir^^^^j. 

d.  For  »n-2,  in  which  Z=  T, 

Tan  i  r=^(8"'V-H)      Tan  i2=ma.       Tan  i  ;r=-=^,. 

^  ma  *  "  V(mV-|-4) 

«.  For  Qo-Tt, 

TaniX=^.  Tanir=(;;^. 

yi  For   —  (p.  46),  in  which  X  is  the  shorter  terminal  edge, 
y  the  longer^  Zb,  basal  edge  (=  jTof  tw^), 


k 
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Cos  \X=i—jj^.  Sin  4Z=  — -jf — . 

Sin  JZ=Co8  iZ+Co8  i  J  =2  Cos  i  (  Y+X)  Cos  J(  3  — JS). 
For  cos  J  r",  the  same  tbnnula  as  in  m-^i, 

g.    For  db^W  ±mR,  in  which  r=180o, 

Cos  X= ,  , ,.  o= — cos  Z.  Tan  iA=— ^ — -^: 

In  i?,  Tan  JX=^^g±^ ;  and  if  a»  =|,  .X=90°,  and  therhom- 

bohedron  is  a  cube. 

Designating  the  inclination,  ii\  rnli,  of  the  inclined  diagonal  on 
the  vertical  axis,  by  a,  and  that  of  a  t^nninal  edge  on  the  same 

Cot  a=27nuVi.  Cot  P=maVi. 

Tlie  plane  angle  A  (angle  at  vertex)  in  mH^  and  the  vohmie  F, 
may  be  found  by  the  equations, 

A.  For  7/2^,  in  which  JC,  V^  Z,  are  used  as  above, 

Tan  ^X=i^^!!^!^^^. 

*  ma  (n+1)  Vi 

Tanir=5»J!t±J2±ii.  Tan  iZ=;^"^,. 

See  also  §y,  above. 
i.  For  oo5», 

,         ^^  ^ 2C8n«+l)  •       ^^   ^-"2(¥,?+l)'  •         ^^  ^-a^^+T- 

3.  Determmatimi  of  m  aw//  n  iy  inspection-. 

43.  a.  As  in  other  systems,  forms  w-??  and  ?;i'-n',  or  mB^  and 
fn'H^'y  making  horizontal  intersections,  have  7t=n',  (f.  121). 

b.  Two  forms  wirn  and  m'-7i'  making  intersections  parallel  to  a 
diagonal  edge,  have  w=m',  (f.  128). 

c.  Two  forms  7nli^  and  mHi^^  whose  lateral  (called  also,  basal) 
edges  are  parallel,  have  m=m\  (f.  128). 

3.  For  each  scalenohedron  ?/i^,  (f.  127),  there  is  (1^  an  inscribed 
rhombohedron  wfR  of  like  sign,  (+  or  — \  whose  lateral  edges 
coincide  with  those  of  the  scalenohedron ;  having  ni=tn', 

(2).  A  rhombohedron  w"i?  of  like  sign,  whose  terminal  edges 
coincide  with  the  shorter  terminal  edge  (X)  of  the  scalenohedron, 
having  m"=^2(37i — 1),  (4,  f.  131  ;  a  rnombohedron  having  its 
terminal  edges  c^)incident  with  X,  would  have  its  faces  parallel  to 
planes  4  in  mis  figure). 
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(3).  A  rhombohedron  ifnl"R  of  unlike  sign,  whoee  terminal  edges 
coincide  with  the  longer  terminal  edge  ( 1;  of  the  scalenohedron, 
having  m'"=imr3n+l),  (5,  f.  132). 

e,  "nie  rhombonedron  m'R  truncating  edge  Y  of  mlt^^  has 
7/i'=im(3n+l),  (£  133). 

The  rhombohedron — mJ'R^  truncating  edge  X  of  wi?*,  has 
m'  =:im(37i— 1),  (f.  134). 

m**,  in  the  table  below,  is  equivalent  to  mR^. 

t  m-n  1.  Edge  Y  trunc.  by  plane  m%  m^=     ^ 

2.  Y-basal  angle  repl.  by  m\  I-R  par.  to  other 

term.  K  m'=m 

•  m 

8.  Term,  angle  repL  by  m',  faces  rhombs,  m'= — 

4.  Edge  X  trunc  by  m-2,  m'=3m 

6.  X-basal  A.  repl.  by  m'-2, 1-E.  par.  to  other  term.  R  m'=s  -   - 

2fn(2ti — 1) 
6.  Repl.  of  term,  angle  by  »i'-2,  faces  rhombs,         m'= — -^- 

g.  m  1.  RepL  of  basal  A.  with  4  pL  m'-n',  IK  par.  to  m'(n'+l) 
vertical  on  face  of  m,  n^ 

2.  Repl.  of  basal  A.  with  4  pL  m'-n\  I-K  par.  to  f«^ 
term  R  of  m,  n' 

8.  Term.  R  tnmc  by  m'-2,  (£  121),  or  bev.  by  m'-n',  m'=m 

4.  Basal  angle  repl.  by  m'-2,  I-R  par.  to  vert,  of  m  _, -^ 

(|2.  £  121),  "*  -r* 

5.  Basal  angle  repL  by  m'-2,  I-E.  par.  to  term.  R  of 

m,  (22, 1  121),  m'=2m 

6.  Term,  angle  repl.  by  m'-2,  faces  rhombs,  m'=Em 

h.  TO-2  1.  Term,  edge  beveUed  by  m'-n*,                               *»V+1)_.|^ 
2.  Basal  A.  repl.  by  4  pL,  I-R  par.  to  vert,  on  m-2,  m'=m 
8.      "  "  "    I-R  par.  to  term.  R  of  m-2,  — ^ '=Zm 

4.  Term,  edge  trunc  by  m',  (^2  and  1, 1  121),  fn'=:|sn 

5.  Basal  A.  repl.  by  2  pL  I-R  par  to  vert  on  m-2, 

(12  and  1,  f.  124),  m': 

6.  Basal  A.  repL  by  two  planes  m',  I-R  par.  to 

term.  R  of  m-2,  m'- 

7.  Term  A.  repl.  by  6  rhombs,  m', 

I  mR*  1.  m^'  of  like  sign,  bevel  edge  X  (£  184),  m'(8«'— l)=m(Sii— 1) 

2.     '*  "  "  "        Y  (£  188),  m'(8fi'+l)=am(8ii+l) 

8.  m'*'  repL  basal  A.  by  2  pi.  incl.  on  X,  I-R  par. 

to  edge  Y  of  m^  m'(8n'-f  l)=m(8n+l) 

4.  Ibid  incL  on  Y,  I-R  par  to  X,  m'TSn^— l)=m(8f»— l) 

5.  m'-'  of  unlike  sign,  bev.  edge  X,  (t  184),  m'(8n'-fl)=m(8ii— 1) 

6.  m'»^  of  unlike  sign,  repl.  basal  A,  I-R  par  to  Y 

of  m«,  m'(8n'— l)=m(8n-f  1) 

k.  mR  1.  m'*'  of  like  sign,  bev.  term.  R  of  m,  (f.  181),  |m'(8«'— l)=m 
2.  m^'  of  like  sign,  repl.  lat.  A,  I-R  par.  to  inol. 

diag.  im'(3»'+l)=m 
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8.  m^'  of  like  sign,  replace  lateral  edges,  m's=m 

4.  m'*'  of  unlike  sign,  bev.  term.  K  of  m,  (£  182),  }m'(dn'-|-l)=m 

5.  tnf^'  of  nnlike  sign,  repl.  lat  A,  I-Rpar.  to  incl. 

diag.  |m'(8n' — l)=m 

f.  m'  of  unlike  sign,  trunc  term.  E,  (£  126),  m'=^ 

7.  m'  of  unlike  sign,  repL  bas.  A,  I-K  par.  to  incL 

diag.  (lim.  to  £  126),  m'a2m 

8.  m'-S/Dev.  term.  R  of  m,  m': 

9.  m'-2,  repL  has.  A,  I-K  par  to  incL  diag.  m': 

L  m-2,  1.  Bev.  of  altem.  term.  R  by  m'»'  |m'(3n^+l)=^ 

2.  Trunc.  of  altem.  term.  K  by  m'R,  m'sf  m 

44.  a.  If  a  plane  m/'H^'  forms  parallel  intersections  with  two 
planes  mH^  and  m'H^j  then 

m/'n/\in — m')±mV(m" — ^tw.) — 7n/n{m" — f/i')=0, 

using  the  apper  sign,  when  the  planes  incline  to  the  same  pole  of 
the  vertical  axis,  and  the  lower  when  to  opposite  poles. 

b.  If  the  planes  are  m''-2,  m-ff*,  m'.ff*',  then 

m"{m — 7/i')+mm'(n-f7i')=0. 

c.  If  the  planes  are  m"R^'^ — m'JR^^  mH^^ 

7n''n''{m'\-mf)^rn/n'{rrb*' — m) — 7W^(m"+m')=:0. 

d.  If  the  platies  are  m"-2,  — m'li^^  mR^^ 

7n/'{mr\-m') — w?m'(n±7i')=0. 

e.  If  the  planes  are  Tn/'R^"^  mf'2^  mR^^ 

m"(n" — 7ii>pn±.m'{trh — 7n.")= 0. 

4.  l)etermim4ition  of  m,  n,  on^  oo^  a,  5y  cdlculatian. 

45.  a.  From  the  angles  X,  1^,  Z,  of  mrn^ 

ma(2 — It) COB  ^-JT  m<i(n — l)_^oo8  \Y 

fiVS        cos  iZ  n  cos  ^Z' 

2 — n  cos  \X 

n — 1V8    ^cos  \7 

Cos  v=cos  iXf«n  \Zj  and,  n-*^2 — 7i)= Vj  tan  v. 
Cos  *'=cos  i^^n  |X/  and,  ma=tan  v. 
Clos  5=coB  I  J+siniZ;  and,  (n+l)-^n — 1)=V8  tan  ^. 
Cos  ^'=cosiZ+8in  \y;  and,  m«=tan  5'nV3-fr{n+l). 

— r= rV- ;  ina=cotsz  cos  s=r —  cot  JJl. 

A — 1       cof  ^Y  '  '  2 — n  * 

Also,  ma=tan  ^Z  (sin  150° — 5)=tan  Z  ^sin  v. 
h.  Prom  the  angles  X,  Z,  and  Z7,  of  "f^^—ij 

Sin  r=cos  iZ'  cot  iXV3 ;  wa=tan  (iZ'+f) ;  Z'  is  Z  of  2-2. 
Cos  ^=a  cot  iZ;  2771— 1= tan  Sv3. 

2  m— l=tan  ilTy^v{(f+l); 

or  since  we  have  for  IP  in  the  form  2-2, 

Tan  iC^=aV3-fV(a"-fl),  therefore    27Wr-l=3tan  i^Txcot  i??, 
whence  the  valne  of  m  may  be  obtained.     The  inclination  of  2-2 
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on  a,  (see  f.  151  and  344  of  Quarte),  diminighed  hj  WP  is  i?7'; 
and  that  of  any  plane  of  the  obliqne  series  on  a  diminished  by  90^ 
\%\U for  that  plane. 

Planes  in  the  same  series,  between  2-2  and  R^  or  1,  (f.  344),  are 
of  tlie  fonn  urir^m.  /  and  taking  the  corresponding  \U  ot  such  a 
form,  (that  is,  the  angle  m-m  on  i  diminished  by  90^  and  working 
the  above  equation,  the  resulting  value  of  m  is  the  value  in  the 
form  Wr'tnu 

c.  From  a  pyramid  7/1, 

V8  .        ,  „  tan  iZ     Un  \V 

fm=-  tail  \Z.  m=^-^;^=^j;j^. 

m^=cot  6 ;  COS  6= V3  cot  \X, 
Zt  and  U'  are  the  corresponding  angles  in  the  pyramid  -P. 

d.  From  a  pyramid  mA^ 

tan  \Z  tan  iZ  ^       ,„,, 

?/w^=cot  fi,  when  cos  6=2cos  \Y. 
Z"  is  the  corresponding  angle  in  the  form  1-2. 

e.  From  oo-w, i^^^^k  tan  \X;  ^j-=v3  tan  \T. 

f.  From  a  scalenohedron  ^^^^ 

^      coe^y  Bin  IZ  sin  IZ 

cos  ^ j:  cos  |X  Bin  |Z — cos  ^  z 

g.  From  a  rhombohedron  ?7i^, 

VScota  .«         i.  iO  «0t  a       cot/? 

ma= r =V3  cot  p.  7^=— t-;  =  — r-i-,. 

2  cot  a'     cot/?' 

.-,  %.  7/?^=log.  cot  a+9-93753()6=log.  cot /3+0-2385606. 
a  and  ^  are  used  as  in  page  81 ;  and  a'  and  j8'  are  corresponding 
angles  in  R. 

Also,  a' ==^-^^^^-j^  gives  the  length  of  the  vertical  axis.     It 

should  be  noted  that  cos  Xis  miiviis  when  Xis  an  obtuse  angle. 
Also,  cos  |=cot  iXvi  ;  and  w<i=:cot  |V3. 
h.  From  a  scalenohedron  mR^^ 

n — 1 COS  ^F^  n4"l cos^A',  n — 1 cos^F 

S+l""co8|5''  2fi  ""sin  iZ'  "2n~"^sin  \Z" 

From  jr,co8  0=(J==i-,cot  i  J;  andthenm=?^i;. 
Prom  r,  cos  «=:^^^  cot  i  F;-  and  then  m=*^|^-. 

cot  $'VZ 


From  Z,  cos  0'==--_L_-  •  and  then  w= 

nV8  cot  |Z  ' 
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From  Xo{  wfi*,  and  X'  of  i?n(3n— 1)A 

(3n— l)*<ti+l)=tan  iJTcot  JX' 
From  Fofm^andX"ofiJrt<3n+l)-ff, 

(3»+l)+(n— l)=taii  ir"cot  iX" 
From  2*  (the  lateral  edge^ingle)  of  the  inscribed  rhombohe- 

dron,  and  X,  T,  or  Z, 
n=tan  (? — ^Z)  cot  ^Z';  when,  sin  9=2  coe  JX  coe  J2'. 
n=taii  if-H^)  cot  iZ';  when  sin  fli=2  cos  i  i^  cos  iZ". 
n=tan  iZ  cot  iZ'. 
In  the  Beries  mA,  »iAo,  in  which  ^n  is  constant,  n  variee  as  the 
tan  JZ  ;  an  n  in  any  mB'  of  the  series  eqnals  tan  ^Z  of  the  mS* 
divided  by  tangent  half  the  corresponding  angle  of  f»£. 


n.  CLINOMETRIO  SYSTEMS. 


t.  UONOCLIKIC  SYin'EM. 

46.  The  annexed  figure  re- 
presents the  form  ±1,  in  the  mo- 
noclinic  system ;  a,b,c,a.K  the 
axes.  The  inclination  of  o  on  J 
is  oblique,  and  the  angle  is 
markca  7,  (called  C  beyond) ;  b 
is  the  clinodiagonal,  c  the  ortho- 
diagonal.  The  upper  faces  in 
front  are  +1,  the  lower  — 1 ; 
and  so  with  any  fonns  m,  and 
also  tnrm,  and  tht/x,  they  are  re- 
latively +  and  — ,  above  and 
below  the  clinodiagonal.  ±inrm 
is  a  form  truncating  the  edge  X 
above  or  X  below,  and  00-00  is 
another  in  the  same  vertical  ae- 
ries, on  the  front  angle,  j)arallel 
to  the  vertical  axis.  Planes 
pertaining  to  the  clinodiagonal 
(planes  on  the  Hide  angles  and 
edges  of  the  octahedron)  are  designated    m-H,  wt-oo ,    oo-i) ;  the 

? lanes  m-i  are  the  same  above  and  below  the  nrthodiagonal. 
he  inner  or  rhombic  prism  in  f,  25  is  described  by  the  expression 
0,  «  ;  and  the  onter  prism  by  0,  ao-^  ,  tc-ob  ;  the  inner  lu  f.  112 
by  0,  3D,  4-m-ao ;  in  11.3  by  0,  00,  — wi-00 ;  in  114  by  0,  oo,  m-cn. 

47.  An  octahedral  plane  in  the  preceding  fignre  is  inclined 
to  each  of  the  three  axial  planes  or  sections.    Let  ibe  inclination 
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of  +1  on  the  clinodiagonal  section  be  designated  by  JT/  on  the  or- 
thodiaffonal  section  by  Y;  on  the  basal  section  by  Z ;  and  the  cor- 
responding inclinations  of  — 1  by  X\  Y\  Z'.  The  angles  -X, 
X',  are  each  half  the  interfacial  angles  of  the  octahedron  at  the 
edges  X,  X'.    Let  ns  represent  also  the  inclination  of 

Edge -Y  on  i»  by  fA,  Xon&byv,  T'onaby*'.     ' 

2?  on  a  by  f*',  X'  on  J  by  V,  Z  on  J  by  tf. 

48.  Then, 

Tan  )  ^,^<^1^^,^  Tan  |  ^,^"^^^1 

\  JL  oOBinC/  (  Jl'        c(a:f  6  cos  C 

The  lower  sign  is  used  in  each  case  for  the  angles  X,  Y'^  Z'. 

49.  In  terms  of  the  angles  i*,  i*',  «',  tf,  the  tangents  of  the  same  an- 
gles are  as  follows : 

Tan  Jf=-.^^f.=!?^'.      Tan  F='-?5-^      Tan  Z='.==^^l 

sin(c7i-M)     Bin  /i  sin  v  sm  r 

Tan  X>=J^^,=*^,.     Tan  F=^'.     Tan  Z'=*'°<^'''>. . 

8in(c7-— /)     Bin  ft  Binir  sme- 

lt will  sometimes  be  convenient  to  observe,  that  (7+l*=180° — v, 
and  (7— j*'=v';  and  consequently,  sin  ((7+fA)=8inv,  and  sin(C— #')= 
sin  v. 

50.  The  values  of  the  angles  |a,  f*',  v,  v',  «',  er,  may  be  obtained  by 
either  of  the  following  formulas : 

m       If*  6  sin  (7  rr-.«  /^  cosF      ^  cosZ 

Tan  j  P=;^c-;^-     Tan*=-.      Coe,*=5;j3,.    Cos  »=;5j^ 
Tan    :,=j^-^.     Tantf=4.    008,.'=^'.    Co8v'=ir  ^' 

(  V     6:f  a  cos  1/  6  "^      smA?  sii 


sinX'* 


^  cosAT      cos  A''  /^  cosX     cos  A? 


sin  Y     sin  F  •  ^^       sin  Z      sin  Z'  • 

51.  a.  In  the  form  oo, 

TanX=  ,-^=  tan  jr'=cotr;-  Tan  j  |=:F^=i^*!±^ 
J.  In  i  1-00, ' 

Tan  lr=-^^^-       Tan  \  f,=-i^^. 

C.  In  1-  00, 

Tan  Jr=tan  X'=-j^.  Tan  Z=tanZ'=^^=:cot  X 

Tan  |;=T  ^  ''^(''•+^> 

gma  for  a  these  formulas  apply  to  i^/i-oo  and  twt  od. 
»  equation  for  Z  in  the  prism  oo,  gives  the  inclination  of 
/  of  an  oblique  rhombic  prism  on  its  lateral  faces,  that  is, 


A 
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of  plane  0  on  oo,  or  any  oo-n.    The  same  angle  may  be  obtained 
by  the  equations — ^puttmg  n  for  the  angle, 

CoBn=co8  C^sinX;  Sinli=.^5? — . 

^  COB  9 

The  angle  X  here  is  the  angle  of  that  name  in  the  prism  oo^, 
whose  inclination  on  0  is  desired. 

In  any  form  tt^ti,  Y  is  the  supplement  of  the  inclination  of  a 
fiwje  of  mrn  on  oo-oo  ;  the  angle  oi  Xis  the  supplement  of  the  in- 
clination of  mrn  on  oo-oo ;  the  angle  Z  added  to  the  angle  between 
^P  and  the  corresponding  qo-/i  (angle  n)  equals  the  inclination  of 
a  &ce  of  m-7»  on  oo-n. 


DetermvMUAon  of  the  lengths  of  the  axes. 

62.  From  C>  and  X  in  oo,  <?=tan  Xsin  Cx  h. 
Prom  C  and  -Z,  in  l-oo ,  a=(M-tan  Xsin  C. 
Also,  for  the  relations  otaih:c^ 

X.  •  •    / yv  I   \*  xan  ^«  J.  •    •  1 1 r%     i\  •  xan  ^. 

Bin  (C+f)  Bm'(C?— ^') 

1M^):l:tan.,     fH^^  :  1  :  tan  *. 

Bin  |i  'sin  /i' 

a  :  J=sin  f*  :  sin  v. 
For  the  angle  C^ 

Bin  (/I — ^')  Bin  (i* — •)  * 

Rules  for  determiTdng  the  signs  of  pUmes. 

53.  The  rules  deduced  on  pages  53  to  56  apply  here,  as  well  as 
to  the  other  systems. 

1.  Two  forniB  whoB«  laceB  inclined  to  the  same  pole  of  the  vertical  axis  form 

a.  I-E.  parallel  to  the  haaal  section,  have  n'^=n, 

h.  I-E.  par.  to  the  orthodiagoniJ  £.,  and  both  planes  pertaining  to  the  clinodiogonal, 

ft'       IM  fit' 

have  -;= — ;  both  to  the  orthodiaffonal,  ni'=m :  the  two  to  different  diaffonals ;— -=m, 

the  accented  letters  referring  to  the  form  on  the  orthod.  edge, 
e.  I-E.  par.  to  the  olinod.  £.  and  botii  partaining  to  the  dinod.,  m'^=m ;  both  to  the 

erthod,  -7=s— ;  the  two  to  different  diaffonals,  m't=s— 

2.  Flanea  tnmc  or  bev.  clinod.  R  of  dcm-n  belong  to  £^.Qt>,  or  ±^^\ 

n  n 

3.  Rbc  pL  repL  clinod.  A.  of  intersection  of  i:m  and  a^  is  ±2m-oo. 

4.  Plane  tmne.  E  between-f-m  or — m  and  oo  inclined  to  different  poles,  is  2m*  od. 

5.  Plane  tmnc.  E  between  -f-m  or  — m  and  the  pairs  and  faces  oo-oo  or  oo-  oo,  is 
kmn-n  op  mM-Wl  Hence,  planes  whose  I-E  with  1  are  par.  to  clinod.  or  orthod. 
K  have  the  Bign  m'^'  or  mf-m^ 
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n.  TRIGLINIC  8TSTEM. 

• 

54.  All  the  axial  intersections  in  this  system  are  oblique.  As  in 
the  trimetric  system,  the  longer  lateral  axis  and  the  axial  section 
corresponding  IS  called  the  Tnacrodic^anal^iiie  shorter  the  hrac^dir 
agoTuu.  llie  limdamental  octahedron  (f.  119)  has  only  opposite  mcis 
similar ;  the  upper  are  respectively  1  and  1',  and  the  lower  -1  and 
-1'.  The  macrodiagonal  and  bracnydiagonal  planes  may  be  distin- 
guished by  a  long  or  short  mark  (-  or  ^),  as  m  the  trimetric  sys- 
tem, and  the  lower  planes  from  tlie  upper  by  prefixing  a  minus 
{—)  to  the  former  (or  the  reverse).  The  planes  between  the  macro- 
diagonal  and  bracnydiagonal  vertical  zones  to  the  riglit  from  tliose 
to  the  left,  may  be  distinguislied  by  adding  the  accents. 

Thus  the  vertical  series  of  planes  or  zones  will  be  as  follows : 

1.  Brach.  2  8  4  5.  Macr.  6  7  S 

m-ob  ni-w  m  m-n  »i-o5  m-'W^         »Ji'  i»-«' 

00-00  00- »  00  00-n  00-00  00-V  00 '  od-'m^ 

— wi- ao  -^^n-n         — W     '•"•Ttl-n         -^^li-oo  — Ifl-n '      — wi'         — ^ll-ti  . 

Detennination  of  the  irUerfacial  cmgle^  of  Tridini^  forms, 

55.  a.  Let  the  mutual  inclination  of  tlie  sectional  planes  of  the 
fundamental  form  at  their  intersections  in  the  axes  a,  &,  c,  be  rep- 
resented respectively  by  j4,  B^  C ;  and  the  inclination  of  the  axes 
by  a,  ^,  y :  that  is,  tlie  inclination  of  a  on  i,  by  7,  a  on  ^,  by  /8,  h 
on  <?,  by  a.  Let  also  the  inclinations  of  a  fiice  of  the  fundamental 
octahedron,  on  the  macrodiagonal,  brachydiagonal,  and  basal  sec- 
tions be  represented  by  X,  Y^  Z,  respectively,  and  finally  the  incli- 
nations of  the  edge 

Xoua  by  ffc  Y  on  a  by  «•  Z  on  J  by  tf 

"    ft  "    V  "    c  *'    P  "   c  "    c 

,i.|:v+y=«'+p+0=(r-K+a=18Oo. 

J.  Tlie  following  are  the  values  of  the  cosines  of  a,  jS,  y,  in  terms 
of  the  cosines  and  sines  of  the  angles  A^  B^  C : 

^  COB  ^4-<!08  B  008  C  ^         />       COfl  J?-|-C08  A  COB  C 

C06«=— ■ — .  -p    .  -7; .  Cos  j8= J    '     n • 

Bin  ^  Bin  C  '^  Ain  A  Bin  C 

^  COB  C4-COB  A  COB  B 

UO8  y : 3 — : — 5 • 

'  Bin  ^  Bin  B 

e.  The  same  angles  may  be  determined  by  means  of  the  values  of 
ft,  V,  and  (fy  &c.  01  wry  form,  and  the  corresponding  f*',  V,  tf',  of  the 
coordinate  form.  The  following  equations  may  be  employed  for 
this  purpose : 

Xy  2  Bin  a  Bin  9*      2  Bin  r  sin  r' 

Bin(ff— <')         Bin  (r — r') 
rp       ^     2  Bin  V  Bin  f'     2  Bin  «  Bin  «' 

Tan  j8=— .-- ^ 7r-=— r-4 — ^• 

'         Bin  (ir — It')        Bin  (p — p  ) 
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fp  2  rin  ^  sin  /i'      2  sin  y  sin  p' 

56.  The  three  sections,  the  inacrodiagonal,  brachydiagonal,  and 
basal,  divide  the  fundamental  octahedron  into  three-sided  pyr- 
amids. K  the  plane  in  Uie  basal  section  is  considered  the  base,  and 
the  vertical  solid  angle  of  the  octahedron  the  vertex,  of  one  of 
these  pyramids,  its  lateral  interfacial  angles  are  identical  with  the 
angles  X,  JT,  A  ;  and  since  the  terminiu  ed^  are  X,  I'^and  the 
axis  a, the  plane  angles  at  the  summit  are X:  Tj X: a,  and  Y :  a, 
of  which,  tne  last  two  angles  equal  respectively  ^  and  «'.  If  we 
make  the  vertex  A  a  centre,  and  describe  with  any  given  radius  an 
arc  on  each  of  the  faces,  a  spherical  trianffle  is  formed,  whose  an- 
gles equal  the  inclinations  oi  the  faces  of  tlie  pyramid,  viz,  X,  I", 
A^  ana  whose  sides  are  measured  by  the  plane  angles  at  the  vertex, 
two  of  which  are  f*  and  ^r.  In  this  spherical  triangle,  if  the  angles 
-4,  ft,  and  ^  are  given,  (that  is,  two  sides,  ^  and  «',  and  the  included 
angle  A\  the  angles  JTanil  JTare  readily  determined  by  Napier's 
theorem.  • 

l.Tani(X+r)=coti^^^^. 


TanJ(X-r)=cotM^;^. 


This  gives  the  half  sum  and  half  difference  of  the  angles  X  and 
F,  from  which  the  angles  themselves  are  easily  obtained.  In  a 
similar  way  are  deducra  the  following  analogous  formulas : 

2.  For  X  and  Z,  from  B,  v,  and  (f : 

Tani(X+Z)=cotiB:^J-{^J. 
Tail  i  {X-Z)=  cot  iB  ?i^4r?i- 

*  ^  ^  ^       Sin  I  (a+r) 

3.  For  Y  and  Z,  from  C,  f ,  and  r, 

Tani(r+Z)=cotiC:-^|^!. 

Tani(y-Z)=cot4c4^I=g. 

57.  When  the  angles  X  and  Y  in  any  particular  form  are  de- 
wred,  it  will  be  necessary  to  obtain  the  values  of  f*  and  "f  for  that 
form,  and  with  these  values  and  the  angle  A^  the  desired  angle  may 
be  obtained  by  the  above  equations.  In  a  similar  manner,  Y  and 
2>,  and  X  and  Z,  may  be  known  from  r  and  f ,  and  ^  and  v.  If  X 
tod  F^are  determined,  and  v  and  j  are  known,  Z  may  be  obtained 
by  the  equation, 

^^  ^=^  «"^  (-X-4) ;  or  cos  Z=^ sin  (  Y—\), 

in  which  4^  is  an  angle  to  be  determined  by  the  equation. 

Cot  +=cos  V  tan  ^;  or  cos  +=  cos  f  tan  C, 

By  varying  these  fonnnlas,  X  may  be  obtained  when    3^  or  Z  is 
known,  and  1",  when  X  or  Z  is  known. 

12 
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58.  The  following  trigonometrical  formulas  for  the  valuee  of  f*, 
V,  T,  f ,  tf,  c,  mav  be  employed  to  determine  these  angles.  It  must 
be  observed,  mat  when  either  of  the  angles  «,  0,  y,  is  obtuse,  the 
cosine  becomes  minus : 

Tan  f*=--rTrr"'  tail  *=rzr:;:xr"' 

a — 6  COB  Y  6— «  COB  y 

Tan  •'rr  --=1  tan  p=r— r^wTfl' 

a— ccosp  '      ©— a  COB  p 


m  e  sin  a      ^  6  sin  c 

Tan  ^=r :t-'  tan  t= — ^r-— — 

0-— c  COS  a  e — 6  cos  c 

59.  These  angles,  as  functions  of  the  angles  -Y,  Yj  Z,  may  be 
found  by  the  following  formulas : 

^                   cos  F+C08  X  COB  A                          COB  Z4-C08  X  COB  ^ 
(Jos  |*=5 : ^r-. 3 >  COS  V  = .   '  . S > 

"^  Bin  ^Bin  A  Bin  A  sin  B 

^  COB  AH-COB   FCOB  A  COB  Z-f-COB   F  COB  C 

Cos  «'= .      «.   . 3 '  COS  e  = : — ^": — 7, ' 

sm  Fsin  ,4  *  sin  Fbiii  C 

^  COB  JT-j-COB  Z  COB  ^  COB,F+  COB  Z  COB  C 

(JOQ  (f  = — '        .      p 1  COS  ^  = .     y   .     79 • 

Bin  Z  Bin  ^  Bin  Z  am  C 

Formulas  analogous  to  the  following,  may  also  be  employed : 

Cos  »  i  y.=    CO.  (^^  CO.  (^^)  ^ 

'  am  ^  Bin  ^  * 

in  which  S=i  (  Y+X+A).    Their  advantage  consists  in  their  ad- 
mittingmore  conveniently  of' the  use  of  logarithms. 

60.  The  following  relations  subsist  between  the  interfaciatl  angles, 
and  the  angles  of  me  sections : 

Sin  JT:  sin  Y :  :  sin  «' :  sin  f*., 
Sin  Y:  sin  Z  :  :  sin  t  :  sin  p, 
Sin  Z :  sin  X  :  :  sin  v  :  sin  (f, 
and  consequently, 

Sin  J*  sin  p  sin  (f=  sin  v  sin  ^  sin  r. 
K  fi.  is  known,  «'  may  therefore  be  found  by  the  equation, 

Sin  «'=  sin  f«.  sin  X+sin  x . 

Similar  equations  may  be  obtained  for  the  angles  v,  p,  &c. 

61.  a.   Interfctcial  cmgles  of  a  vertical  hemiprMm. — ^The  an- 

Sles  ^  and  r  are  first  to  be  found  from  the  values  of  by  c,  and  a,  in 
ie  hemiprism,  and  then  according  to  the  Napierian  tlieorem, 

from  (fj  7,  and  By  we  determine  X  and  Z;  or 

from  T,  jS,  and  (7,  we  determine  Y  and  Z. 

When  X  or  Fhas  been  found,  the  equation  j1+X+  F=180^,  will 
give  the  unknown  angle. 

b.  Inclined  rnacroamgonal  hemiprism. — From  a,  c,  /S,  the  angles 
<  and  p  may  be  obtained,  and  then  by  the  Napierian  theorem, 
X  and  J^may  be  found,  from  ^r,  y,  and  A  ; 
Z  and  Yy  from  p,  a,  and  (7. 
Finally  we  have  B+X+Z^nO"^. 
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e.  Indined  Irachydiagonal  hemi^prism. — From  &,  a,  7,  the  angles 
fft  aod  V  may  be  found,  and  then  by  the  Napierian  dieorem, 

X  and  Yfrom  ^^  ^,  and  A  ; 

JT  and  Z  from  v,  a,  and  B  ;  and  C+  F+Z=180o. 

DeterrnmcLtian  of  the  dvmensiana  of  fonns. 

62.  Several  of  the  preceding  formulas  m^y  assist  in  determining 
the  lengths  of  the  axes.  The  tbllowing  proportions  and  equations 
are  also  important : 

a.  Sin f*  :  sin  V  :  :  6 :  ay  sin  «' :  sin  p :  :  <? :  a;  sin  tf  :  sin  r  :  :  c  :  J. 

J.  When  X  and  Y^  in  a  vertical  hemiprism,  are  known, 

6 :  c  : :  sin  Fsin  fi  :  sin  Xsin  y ;  X+T+A=^1%0^. 

c  When  X  and  Z,  in  an  inclined  macrodiagonal  hemiprism,  are 
known, 

a  :  0  :  :  sin  Z  sin  a  :  sin  Xsin  7;  X4-Z+-ff=180°. 

d.  When  ^Y  and  Z,  in  an  inclined  brachy diagonal  hemiprism, 
ftr6  known 

a  :  J  ;  :  sin  Z  sin  a  :  sin  Tsin  /S  ;   r+Z+(7=180o. 

63.  When,  in  these  several  hemiprismatic  forms,  an  edge  is 
measured  that  is  not  parallel  to  the  axis  of  the  hemiprism,  the  plane 
augle  of  the  prismatic  faces  must  first  be  found,  and  then  the  Na- 
perian  theorem  may  be  applied  as  follows : 

a.  If  Z  is  the  angle  given  in  the  vertical  prism, 

o*  sin  ^ sin  y  .     y        sin  (7 sin/? • 

ISm  u= — .    „  't  or,  sm  I  = — r— =■— ^ 

Bin  Z  '  ■  sm  Z 

and  then, 

Taa  i  .  =  tan  4  {^y)^\^, 

i.  If  J^is  given  in  the  inclined  macrodiagonal  prism, 

o*     o      sin  ^  sin  y  •     ^      sin  Csin  a 

Sin  c  =  — : — =— >  or  sm  g  =  — ; — ^r-- 

^  sin  F  ■  sm  F 

or,  tan  i  p  =  tan  i  (g-^)^^J^j. 
<?.  If  X"  is  given  in  the  inclined  brachydiagonal  hemiprism, 

o*      o       sin  ^  sin  /?  .  sin  B  sin  a 

Bin  c  = — ; — =?--»  or  sm  u  = — : — zz — 

^  sin  X  sin  X 

Tan  i  ^  =  tan  i  {^-^^^+§. 
or,    tan  i  V  =  tan  i  ("-«).;„  ^  \b_x) 
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64.  Determinatwn  of  the  signs  of  forms. — ^The  rules  on  pages 
53  to  d6  ^ould  here  be  referred  to.  The  formaUu  and  rales  de- 
duced for  the  preceding  systems,  will  be  fouud  of  essential  impor- 
tance, also,  in  this  eyetem  of  crystallization. 


This  subject  may  be  further  elucidated  by  some  examples  of  the 
niode  of  calcnlatioii.* 

1.  Monodinic  System. 


1.  Red  Copper  Ore. — Hie  anneiad  figors 
reprcaonts  hd  octahedron  with  traiicat«d  and 
b4TrU»d  edges,  uid  replaced  BDglee. 

A  is  a  face  of  the  oetahedroD  ^1. 

G  truncates  the  edges,  and  is  therefore  the 
face  of  a  dodecahedron,  ^oe. 


To  determine  a"  {m)  we  measure  Ihe  inclination  of  e  on  a"=:169°  38'.  Babtract- 
ing  90°,  f  0"  38'  remain,  which  equal  halt  the  interfacial  angle  a" :  a"!=J  2fl,  (£  49) ; 
nsing  the  formula,  §  U,  3,  ni=taii.  \Bvi.  ^*  And  that  ni=2.  The  sign  of  a"  is 
therefore,  2. 

The  laces  o  (hi-d)  bevel  the  edges  of  fonn  oo ,  and  Ihcreforo  (§  IB.e,  1)b= ■.   To 

determine  «.  iri>  mcHsiire  the  Bngleo:ennd&nd  its  value  160°  S4'.  the  supplement  of 


V34-tan.  I 
poation  n= X ■ 

Making  1^19°  6',  and  observing  that  tnn.  19°  6'=}^V3  -we  obtain  n^I.  And  si 


'.  Ht=3,  end  the  owertnincd  sign  in  S-3, 


This  could  hHVe  been  determined  without  mcasuri'mcnt.if  the  pLin^so  were  iio  ex- 
tended II*  to  form  an  edge  with  the  plane  A.  Twoopjiosite  ptnneso  would  then  hare 
made  parallel  intersections  with  A,  and  conBcqiieutly.  (g  IS,  a,  S),  we  should  bai-e  had 


m+l 


•   Therefore  f 


— := ,  from  which  we  find  m 


™-l   m-l      m+l 
as  before  dctonuined. 

The  signs  of  the  planes  collootod  together  form  the  following  description  of  the 
crystal:  1,  2,  «,  2-Sn-3  S-^  »'-». 
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8.   ffroj  Copptr  Ore.— ThiB  figure   hu  ■  Mtrahe- 
dral  dunetcr.     Its  pluiei  belong  to  tbe  bUowiiig 

A,  (iwM  of  atfltrkhedroD  (f.  hi,  I); 
p,  &j!c  of  >  cnba,^i»-«j; 

•'=*'^,  (t  69);  e=»>  (t  U). 
2 

*'=»-«',  (t  8*.  g  18.  h,  2) ;  — a'='.^2 

»"=i^*,  (t  60,  64,  a  IS.  h,  1> 
8 

Th«  intersection  of  a'  vith  tvo  pUaes  e  ( a)  are  parallal,  and  tber«rore,  {^  IB, 

h,g),>*=2»nd(i=::^=<i^     ForU.e«u»ere««>D,-a'^(?:?). 
'22  8 

(2-2) 
TTie planes ■"trnncatB the  ehortaredgaa of— ^'  Bad, therefore, a 

The  edgw  e'  :  a'  are  parallel  to  the  shorter  edg««  of  -—^1  therefore,  with  respect 
to  the  plane  a',  (g  18,  h,  2),  ii'=ni+l,  and  hence  e'=!»-8. 

m..oii«„d.i^..„.41',  i|i,  .,»,  _M,  ....  .... 

8.  Inm  J'yriiet, — The  several  forms  pontnined  in  this  crystal  are  the  following: 
P=o.-!B,  C  1.     a=l,t  11.      «'=n."-ni",  t  89. 
..      [-"]      „,^["'-"-]      ^,^[«-"']      ,„^["-""] 

<*  —    a    '  2     ■  2  2 

By  meamring  e'  on  P  and  subtracting  90°  from 
the  angle,  we  obtain  the  angle  e'  on  0'  over  P,  which 
equals  2> ;  and  hence  from  g  14.  4,  since  n=Han  >,  we 
find  e'— 00-2.  «'(oo-2)  troncatos  the  edge  0":  a". 
that  is,  the  longest  edge  of  the  form  o";  therefore, 
(g  IS  i^6,)  ii'=iK=2  BDdni-n^»i-2.  But  o'makes  paral- 
lel intersections  with  e'  and  a"  and  consequently  bj 
means  of  tbe  geaeml  equation,  g  S,  for  the  parameter 
of  a  plane  forming  parallel  intersections  with  two 
othera,  we  find  o"=:4-:i 

In  the  same  manner  also,  it  is  found  that  a'=2-2.  (%  13.  i.  8). 


laequence  of  the  paraUelism  of  the  intersections  of  0',  a' and  o",  the  planes  o' 
replace  the  edgps  <>  (&g.  49)  of  the  hemi-hoxoctahedron  o",  and  are  inclined  on  the 


longMt  edge  B,  (t  741 ;  and  therefore  from  S  3.  n'=, --i — g- „  ■■     Sub- 

(ran — I  mn+m  (m — n  )m 
stitoting  4  for  m,  and  2  for  n,  and  reducing  the  equation,  we  obtain  n'^^m'. 

If  nov  the  plane  e'  were  so  extended  as  ta  form  an  edge  with  o',  this  edge  would 
be  parallel  to  the  intersections'of  o'  with  a',  and  from  the  parallelism  of  these  two 

lioea.  observing  that  b=1,  e':=»-2  it  is  determined  that  ■>=: -.    By  equating 

lhee«  two  taloea  of  m,  It  is  fonnd  that  ni=2  and  n^=j  and  the  whole  sign  of  o'  is 
I-!.     Also  from  g  la,  ».  3.  e"=«-|. 

But  OS  this  intersection  of  e'  with  o'  does  1 
rMonrse  to  a  meaauremenl  Af  above,  wefiri 
JO-  |.s  Consequently,  (§  13, 1,  3),  o"=3-|. 
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"At  ezprMai(m  for  tli«  ciystal  u,  therefon, 

,,   «      ttil,      Its,     l^£,     l^, 


2.  Dimetrie  System. 

fdcea  of  tha  fdndameDtal  ootAhedron. 

Azia  a^Vi-     ConBequeDtly,  cob.  Z — ~"A, 
««.-r=— ^Tj.    X=l*9<'BI',«idfc^4»10i'. 
It  u  obvioUB  that 

P=0,«=»,M=<»-»,«=l-<».(§a2,b,t) 
Measurement  gives  the  angle  a' :  k=146°  10', 
from  Thich,  if  90be  subtracted,  ire  obtain  M° 
30'=tZ,  and  siuee  (g  S3,  d) 

tan  iZ_taB.Se°W)' _ 

t«nl2'~taii.  «J°  6'       ■  ' 

tahedron  8. 

The  planes  a",  t'  are  of  the  gananl  toti^ 
« -  n.  Bj  meaanrement  w«  find.  11:  >":=1S8^ 
80',  1£:  *'=161°  84'.  Snbtraoting  90°,  thaw 
ramaina  the  value  ot  iZ  for  each  form ;  and  since  n=tan.  \  X,  (g  as  /),  «"=«  -1, 
<'=»-S.  ,     ■ 

Beeanse  the  planes  o',  o" ,  and  t'\  have  horizontal  intersections,  and  <"^  m-%, 
both  o'  and  o",  are  of  tjie  form  ni-2.  Because  also  o''  fomu  parallel  intersectiona 
with  M  and  a',  (S),  o'*=^l.  o'.  o".  o'",  form  parallel  edges  between  M  and  %, 
and  the  same  are  parallel  with  e,  and  they  are,  therefore,  of  tha  general  fmn 
m-m.  ConeoqaentlT,  from  the  abovo,  o'=:2-2.  As  the  motnal  intersMtiona  of  »", 
o",  o'",  are  paraUel  to  one  another.ond  also  to  the  normal  awtioaiM'^iai,  aad 
since  oi'ss*-!,  o'"=4-4,  and  a"^. 

He  planes  o'  replace  the  basal  angles  of  the  pj^amid  1,  and  their  edges  otintw- 
seotion  with  the  same  a  are  parallel,  or  in  other  words,  a  tmneatee  edge  r  of  the  foRn 
o>  (m-n);  therefore,  (g  a£,  o,  l),m(n+l)=Sm'n;  or  since  m'=l,  (n(n-f-l)=an. 

Again,  since  o'   replaces  the  edges  between  e  (I- oo)  and  o',  (S-S),  m* — !)=>, 
(g  8,  a,  S).     Therefore,  fn(n+l)=Sfn()i— 1)  .-.  «=3  and  o'=*-S. 
Since  the  mteraections  of  o'  ando''  arehoriiontal,  n'^n,  andconseqiientlTo"^:!-!. 
To  determine  o' by  measurerosnti  we  loeasnre  the  angle  o';  it.  from  which  bjanb- 
traoting  90°,  we  obtain  ^7!    Then  by  formula,  (g  aS,  (),m=tan.  iTyeotil*.  v«d*- 
terauue  m,  as  before,  equal  to  2. 
The  signa  of  tha  crystal  thus  developed  are, 

0, 1,  a,  4,  »,  s-a,  4-a,  ».a,  s.s,  s-s,  ».g,  4-4.1- »,  a- to. 
3.  Trvm^^ric  System,. 

I(B  Columbiu. — In  this  figure  we  take  a,  as  a  face  of  the 

fnndamental  form.  The  values  of  it«  axes  are,  0^1-0584 
=V112;  i=ia06=f]-4M;  (=1.  WehareP=0;  S 
^w-sb;  ]t=(D.3>;  andBincatheedgeaTsishoriaontal, 
aa  seen  in  the  crystal,  e=:«. 

The  angle  S:  i=\M°6',  and  therefore  ^JTio  the ^rum 
i{aiS)=A%°  6'.  Half  the  same  angle  in  tlie  pnam  < 
(n)=:39<'40':heDce(g30,  «)n=3and<=a.-S: 

Since  o',  6',  bevel  the  longer  terminal  edge  of  a  (1), 
they  have  the  general  sign  pii,  (g  SI,  b,  8).  and  beoaiwe 
also  6'  forms  parallel  intersections  with  i  ( oe-f )  and  P 
(0),  5=18. 

fltrunoatee  terminal  edge  of  the  pyramid  B',(I-3),and 
oonseqaently  «=)■«. 
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The  pUnM  o"  (m^)  replaoe  the  edge  o' :  |r,  and  therefore,  (g  81,  b,  4)  since  d'=l-ir 

— »-.    By  meaenrement  of  the  interfacial  an^e  |r:  6  we  find  it  to  equal  160^ 

aO';  and  hence  aince  (§  27,  cQ  tan  ^Z  in  the  prism  €,  (m-co  )==9na-hb,  we  deduce,  that 
* — ^  di^.    Now  6  truncates  a  terminal  edge  of  the  pyramid  5',  and  consequently, 


:^^ 
^ 


m    1 
o"^i-fr:  and  aince — =:- )  n=s6  and  5"^ 

n    8 

The  inclination  of  £  on  Ir  equals  167^  29',  and  hence  i  F  in  the  prism  e=67^  29^ 
Therefore,  (§  80,  e)  e=cD-i, 
The  expression  thus  deduced  for  the  crystal  is  as  follows: 

0,  1,  09,  1-S^  OD-S;  2-i;  2-00,  oo-'Sb,  od-s,  ^-ob,  oo-». 

By  substituting  the  yalues  of  the  axes  in  the  different  forms  for  a,  6,  e,  in  the  equa- 
tions, 8  26,  the  Taluea  of  the  angles  of  those  forms  may  be  obtained.  In  this  manner 
we  find  for  the  fundamental  pyramid,  .r=102o  58',  r=ll7**  61',  2fc=107**  66'.  In  the 
pyramid  l-ir(6')  by  writing  a,  6, 8«,  for  a,  6,  c,  the  same  angles  for  this  form  may  be 
found;  and  by  substituting  2a,  b.  6c,  for  a,  6,  e,  the  corresponding  angles  for  the  form 
2:1  (5")  may  be  obtained.  ^ 

4.  Sexagonal  System. 

1.  ApatiU, — ^The  annexed  figure  represents  a  hex-  149 
affonal  prism,  with  truncated  lateral  edges  and  re- 
puoed  basal  edges  and  angles.    The  plane  e  may  be 
■eleeted  as  a  face  ofthe  fundamental  pyramid  (1).  'Ihen 

P=0,  M=oo,  «=aD-2, 

a  truncates  a  terminal  edge  of  1,  and  therefore=l-2, 

The  edffe  a' :  e  is  parallel  to  a  termtiMt/ e<^«  of  1,  since  i£ 
it  ia  paraUel  to  the  Miges  of  the  plane  a,  which  truncates  { 
this  edge;  eonsequently,  a'=2-2,  (§  48,  g,  6). 

The  edge  a :  e'  is  parallel  to  a  terminal  eoge  of  e' ; 
therefore,  since  a=l-2,  0'=:^,  (g  48,  g,  5). 

a'  (2-2)  truncates  a  lateral  edge  of  the  pyramid  e"  (m),  and  therefore,  «"^_ 
The  eoge  *'' :  c^'  is  parallel  to  a  terminal  edge  of  e''  (2) ;  consequently,  a"=4-2. 
Deaeription  of  the  crystal: 

0,  i,  1,  2,  1-2,  2-2,  4-2,  00-2. 

2.  OalciU, — The  figure  is  secondary  to  a  rhom-  150 
bdhedron.     Its  larger  faces  e'  belong  to  a  scalene - 
hedron.     Its  primary  faces  are  marked  JR. 

a  is  a  face  of  the  hexagonal  prism  coE. 
The  interiacial  angle  a:  a,  subtracted  from  180°, 
equala  the  inclination  of  a'  on  the  axis,  =  the  an- 

COt.  a 

gle  a;  and  since m=  /  (g  46,  g),  a'  being  the 

corresponding  angle  in  the  primary  a'= — 2R. 

The  edgea  R:  e\tf  :  tf^^ :  R,  are  parallel :  conse- 
quently, r  :  t',  are  faces  of  a  scalenohedron,i2«»,(g  43, 
t,8).  But  also  the  planes  a'  {—2R)  truncate  the 
acute  terminal  edoes  of  the  scalenohedron.  It  fol- 
lows, therefore,  that  €'=:R*,  (§  48,  4 

The  terminal  edges  of  the  i^miary  are  truncated 
by  e=-iJ2,  (g  48,  k,  6). 

The  plane  e'  forms  a  horizontal  intersection  with 
f*  (12*)  and  is,  therefore,  of  the  general  form  mR^^ 
(1 48,  a).  Also,  because  it  beveb  the  terminal  edge 
cl  the  primary  R,  ^m'  (3»'— l)=m,  (§  43,  ifc,  1). 
Sbee  n'r=8,  we  haTe4m'=m=l  and  fn't=.|,  there- 
fi»re,  e'=|J2*. 
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The  two  adjaeent  planes  e'  (iR*)  form  parallel  intersection  with  two  iaoei  of  the 
rhombohedron  a'\  and  therefore  bevel  its  terminal  edges ;  consequently,  since  ia»' 
(8n'+l)=m,  (§  48,  k,  4).  a'=-*/2. 

To  obtain  the  value  of  the  axis  (a)  from  R  on  R,  use  equation,  (§  45,  g\  a*= 
8(1+ cos  X) 
2—4  cos  X' 

If  ar=106°  6',  then  since  cos  106*  6'  =— cos  74°  65  ==— 0*26022;   therefore 

,_3(1~0-26022)_2'21984 
"  ~2+4  XO •26022'"8  04088' 
whence  0'8643=a  (the  desired  axis). 

Description  of  the  crystal:  /?».     J/?».      oo  iJ.     —J/?.     — \R.     — 2i2.     R, 

3.  Quartz. — In  the  annexed  figure  i2,  a",  are  the  planes 
of  the  fundamental  pyramid  (1).  a'",  a»',  a»,  are  other 
paramids,  and  the  obliquely  situated  planes  are  tetarto- 
hedral  forms.     a=  prism  oo. 

The  edge  R :  e*  being  parallel  to  a  terminal  edge  of  the 
fundamental  pyramid,  e'=2-2,  (S  48,  g^  5). 

Because  the  intersections  of  the  planes  o',  *'',  o'",  o**, 
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are  parallel  to  d  they  have  the  general  sign  m- 


m 


OT — 1 


The  signs  of  the  planes  a"\  a*  * ,  a* ,  may  be  determined 
by  measuring  the  inclination  a ;  a'",  a\€^'*  ^a'.a"*.  They 
are  thus  found  to  be 

a'=|.,  a*»==8,  a'"=4. 

The  tetartohedral  forms  o',  o",  o'",  o**,  have  the  general 

fonnula  / — -. — i  ando*  isr — 7—  • 
4  4 


Moreover,  as  n= — -> 

m-1 


since  the  parallel  intersections  are  parallel  also  to  a  terminal  edge  of  1.  The  inclina- 
tions of  tnese  planes  on  a,  diminisned  by  90^,  equal  each  the  semi-angle  U.  Then 
from  the  equation  for  2  w — 1  (§45,  h\  w^  obtain  for  quartz,  2m — 1=2*34  tan  \U. 

Hence  to  determine  in  for  any  plane,  we  have  only  to  measure  the  angle  between 
the  plane  and  a,  and  subtract  90° ;  this  gives  ^  27,  and  then  the  equation  2m — 1=2*84 
tan  \U^  gives  m.     Thus  we  obtain 

(8-f)     ,     ,(4-j)     „_.(6-i)     ,„     .(6-f) M) 


o»=r— J-,  o'=i-    ^ 
Description  of  the  crystal : 


»o 


It 


o'"=i 


.iT  = 


1. 1. «.  4. ;.  2-2.  /4>  M)  ^ii>.  M)  Ml 

4  4  4  4  4 

5.  Monoclinic  System. 

Monazite. — Assuming  g  as  a  face  of  the  fundamental 
form,  €=oo-Go",  erroD-Qo.  Tlie  general  descriptive  expres- 
sions for  the  remaining  planes  are  as  follow  : 


e'=oo.n 
Af =:ao  -n 


&=m-ao  a=m- 00         a'=m'- go 

a= — m-00         d= — m  o''=m'-n 

The  plane  a(m-a> )  forms  parallel  intersections  with  d  and 
jj  e,  which  intersections,  since  they  are  parallel  with  the  edge 
e  :  e  ( oD-oo  )  are  also  parallel  with  the  orthodiagonal  edge 
of  e  (1).  Hence,  €=—1  (§  63.  1,  6),  and  a=l-oo ,  (8  63, 1,  6) ; 
and  also  since  informs  parallel  intersections  with  d  and  6, 
ifcr=oo(§68,  l,a). 

ft  truncates  the  edge  between  e  and  6,  which  is  the  din-     • 
odiagnaledgeof  1,  and  therefore,  ft=l-oo  (§  68,  1,  c). 
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a  iu  the  same  manner  truncates  the  clinodiagonal  edge  of  — 1.  Conaequently, 
i=  1-00,  (§53). 

The  intersection  of  o'(m-ii)  with  6  (1)  is  parallel  to  the  clinodiagonal  edge  of 
octahedron  1,  consequently  n=m  (§  68  6),  and  o'=m-m.  Again,  o'  forms  parallel 
intersections  with  0(1-00)  and  Jf,  (ao),  and  therefore  its  sign  is  of  the  general 

form    m -•     But  from  the   above,  n=m,  and    consequently   «•= ;-.  from 

wt— 1  fn^— 1  y 


which  we  find  m=2,  and  a=^.^ 

The  edge  o' :  a'  (m'-ao )  is  parallel  to  the  orthodiagonal  edge  of  0'  (2  -s)  conse- 
quently iM=2,  (§  63,  1.  6),  and  a'=2-ao. 

The  intersection  of  o'  (2.2)  with  6'  (ao-n),  is  parallel  to  the  basal  section  of  2.8, 
(apparent  in  the  crystal,  though  not  in  the  fig^e,  a  perspectiye  representation  of 
it);  hence  n'=:2,  (§  63,  1,  a\  and  i'=oo.^. 

Thus  all  the  expressions  for  the  planes  of  this  crystal  have  been  determined  with- 
out a  measurement.  If  the  intersection  of  o'  with  M  were  not  apparent  in  the 
crystal,  it  would  be  necessary  first  to  determine  i'  by  measuring  the  mterfacial  an- 
gles M  :  £  and  i^ :  i  ;  these  angles  U^^  85'  and  117^  51'  diminished  by  90^  dve  the 
angles  X  in  the  two  forma  M  (oo)  and  i\  (00. n');  and  then,  since  tan  46^  86'=2 
tan  27°  51%  it  follows  that  n'=:2  and  ^'=ao .  ^  Thence  since  the  intersection  of  o' 
with  e'  isparallel  to  the  basal  section  of  o\  (num),  o'=2.Sf  (§  58,  1,  aX  **  before 
foand.  The  same  might  have  been  similarly  determined  by  measuring  the  inclina- 
tion of  1  on  a  and  a\ 

For  the  calculation  of  the  dimensions  and  angles  of  the  cr}'stal  we  have  as  data, 
OD-x  :  l-3o«140O40',     od-qo;  — 1-00=126°  8',  oo-ao  :  00=136°  86'. 

180°— 140°  40'=89°  20'«/i', 
180°— 126°  8'  =53°  52'=^, 
186°  85'— 90°=46°  85'=^  in  00. 

Since  l-oo  and  — l-oo  are  coordinate  forms,  we  may  determine  C7  by  the  equation 

S  sin  M  sin  «' 

tu  c^—r-f rf-i  whence  we  obtain  Ct=70°  14'. 

sin  (/I— ^') 

To  determine  the  axes  there  are  given  the  angles  C,  fi,  and  X  in  the  form  00.  If  6= 

l.tsn  Xsin  C=u:y  (§  51,  a);  consequently, c=l-0265. 

i^«        sin(C4-4i)_sin  49°  54'     ,       , 
Again, 0=1 — \.-lSl=  ,    oro  »v  '  therefore  a=0-947l. 
sin  ^        Bin  35°  52  y 

Hence,  a  :  6  :  c=0-9471 :  1  :  1*0266. 

After  thus  determining  the  axes,  the  angles  X,  F,  Z,  in  the  various  forms,  are  readily 
obtained  by  the  equations,  p.  86.    For  example,  with  regard  to  the  form  ±.\,  X  and 

-f  may  be  determined  by  the  equations  tan  Jr= )  tan  JTss— ,  tan  ir  having 

sin  ^'  sin  n 

first  been  found  by  the  equation,  tan  ir=.l.    This  gives  X=69°  41',  which  is  half  the 

tan  m'  tan  m 

interfiicial  angle  c  :  d.  By  means  of  the  equations  tan  y=— ; ^  tan  F=-; — ,  weob- 

^n  Ktnd  F,  which  are  respectively  the  supplemental  angles  of  «  on  c  and  i  on  6. 

Again,  by  the  equations,  tan  fe=    °^P"^  Wn  Z^^^~^^  (a  being  found  by  the 
•^  ^  sin  ff  sin  9 

«pution  sin  »=4- ]'  we  find  the  angles  Z,  Z',  which  are  the  supplements  of  P  on  6  and 

P  nn  e.     r+  F=the  inclination  of  6  on  6  over  an  orthodiagonal  terminal  edge,  and 
^i?=:the  inclination  of  £  on  6  over  a  basal  edge  of  the  form±l, 
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In  the  form  2 .)  whose  axes  have  the  ratio  2a,  26,  e,  the  angle  ft  is  identical  with  the 

eorreeponding  angle  in  1.    v  is  found  by  the  equation  tan  v=t-i  ^nd  c  by  the  equation 

0       c 
tan  #:=  --r=*~-*  After  the  determination  of  these  angles,  X,  T,  Zin  this  form,  may  be 

found  by  the  same  equations  as  above.  The  inclination  of  P  on  M  may  be  determined 

(  Z           tan  Ci/(6*-4-€*) 
by  the  equation  for  tan  Zin  the  form  ao,tan  i  ^=T i-JLT-l.  (g  51,  a),  whieh 

affords  the  supplement  of  the  desired  inclination;  or  by  the  equation,  (§61,  d),  sic 

cos  X 
n  (the  sought  angle)=-- 1  or  cos  n=sin  X  cos  C,  in  which  JTis  the  angle  Xin 

the  form  M  (ao  ).    The  iuterfacial  angle  a  :  ^  is  determined  by  the  equation  for  tan 
Fin  1-00. 
In  a  similar  manner  the  angles  of  the  other  forms  may  be  obtained. 


that 


ON  THte  DRAWING  OF  FIGURES  OF.  CRYSTAIA 

In  the  projection  of  crystals,  the  eye  is  supposed  to  be  at  an  infinite  distance,  so 
at  the  rays  of  liffht  fall  from  it  on  the  crystal  in  parallel  lines ;  and  not  divergbg 


as  in  ordinary  landscape  perspective.  If  parallel  Imes  were  drawn  from  the  rer- 
ticos  of  the  solid  angles  of  a  cr^'stal,  to  a  board  placed  behind  it,  and  the  points 
thus  formed  on  the  board  were  connected  by  straight  lines,  as  in  the  crystal^  a  re- 


IS  termed  the /)/an«  of  pre _ —  ^__ ^ .-j,-—  — ^ —   .,.—  -««  ,«. 

tical  axis,  may  pass  throu^  the  vertical  axis,  or  may  intersect  it  at  an  ohlitjue  angle. 
These  differentpositiourt  give  rise,  resjpectively,  to  the  horizontal,  vertical,  and  oblique 
projections.  Tne  rays  ot  lieht  may  fall  perpendicularly  on  the  plane  of  projection, 
or  may  be  obliquely  inclined  to  it ;  in  the  former  case  Uie  projection  is  termed  orfAo- 
graphic,  in  the  second  clinographic.  In  the  horizontal  position  of  the  plane  of  pro- 
jection, the  projection  is  always  orthographic.  In  the  other  positions,  it  may  be 
either  orthographic  or  clinog^phic.  It  lias  been  usual  to  give  the  plane  of  projection 
an  oblique  position,  and  to  use  the  orthographic  mode  of  projection.  It  is  however 
preferable  to  employ  the  vertical  position  and  clinographic  projection,  and  this 
method  is  elucidated  in  the  following  pages. 

The  projection  of  the  axes  of  a  crystal,  is  the  first  stop  preliminary  to  the  projec- 
tion of  the  crystal  itself  It  will  be  more  convenient  to  illustrate  first  the  projec- 
tion of  the  axes  in  the  monometrio  system,  which  are  equal  and  intersect  at  right 
angles,  llie  projection  of  the  axes  in  the  other  cases,  may  be  obtained  by  var^^ng 
the  lengths  of  the  projected  monomotric  axes,  and  idso,  when  oblique,  their  ineli- 
nations. 

Monometrie  System. — ^Whcn  the  eye  is  directly  in  front  of  a  face  of  a  cube,  neither 
the  sides  nor  top  of  the  crystal  are  visible,  nor  the  secondary  planes  that  may  be 
situated  on  the  intermediate  edges.  On  turning  the  crystal  a  few  degrees  from  nght 
to  left,  a  side  lateral  plane  is  brought  in  view,  and  by  elevating  the  eye  slightly,  the 

terminal  plane  becomes  apparent,  dalf  uie  planes 
on  the  crystal  are  now  visible,  and  consequent^  this 
is  a  convenient  position  for  projecting  it  In  the 
following  demonstration,  the  angle  of  revolution  it 
designated  4,  and  the  angle  of  the  elevation  of  the 
cye,<.  Fig.  161  represents  the  normal  position  of  the 
horiaontal  axes,  supposing  the  e3re  to  be  in  the  direc- 
tion of  the  axis  Bfi ;  BB  is  seen  as  a  mere  point, 
while  OG  appears  of  its  actual  length.  On  revolv- 
ing the  whole  through  a  number  of  degrees  equal  to 
BMB'  (H)  the  axes  have  the  position  eiuiibited  in  the 
dotted  lines.  The  projection  of  the  seminxis  MB  is 
now  lengthened  to  MN,  and  that  of  the  seniiaxis  MC 
is  shortened  to  MH. 

If  the  eye  be  elevated,  (at  any  angle,  «),  the  lines 
B'N,  BM  and  O'H  will  be  projected  r;^9pectively  be- 


16S 


DSAWIHQ   OF  F1QEKBB  C 


lowH,HHidH,*qdtheleDfrthBofthessprDiectioDB<whUh  we  may  dMintaUb'N, 
J  rli   '     *  "'"  *"  <l'™etly  proportional  to  the  lengtha  of  the  Unce  B'W,  BM, 
is  luual  to  ac1o]>t  fuch  a  revolution  and  luch  an  elovation  of  tha  eye  at  maj  b« 


aa  projoc^ted  after  the  rsToIution  alluded  to  (UN :  MH)  bj  1 : 

"  *-  *'"  •■-■*.     Kow  the  eharaeter  of  the  tUw  will  TMJ 

Suppose  r  to  equal  8  ftnd  I  to  •qoal  %,  thw 


p;  and  the  ratio  of  b'N  to  M.\  b] 
with  the  valuea  oMunied  for  r 
proceed  ai  followi : 

Draw  two  linea  AA',  H'H  (f  154)  intoraectiiig 
one  another  at  riglit  angles.  JIako  lIU=Mir 
=i.  Divide  HII'  into  r  porta,  and  through  the 
pointi,  X.  Ji',  thna  determined,  draw  i>erpcn- 
dieuUn  to  HII'.  On  tlie  left  hand  verticDl,  set 
oR',belowH',Apartn'R,eqoaIto-'-A=-  H'M; 
•nd  froiu  R  draw  lUI,  and  extend  the  eaiue  to 
the  vertical  S:  B'B  is  the  projection  of  the 
front  horiioatol  azii. 

I>r«wD3  parallel  with  Mil- nnd  coonMt  6, 
M.  From  the  point  T  in  which  SU  intenccte 
BS.  draw  TC  parallel  with  MH.  A  line  (CC') 
dnwn  from  C  through  M.  and  extended  to  the 
left  vert ical.  is  the  proji^ul ion  oftheeido  hori- 

Lay  off  on  the  ri);iit  vertical,  o  part  HQ 
eqnal  to    Mn,  and  moke  MA=MA'=MQ  ;   AA'  i 

The  TalucB  of  r  and  i  commonly 
tahen,  are  r:=S,  «=:3,  in  which  cane. 
i=18''!i9',and*  =  9"  28'.  It  ia  not 
uniuiuilto  pive  i  the  thIuo  of  S.  in 
which  case  1=*"  iW.  This  afford«  a 
narrower  terminal  piano.  Tliean^lef 
ii  obtained  by  the  equation  cot  J=r, 
the  angle  i  hy  the  equation  cot  r=r  i. 

nie  regular  octahedron  may  now 
be  drawn,  by  connecting;  the  extremi- 
tica  of  the  horiiontnl  axea,  and  then  , 
oniting  them  by  right  linea  with  the 
points  A,  A',  as  in  t  166.  If  lines  be 
drawn  tbrongh  the  points  B  and  B', 
parallel  with  C  C,  and  through  C,  V.'. 
parvllcl  with  the  axis  BB'.  a  plan* 
lll^re  din/is  formed,  which  I*  a  hori- 
•ontal  section  of  the  cube.    Through 

thepoiuts  a,  b,  c.  d,  draw  linM  parallel  with  the  vertical  axis  AA',  and  extend  than 
each  tide  of  these  points,  to  ■  distance  equal  to  the  vertical  aemiazia  MA.  By  con- 
necting the  apncr  and  also  the  lower  eitrenitie*  of  these  perpendioDlan  by  line* 


parallel  with  the  linn  ah,  be,  cd,  da.  the  figure  will  represent  a  cnba. 

He  enbe  may  also  be  projected  by  drawing  lines  baai  H  to  the  e< 
edgeof  thenetshedron, and  then  extendingtiieeelinettodoubletheir  length.   Their 


«  the  vertices  of  the  angles  of  the  cube. 
It  is  convenient  to  have  at  hand  nn  accurate  figure  of  a  oubo  drawn  on  a  large  scale, 
•s  it  mar  readily  be  nsed  hy  methods  explained  beyond  £ir  making  flgnrea  of  the 
type  prinnis  of  either  of  the  other  systeme.  Kucb  a  figure  may  be  made  as  above 
nplained.  It  may  alio  be  eoostnictcd  with  a  graduated  are,  or  a  scale  of  signs  as 
fallows.  Draw  two  lines  at  AA'  and  HII,  f.  154,  crossing  at  right  angles;  draw  a 
>uieC'C.makinf;«n  angles"  It'  with  H'H.  and  BB',  making  an  angle  as°  S4', 
with  H'H,  each  crossing  AA'  in  M.  Then,  M  being  the  oentra  of  each  sxii,  make 
AA'  41  inehea  in  length,  CC  4^  inches,  BB  H  inchea.   From  the**  uet  the  eubt  is 
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readily  constructed.    The  oxe^  are  more  exactly,  AA'  4*246  in.,*CC'  4*038  in.,  BB' 
1,600  in. 

Dimetrie  System. — ^In  the  di metric  system  the  vertical  axis  may  be  made  to  cor^ 
respond  to  the  dimensions  in  a  dimotric  crystal,  by  laying  off  on  MA  and  MA',  (taken 
as  nnits),  extended  if  necessary,  a  line  equal  to  a -h 6;  or  if  6,  the  horizontal  axis 
of  the  prism  =1,  the  line  should  equal  a  (the  vertical  axis)  simply.  After  deter- 
mining thus  the  points  A'',  A'",  the  dimctric  octahedron  may  oe  formed  in  the 
same  manner  as  the  regular  octahedron  above  described,  except  the  points  A'',  A'" 
should  be  substituted  for  A,  A'.  The  method  of  describing  tne  cube,  already  ex- 
plained, may  be  employed  also  for  the  right  square  prism.  Another  ri^ht  square 
prism  may  be  represented  by  drawing  linos  parallel  with  the  vertical  axis,  through 
the  extremities  of  the  horizontal  axes,  making  them  equal  to  the  vertical  axis,  and 
uniting  their  extremities.  Also  another  square  octahedron  may  be  constructed  by 
connecting  the  points  a,  A,  c,  d,  with  the  extremities  of  the  vertical  axis. 

TVimetrie  Syttenu — ^The  monometric  axes  may  be  adapted  to  trinietric  forms  as  foUowK 
if  the  axis  6=1,  lay  off  MA"  and  MaV"  cquafto  a,  and  MC",  MC"  equal  to  e :  if  c=l, 
make  MB'',  MB"^  ec^ual  to  b.  By  connecting  the  extremities  of  tlie  axes,  as  already 
explained,  the  rhombic  octahedron  may  be  constructed.  Tlie  rectangular  prism  may 
be  projected  in  the  same  manner  as  the  cube ;  the  rhombic  jirism  in  the  same  man- 
ner as  the  second  square  prism  just  described  ;  and  tlie  rectangular  octahedron  in 
the  same  manner  as  the  second  dimetric  octahedron  ex]ilaiue<l  in  the  last  section. 

In  changing  a  figure  of  a  cube  (in  which  the  edges  =1 )  to  a  square  or  rectangu- 
lar prism  OD-  oo,  it  is  only  necessary  to  shorten  or  lengthen  tlie  edges  to  correspond 
"with  the  axes  of  tlie  new  prisiiL 

Monoclinic  System, — ^Tlie  axes  a  and  6  in  the  iiionoolinic^  system  are  inclined  to 

one  another  at  an  oblique  angle^^y.  To  pro- 
ject tliis  inclination,  and  thus  adapt  the  mono- 
metric  axes  to  a  monoclinic  form,  lay  off  on  the 
axis  MA,  Ma:=  MA  cos  y,  and  on  the  axis  BB' 
(before  or  behind  M,  according  as  the  inclinm- 
tion  of  6  on  a,  in  front,  is  acute  or  obtuM) 
MA=rMBXfliu  y.  From  the  points  b  and  a,  draw 
lines  parallel  respectively  with  the  axes  AA' 
and  BB',  and  from  their'  intersection  D',  draw 
.through  M.  D'D,  making  MD=M1)'.  The  line 
DD'  is  the  clinodiagonal  and  the  lines  AA,  C'C, 
DD'  represent  the  axes  in  a  monoclinic  solid  in 
which  a^=b==c=l.  The  points  a  and  6  and  the 
position  of  the  axis  DD'  will  vary  with  the 
angle  y.  The  relative  values  of  the  axes  maybe 
given  them  as  above  explained ;  that  is,  if  6^=1, 
lay  off  in  the  direction  of  MA  and  MA'  a  line 
equal  to  a,  and  in  the  direction  of  MG  and 
MC  a  line  equal  to  r,  drc 
The  rig!il  rhoiiiboidal  prism  may  be  projected  in  the  same  manner  as  the  cube  or 
right  rectan^lar  prism,  and  the  oblique  rhombic  prism,  in  the  same  manner  aa  the 
right  rhombic  prism. 

Dielinie  Syttem.* — In  the  diclinic  system,  the  vertical  section  through  the  hori- 
zontal axes  intersect  one  another  at  right  angles,  as  in  the  j^eceding  system,  but 
the  inclination  of  a  to  6  (y)  and  a  to  c  (0)  are  each  oblique.  This  obliquity  may  be 
given  the  monometric  axes  as  follows :  Lay  off  on  MA,  (L  166),  Ma=MAXcos  y,  and 


lefL,  Mc=MC'X8in  0.     Draw  lines  from  of  and  c  parallel  to  MC  and  MA  ;  £',  the 
intersection  of  these  lines,  is  one  extremity  of  the  macrodiagonal ;  and  the  line  E'E, 


*  Tlie  diclinic  system  differs  from  the  tricllnic  in  having  only  two  of  the  axial 
interse<!tions  oblique  instead  of  the  Uiree.  As  no  example  of  it  lias  been  observed 
among  minerals,  and  the  forms  are  as  well  described  in  the  triclinic  system,  it  was 
not  treated  of  in  the  earlier  part  of  the  work. 
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these  Bections. 
we  may  vary 


in  which  ME=ME',  is  the  macrodiagonal.  AA^  DD',£E'  are  the  axes  in  a  diclinie 
form,  iu  which  the  axes  are  enunl.  From  the  observations  on  the  preceding  systems 
of  crystallization,  the  methoa  t-o  be  employed  in  giving  the  axes  their  relative 
values  in  a  particular  diclinio  form,  is  sufficiently  obvious.  The  construction  of 
the  oblique  rectangular  prism  is  analogous  to  that  of  the  cube. 

TVielhrie  Sifttem. — ^The  vertical  sections  through  the  horizontal  axes  in  the  tridinic 
system  are  obliquely  inclined ;  also  the  inclination  of  the  axis  a  to  each  axis  b  and  c,  is 
oblique.  In  the  adaptation  of  the  monometric  axes  to  the  triclinio  forms,  it  is 
therefore  necessary,  in  the  first  place,  to  give  the  requisite  obliquity  to  the  mutual 
inelination  of  the  vertical  sections,  and  arterwards  to  adapt  the  norizontal  axes,  as 
in  the  diclinie  system.  The  inclination  of  these  sections  we  may  designate  A,  and 
as  heretofore,  the  angle  between  a  and  b,  y,  and  a  and  c,  fi.  BB'  is  the  analogue 
of  the  brachydiagonal,  and  CO'  of  the  macrodiagonal.  An  oblique  inclination  may 
be  given  the  vertical  sections,  by  varyine  the  position  of  either  of  '* 
Permitting  the  brachydiagonal  section  ABA'B'  to  remain  unaltered, 
the  other  section  as  u>llow8  : 

Lay  off  on  MB,M6'=MBXcos  A,and  on  the  axis 
G'C,  (to  the  rieht  or  left  of  M,  according  as  the 
acute  angle  A  is  to  the  right  or  left),  Mc=MGx 
■in  A*;  completing  the  parallelogram  M6'  De, 
and  drawing  the  diagonal  MD,  extending  the 
same  to  D'  so  as  to  make  MIK^MD,  we  obtain 
the  line  DD';  the  vertical  section  passing 
through  this  -line  is  the  correct  macrodiagonal 
section.  The  inelination  of  a  to  the  new  ma- 
crodiagonal I)D'  is  still  a  right  angle ;  as  also 
the  inclination  of  a  to  6,  their  oblique  inclina- 
tions may  be  eiven  them  by  means  of  the  same 
formulas  employed  in  the  diclinie  system,  ex- 
cept that  the  axis  D'D  is  to  be  substituted  for 
ch.  The  vertical  axis  AA'  and  the  horizontal 
axes  EE'^  (brachydiagonal)  and  FF'  (macro- 
diagonal)  thus  obtained,  are  the  axes  in  a  tri- 
dinic form,  in  which  a^=^b=c==\.  Different 
according  to  the  method  heretofore  illustrated. 


values  may  be  given  these  axes, 


158 


fffxa^onal  System. — In  this  system  there  are  three  equal  horizontal  axes,  at  right 
angles  with  the  vertical.  The  normal  position 
of  the  horizont^il  axes  is  represented  in  f.  158. 
The  eye,  placed  in  the  line  of  the  axis  YY,  ob- 
serves two  of  the  semiaxes,  MZ  and  MU,  ])ro- 
jected  in  the  same  straight  line,  while  the  third, 
mY,  appears  a  mere  point.  To  give  the  axes  a 
more  eligible  position  for  a  representation  of 
the  various  planes  on  atetraxonal  solid,  we  re- 
volve them  from  right  to  left  through  a  certain 
number  of  degrees  i,  and  elevate  the  eye  at  an 
angle  c.  The  dotted  lines  in  the  figure  repre- 
sent the  axes  in  their  new  situation,  resulting 
from  a  revolution  through  a  number  of  degrees 
equal  to  J=YMY'.     In  this  position  the  axis 


MY'  is  projected  upon  MP,  MU'  upon  MN,  and 
MZ'  on  MU.      Designating  the   intermediate 


axis  1,  that  to  the  right  II,  that  to  the  left  III, 
if  the  revolution  is  such  as  to  give  the  pro- 
jections of  I  and  II,  the  ratio  of  1  :  2,  the  relations  of  the  three  projections  will  be 
as  follows:  I :  II  :  111=1  :  2  :  S. 

Let  us  take  r  (PM  :  HM)  equal  to  3,  and  «  (b'P  :  PM)  equal  to  2,  these  being  the 
most  convenient  ratios  for  representing  the  hexagonal  cr^'stalline  forms.  The  fol- 
lowing will  be  the  mode  of  construction : 

1.  Draw  the  lines  AA,Iin  (t  169)  at  right  angles  with,  and  bisecting  each  other.  Let 
HM=6,  or  HU=26.  Divide  HH  into  six  parts  by  vertical  lines.  These  lines,  in- 
cluding the  left  and  right  hand  verticals,  may  be  numbered  from  one  to  six,  as  in 
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the  figare.     In  th«  firat  Ttrtioal,  below  H,  Uy  off  HS=^  6,  ud  from  8  dnw  •  lin« 

through  M  to  th«  fenrtb  Tertical.     TT'  u  the  projeotion  of  the  axii  L 

,,n  It.  From  Y  draw  a  line  to  the  aixth tw- 

tical  and  parallel  with  UH.  From  T,  the 
iitremit;  of  thie  line,  draw  a  line  to  K  iit 
the  eaeond  Tertical.  Ilien  fix>n  the  poiat 
U  in  whish  TN  interaeota  the  fifth  Tertical, 
draw  a  line  throqgh  H  to  the  aecond  Tar- 
ticai ;  UU'  ii  the  projection  of  the  asU  IL 
8.  From  B,  where  TK  intaneeU  the 
third  Tertical,  draw  RZ  to  the  firat  vertical 

Earallel  with  UH.  Thuk  from  Z  draw  ■ 
ne  through  H  to  thg  lizth  Tertical :  thii 
line  ZZ'  ii  the  projeotion  of  the  axi«  HL 

4.  For  the  vertical  axil,  lay  oS  from  S 
on  the  lecond  vertical  [C  IBS)  a  line  otaaj 
length,  and  con*tniet  upon  thi*  Una  an 
e^uilaterai  triangle;  one  aide  (NQ)  of  Uiii 
tnanglo  will  interaeet  the  fint  vartical  at 


.'^it' 

a  diitanae,  HV,  from  H,  oorreapoading  to 

the  angle  BNV  i*  an  angle  of  80°,  and  H!h= 

IHK.     HV  it  therefore  the  radiu  of  theeircle,  {I  IM).     Hake  therefore  MA^MA' 


Z'H  in  line ;  for  in  the  triangle  NHV,  the  angle  BNV  i*  ai 


=MV ;   AA'  ii  the  vertical  axii,  and  YY',  UU',  ZZ'  are  the  projected  horiM&tal 


i  been  eonatmcted  o 


o  the  horiiont«l  azee.     Iti  astaal 


length  in  different  hexagonal  or  rhombohedral  forma  may  be  laid  off  aceordias  to 

the  metliDil  gufflcientlv  expluncd.    If  lines  be  drawn  through  the,eztreniiti«t  ofthe 

s.  parallel  with  the  vertical  azie,  and  the  part*  above  and  below  be 


made  equal  to  the  vertical  aemiaiis,  their  extremitiea  will  be  the  vertioea  of  th* 
ailf;lee  of  a  luxagonai  prim,  and  by  connecting  them  ws  obtain  the  projection  of 
thiB  eolid.  A  double  taeiagonal  pvrunid,  the  iioecelae  dodecahedron,  may  be  pro- 
jeetcd  b^'  eonntwling  the  extremitiee  of  the  horiEontal  axce  with  each  other,  and 
also  uniting  them  with  the  eitremitiet  of  the  vertical  ozie.  By  drawing  Unat 
through  the  eztremitioa  of  each  horizontal  axis,  parallel  to  a  line  connacting  the 
I  an  eitremitiea  of  the  other  two  axes,  a  plane  hex- 

agonal flgure  will  be  obtained,  which  is  the 
section  of  a  hexagonal  prism  diagonal  with  the 
one  above  referred  to:  and  by  connecting  the 
anglea  of  this  hexagonal  plane  with  eztremitita 
of  the  vertical  axis,  a  tecottd  isosceles  dodeca- 
hedron is  projected. 
Toconstrnctarhombohedran,  layoff  verticals 
^2  through  the  extremities  of  the  horiioDtal  azea, 
and  make  the  parts  both  above  and  belowtheas 
aitremitiea,  equal  to  the  third  of  the  vertical 
semiaiis,  (C  leo).  The  points  E,  E,  E',  E',  Ac. 
are  thus  determined ;  and  if  the  eitremitica  of 
the  vertical  axis  be  connected  with  the  points 
E  or  G',  rhombohedroDs  in  different  positions, 
v^  y^  mK  or  — mR,  will  be  constructed. 

Delititation  of  Steondarg  Plane*  on  tht  PruRorf  ^orms. — Prerioos  to  drawing 
the  secondary  planes  on  a  primary,  it  becomes  necessary  to  determine  the  direction 
of  the  intersections  of  these  planes  with  the  primary  faces,  and  also  in  most  eaaea, 
with  other  SFCondarv  planes.  The  principles  of  analytical  geometry  have  afforded 
Neumann  formolas  lor  those  intersections;  bnt  it  would  be  giving  this  article  too 
great  an  eitension  to  enter  into  a  full  discussion  of  this  method  of  determining  in- 
tersections.    It  is  in  general  sufficient  to  employ  the  method  of  construction. 

In  the  employment  of  the  plan  of  construction,  the  projection  of  the  prism  0, 
<e  - «,  is  the  most  convenient  preliminary  step ;  that  is,  the  cube  in  the  monometrio 
lyetem,  right  sq^uare  prism  in  the  dimetrie  systuo,  the  reotangnlar  prism  in  tbs 
mmstrie,  the  tight  rhomboidal  in  the  uoikvclinie,  uid  th«  pruiaO,  b-b  ,.*-%, 
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in  ths  dielinia  and  trialinie  ijittnu.  ^lu  f«  kdriMbla  beoatue  in  theu  tonnt  the 
lateral  edges  an  equal  and  parallel  to  the  Tertinal  aiii,  and  the  baeal  edgei,  to  the 
harUnataTazea ;  and  consequently  in  laying  off  the  different  planei,  theie  edgea 
mar  be  inbrtitnted  fbr  the  azea. 

NppoM,  for  example,  the  right  rectangular  pri>m  baa  been  projected,  (f.  161),  and 
it  i*  raqnirad  to  plaoe  on  ite  anglea  the  plane  £,  vhoae  partmetne  ratio  i«  2  :  I  :  1. 
aiao*  %  rafara  to  the  Tertieal  asi,  we  Uty  off  on  the  lateral  edge  (c)  twice  ai  many 
parte  of  thii  edge  aa  of  each  of  the  terminal  edgee,  (,t  and  i).  Coni«qnently,  by 
taking  a  point  in  tha  edge  «  distant  from  s,  1  the  length  of  e,  and  a  i>oint  in  eaeh  t 
and  i,  i  Uieir  reapectiTe  lenetha,  and  then  Joining  theae  pointa,  the  condition!  vill 
ba  complied  with,  and  the  plane  SP  will  be  conitmcted.  If  the  plana  to  be  intro- 
Anaed  ware  4-t,  the  parametrio  ratio  of  which  il  4 :  t ;  1,  (in  which  *  refen  to 
tka  Tartieal  azia  and  1  to  the  longer  horiiontal)  we  ahonld  in  Uie  game  manner  mark 
afftpartaof  «,  loft,  and  1  oti;  if  the  place  were  4:|  (in  which  8  refen  to  the 
A«t«r  horiaontal  axiaj,  3  parta  of  e  ihould  be  laid  off,  and  1  of  t.  Bj  connecting 
Iha  point!  tliaa  determined,  the  plane  4-i  or  4-f  would  be  delineated.  If  the  plane 
vwa  3-10  (S  :  go  :  1],  which  representa  a  plane  on  tlie  longer  terminal  edge,  2  P^rta 
•f  a!honld  be  laid  off,  and  1  of  6;  from  the  determined  pointi  in  t  and  4.  linea 
duMdd  be  drawn  to  the  oppoaite  edgea  parallel  with  the  edge  t,  and  by  connecting 
Aa  eztr^nitiaa  of  the  linea  thna  drawn,  the  desired  repreeentation  of  a  plane  3-« 
wonid  be  completed.  The  aame  eboold  be  repeated  on  all  the  litnilar  edge*.  Thie 
wilt  mffifn  to  illnetrata  the  maaner  of  ■ubatitatiog  the  edge*  for  the  azea.  and  aleo 
tha  Bathod  of  delineating  eingle  planea. 

Hia  manner  of  determining  the  intersection  of  planee,  we  may  illustrate  by  an 
^■Bpla^  Siqipoae  it  ware  required  to^lace  the  planea  1,S,  4-ir,aDd2-i,oD  a  right 
Witangalar  prum.  Two  reelugolar  priame  ahonld  first  b«  accarately  projected  by 
the  nwbhod  whieh  ha*  been  explained.  One,  of  a  size  which  may  be  considered 
aonTanicnt  for  a  repreeentation  of  the  crystal,  drawn  with  light  pencil  marki ;  the 
oAar  of  larger  dimeoeiona,  for  the  pnrpose  of  detennining  the  direction  of  the  in- 
teneetiona;  these  intenectiona,  when  determined,  are  to  be  transferred  to  the 
■MlUar  flgnre.  On  t  161  we  may  firat  lay  down  the  plane  1,  by  drawing  linea  con- 
■aatinc  iSa  eentrea  of  the  three  edgee  about  the  angle.  These  lineg  are  naceeearily 
Mrallal  to  the  diagonals  of  the  three  faces ;  the  triangle  mne  is  therefore  the  plane 
L  Bf  eoiuMcting  the  poiota  «,  b.  a,  the  plane  S  is  constructed ;  for  the  plana 
arineMaoffS  parts  of «  to  1  of  each  e  and  C,  ae  the  expression  S  reqalres.  To  lay 
■ff4-%(4:  1:  a),  let  the  whole  edge  at  repreaent  4 ;  then  an  (^  of  i)  will  represent 
1  parte  on  the  edge  t,  and  op  {i  oti)  will  equal  1  part  on  6,  agreeably  to  the  ez- 
pMaaum  4-f ;  npi  is  tberefbre  the  plane  4-i^    The  perimeteraof  theplancs  rifii(4  T) 


■ad  aaie  (1)  intaraeet  one  another  in  Uia  points  n  and  ■!  cocseqaantl;  the  line  of 
■Metieetion  between  theee  two  planea  must  be  situated  between  these  points,  and 
theretbre  the  direction  of  the  intersection  of  1  and  4^  is  n  ■. 

^lie  planea  neiA  (8)  and  npb  (i-i)  ioterseet  in  the  line  nb,  and  therefore  the  inter- 
•setion  of  S  and  t-t  u  in  the  direction  of  nb. 


I)  haa  tlie  ^- 
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Again,  the  tQUnaction  of  1  and  2  hoa  the  dirif 

Womayneit  UyDiTthe  plane  S-a;  (2:2: 1),  wbivhmay  becoDatructedbymarkllig 
off  2  parts  on  aanh  «  anil  6,  and  1  part  uu  i.     Such  a  plane  U  mro, 
=^t.  and  ar=i6.     Tlierefore  the  intergcction  of  mTO(a-j)  with  w 
rectioti  of  the  common  lioe  mo. 

The  perimeters  of  the  planoB  mro  ('i-s)  and  npi  {ii)  intertect  in  the  pointi'and 
0,  If  tlierefore  these  plaacs  formed  an  edge  of  intersection  it  iroulil  hava  tha  dt- 
rectiOD  of  the  tine  off  or  ro. 

The  line  ro  of  the  plane  mro  (2-i )  is  pnmllel  to  n£  of  the  pUne  mnh  (S) ;  the  in- 
tereeetioni  of  3-a~  and  'i  would  therefore  be  parallel  witli  these  linen.  In  tli is  man- 
ner all  the  mutual  iiitcniKtiona  of  these  and  other  planes  may  be  obtained. 

Fig.  Hi  eihibits  tli«se  planes  in  their  rcspoctiTe  positioa*.  as  above  determined. 
Tiie  planes  may  be  lettered  as  iu  the  fifj^re  ;  mno^v.  Mnft^ia',  mro=:o,  fipi=6'.  Tlia 
edges  a  :  P  and  a  :  a'  were  made  parallel  with  tnn,  |f.  161).  Tlie  intersection  of  P 
with  0  has  the  dinietionmr,  thntofP  with  fi',t)ie  direction  of  np.  Tlic  intersections 
of  a,  o,  u,  are  parallel  with  ino;  those  of  a'  <>,  jf,  hav<;  the  direetiun  hn.  a«  det«T- 
mined  aliove.  Tile  edge  a  :  d'  is  drawn  in  the  direction  na,  nxpluhied  above  aa  tite 
interseetiou  of  tipb  and  ni«o.  Finally,  the  edgu  fi  :  a'  is  drawn  iiarallel  with  mi, 
and  the  e<!|;a  k  '■  u  pnrallel  with  pb,  which  in  f.  101  isobviounly  the  interseetiou  of 
pbn  with  M.  Tliu  planes  0  and  6'  do  not  meet ;  were  the  plane  a'  wanting,  their 
intersection  woald  hare  been  drawn  parallel  with  aff  or  the  edge  a'  :  o'. 

In  this  manner  n  sheteh  of  a  crystol  may  be  made  or  rectitied,  or  a  figure  may  be 
drawn,  whose  prototytw  hns  notbcfn  observed.  Tlie  ervslallogmphie  expresfiona, 
however,  do  not  indicatn  the  size  of  the  planes.  The  eai;e  S  :  o'  might  have  been 
BO  drawn  as  not  to  have  formed  nn  intuncetion  with  the  plane  P.  Again,  theae 
■eeondary  ]ilBncs  might  have  been  so  extended,  that  in  connection  with  the  eorr«a- 
pooding  planes  on  the  other  angles,  they  should  obliternta  mostly  or  entirely  the 
primary  faces.  Hie  inlerseotionB  of  the  planes  wonld  not  however  be  changed  in 
direction.  There  wonld  be  new  intcraecti  ons  of  planes  on  opposite  parts  of  the 
same  primary  face,  to  be  determined  in  the  above  manner. 

igg  We  may  now  add  the  planes  |  -a,  S-oo, 

l-S.and=or  the  two  former  are  rejilaee- 
mente  of  the  longer  terminal  edge  6,  the 
thirii  is  situated  on  the  shorter  edge  e,  and 
the  Inst  is  a  replacement  of  a  lateral  edge- 
We  may  also  f up{>ose  that  |-zi  meets  the 
planes  n  and  0;  2-«  the  plane  6;  l-g£ 
the  planes  a'  and  6';  and  is  the  planes  a' 
and  6'.  It  is  tJiercforc  necessary  to  deter- 
mine the  direction  of  tlkeec  intersoctioni. 
For  this  purposif  f.IGl  is  redrawn.(f  IDS),  to 
avoid  confusion  from  the  mnltiplicity  of 
similar  liaci,  {this  would  not  be  reqnired 
-nj  i\..  i; — .  ^n  the  pre"'*''' 


practice),  and  the  1 
flgure.  not  including  the  n 
here  dotted. 

llicplanenfur'isso  drawn  that  in  equala 
it  an  al=l  of  je,  which  fulSlls  the  condi- 
tions for  the  plane  |-±  ()  :  a  :  I).   Again, 
for  it  cuts  off  i  of  «  and  i  at  6,  or  2  parts  of  e 


>  parallel 


The  perimeterB  of  the  planes  Hn/«  (1-00)  ond  mh   .  , 
«;  the  intersections  of  l-aS  with  1  has  therefore  the  direct 
with  the  edge  n :  o'  in  I.  102. 

The  perimeters  of  the  planes  vntu  (I-«)  and  mro,  (2-a  ).  interncct  in  the  pointa  ■ 
and  y;  and  a  linu  from  a  to  y  marks  the  direction  of  the  edge  between  the  planes 
|-iand2.s. 

Tlie  perimeters  of  the  nlamis  arow  (2-a>)  and  mro  ('i-s  )  coincide  iu  the  line  mt 
The  intersection  of  S-«  anil  2-^  has  therefore  the  direction  ro,  nnd  is  parallel  with 
the  edge  0:  a' in  f.  US. 

Again,  the  plane  jT'no'  repreeonts  1-S  (1 :  1 :  n),  for  it  cots  off  equal  parts  of  the 
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adgaf  •  and i.     Tha  pariinet«ii  of  the  pltme*  ;ino/ and  mne  (I)  coincide  in  th«  line 
■M ;  tbcir  intarMOtion  i«  therefore  panllel  to  thii  line,  or  to  the  edge*  • ;  0  and  S ; 

Uk  puun*t«n  ^nofand  *pb  (4-'S)  iatefwot  in  the  pointa  ■  and  (;  aline  from  ■  to 
{  ilienfcn  maAi  Mie  direction  ef  tne  edge  between  1-S:  aod  if,  {o'f. 

'  Again,  tiu  pltut  prkk  it  the  projeotion  of  »,  (ib  :  1  :  I),  for  it  cnta  off  eqaal  por- 
tioni  t§i  ana  8,  and  is  parallel  with  the  lateral  edga  He  periuMtcn  prtk  ( <»)  and 
«hi  ft)  isUneet  in  the  poiaU  <  and  (;  a  lina  between  theia  pointa  ia  parallel  with 
MM.  nia  inteneotion  oflbeta  planea  will  therefore  be  parallet  with  mn,  or  tha  edge 
a :  a',  (£  ie3> 

Hie  parimatan  prik  ( n)  and  pnb  (4-7)  interacct  in  the  pointa  p  and  (.  A  line 
diHm  Imn  p  to  f  datarnunea  diarafara  tha  interaeoUon  of  a  and  4-lf  (ft*)- 


nsora  IH  cont*int  tbcac  additional  planea  laid  down  according  to  tha  abore  d*- 
faetiona.  The  edge  B:e'(}-cD)  ia  parallel  with  the  edie  a:  4';  the  edge  C:  ohaathe 
dtraetion  ay;  the  edge  i"  (S-b  ) :  0  ia  parallel  with  the  edge  o  :  a' ;  the  edge  a ;  t 
(I-S)  iapamllal  «iIJD  edge  «:  0  or  ii  ;  0;  the  ed^  0':  i  haa  tha  direction  of  a  lina 


the  intenactioni  of  all  poasibU  planea  may  be  determined  and 
It  ahonld  be  obaerved  that  limilar  parta  of  a  cr7atal  are  timilarlj 

Kg.  140  ia  a  completed  repreaentation  of  a  cryatal  which  preienta  tha 

abore  dengnated,  Tiz. : 

0.    CO- 5.    (B-a.  1,    B.  2-1.  J-J.  l-«.  i-5 


'niU  aame  deecriptire  expreBsion  appliea  equally  tn  C  196,  which  contuna  the 
•tne  planea  aa  t  IS4,  but  differently  proportioned  in  aize.  The  planea  M  have  been 
dminuhad  bj  the  enlargement  of  e,  thiaa  produuing  a  modified  rhombic  priam.  The 
dlrectiaiia  of  the  intereectione  are  identical  with  those  in  C  164.  Thia  Bgnre  illiu- 
tntea  a  preceding  remark,  thet  the  descriptive  expression  of  planea  indicate  merely 
Ultit  aitoation,  and  not  their  aize. 

According  to  the  same  method,  crystals  mey  be  prqocted  in  each  of  the  cryataUo- 
graphic  ■ystems,  after  their  aiea  have  been  nccurately  laid  down.  It  waa  remarked 
uut  tlie  figure  employed  for  dotomining  the  iiitorsoctiona  should  be  large:  in  a 
l>rg«  fignre  slight  Tarintiona  from  the  true  direction  or  position  of  lines  produce 
•Tors  of  leea  magnitude.  Alao  the  lines  should  be  oftrefuUy  and  delicately  drawn. 
Tith  Uie  point  of  a  needle  on  glazed  cards,  n  groat  degree  of  acouracy  may  be 
atttined. 

ffojertioa  of  Simple  SeconAtTy  Forms  in  the  Mononutric  S^item. — The  pri^ectioti 
<4  lunj  of  the  simple  secondary  forms, — for  example,  the  tnsoctabedrons,  the  hez- 
ortthedroDi,  ite. — by  the  method  of  construction  which  has  been  explained,  would 
Ix  a  bus  and  tedious  process  i  at  least  when  compered  with  the  more  simple 
puthod,  depending  on  the  relative  leuf^lia  of  the  axes  and  the  rhombic  and  trigonal 
nttruea  in  these  tbmu.  The  right  lines  nassing  through  the  centre  of  the  octa- 
liadnin  to  the  centres  of  its  edgee,  are  called  rhombie  inieraxti;  and  those  which 
ptM  to  tjie  centres  of  the  faces,  are  the  trigonal  interazet.  In  the  sereral  moDO- 
Bitric  (orma,  the  eztremitiea  of  one  or  more  of  these  interaxea  extended  or  dimin- 

u 
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00  (f.  14) 
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8-f  (f.  51) 
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ished  in  their  lengths,  occupy  the  vertices  of  the  solid  an^ee.  If  therefore  these 
points  (the  extrenuties  of  the  interaxes)  can  be  determined  m  the  several  crystalline 
rorms,  it  will  only  remain  to  connect  them,  in  order  to  form  a jprofection  of  these  aplidiL 
The  principles  of  analytical  geometry  afford  the  means  of  determining  how  much 
the  ii\teraxesof  the  r^ular  octahedron  must  be  increased  or  diminished  to  equal  the 
interaxes  in  these  different  forms.  It  is  thus  found  that  each  h^f  of  a  trigonal  in- 
teraxis  for  any  form  mPn  must  be  increased  by  that  portion  expressed  in  the  fraction 

2  mn — (m-l-n)  ^ 
mn-\-{m-^-n) ' 

and  for  each  half  of  a  rhombic  interaxis,  we  have  the  corresponding  fraction  — r—. 

By  giving  m  and  n  different  values  from  0  to  oo,  the  value  of  these  interaxes  for 
any  inonometric  form  may  be  obtained.  The  following  values  are  thus  deduced  for 
several  occurring  forms: 

Trig,  interaz.    Rhombic  interax.  Trig,  intersx.    Rhombic  interax. 

00-2  (£  83)         1  J 

00-8  (f.  84)        f  i 

2-i  (t  89)        i  ^ 

8-8  (t  40)         I  i 

To  construct  the  form  4-2,  the  octahedron  is  first  to  be  projected,  and  its  axes  and 
interaxes  drawn.  Then  add  to  each  half  of  each  trigonal  mteraxis,  five-sevenths 
of  its  length ;  and  to  each  half  of  each  rhombic  interaxis,  one-third  of  its  length. 
The  extremities  of  the  lines  thus  extended,  are  situated  in  the  vertices  of  the  solid 
angles  of  the  hexoctahedron  4-2,  and  by  connecting  them,  the  projection  of  this 
form  is  completed. 

In  the  inelined  hemihedral  monometric  forms — that  is,  those  hemihedral  forma 
whose  opposite  faces  are  inclined  to  one  another  and  not  parallel,  as  the  tetra- 
hedron,  Ac. — the  rhombic  interaxes  do  not  terminate  in  the  vertices  of  the  solid 
angles,  and  may  therefore  be  thrown  out  of  view  in  the  projection  of  these  solids. 
The  two  halves  of  each  trigonal  interaxis,  terminate  in  the  vertices  of  dissimilar 
aneles  and  are  of  unequal  lengths.  One  is  identical  with  the  corresponding  in  the 
hoiohedral  forms,  and  is  called  the  holohedral  portion  of  the  interaxis;  the  other  is 
the  hemihedral  portion.  The  length  of  the  latter  may  be  determined  by  adding  to 
the  half  of  the  octahedral  interaxis  that  portion  of  the  same  indicated  in  the  formula 

2  mn — (m — n) 

If  the  different  halves  of  the  trigonal  interaxes  be  assumed  at  one  time,  as  the 

holohedral,  and  again  as  the  hemihedral  portion,  the  reverse  forms^— ^—  and — — r- 

may  be  projected.  The  following  table  contains  the  values  of  the  above  fraction 
for  several  of  the  inclined  hemihedral  forms,  and  also  the  corresponding  values  for 
the  holohedral  portion  of  the  interaxis. 

HoL  interax.    Hem.  interax.  Hoi.  interax.     Hem.  interax. 

2  ^-^(t66)  i  i 


(1) 

2 

(£66) 

0 

(2-2) 
2 

(£69) 

i 

(8-8) 
2 

4 

(!) 

2 

(sim.  £  60) 

1 

(4-2) 
2 


I  i 


I        ^  * 


s 

T 


DKAWTNOa   OF   FI(10S£8   OF 


107 


lilt  parallel  KtmiktiboTU  (for  example,  the  paotBgonal  dodecahedroD,  or  ^lemitatni- 
ItezahsdroD)  contain  ■  solid  ansle,  eituated  in  a  lin«  between  the  extremitiea  of  each 
psirof  Mtniazea,  vliich  is  called  an  aasjiumetrical  solid  aogle.  The  verticee  of  tlieee 
angle*  are  at  mnequsl  distances  from  the  two  a^JMent  axes,  and  therefore  are  not  in 
the  Una  of  the  rnombic  interaiee.  The  co- 
ordinates of  this  solid  angle  for  onj  form,  m  IBS 

I     may    be    fonnd   by    the    fonnalas 
p  and        __  .     By  means  of   these 

fornmlas,  the  situation  of  tiro  points,  a  and 
i,  (C  les)  in  each  of  the  axes  may  be  deter- 
mined: and  if  lines  are  drawn  through  a  and 
6  in  each  semiazis  parallel  to  the  other  axes, 
the  intersections  c  e',  of  these  lines  will  be 
the  Terticea  of  the  unsymmetrieal  solid  an- 

glea,  thoee  marked  e  of  the  form  — ^  and 


thoM  marked  c'  of  the  form— ' 

'Die  trigonal  interaxes  are  of  the  same  length  as  in  the  holohedral  fe 
Yalnes  of  theee  intersies,  and  of  the  coordinates  of  the  ansynunetrical  solid  angle 


for  different  parallel  hemihedrons,  ■ 

[all 

a  T 

a  * 

J}iMelrie  Syitem. — In  a 


}ntained  in  the  following  table: 

TlHlDBSl 


n,-(C  89),  the  interaxes,  c 


bedron,  bj  a  portion  eqnal  t 


„+t 


If  therefore  the  octahedron  m  and  its  inter- 


•xea  be  projected,  and  these  interaxes  be  increased  by  a  portion  of  their  length  ai- 

presscd  in  the  fraction,  ,  they  will  equal  the  interaxes  of  the  octagonal  pyn- 

mid  m-n.  This  eoUd  may  then  be  projected  by  connecting  the  extremities  of  tluwe 
interaxes  with  the  extromitiee  of  the  horizontal  axes,  and  joining  all  the  an^ee  of 
tht  octagonal  baae  thus  formed,  with  the  titremities  of  the  Tertical  axia. 

Hexagtmai  Sj/tlem. — The  dihcxsgonal  pyramid  (f,  121)  may  be  projected   in  the 
same  manner  as  the  octagonal  pyramid  just  described;  that  is  '■"  ■ ' —  **■- 


int«raxes  by  a  portion  cqnal 
horiiontal 


"+!■ 


aiting  the  pointy  thus  detannined  with  the 


I,  and  connecting  the  angular  point*  of  the  base  thus  projected,  with 
uie  eicrcmiiiee  of  the  vertical  axis. 

Tlie  scalenohedron  (t  1ST  dotted  lines)  mR>  admits  of  «  similar  constmetion  with 
the  rhombohedron  mR.  The  only  variation  required,  is  to  multiply  the  vertical  axis 
by  the  number  of  anits  in  n,  after  the  points  E  and  E'  in  the  rhombohedron  mR 
haTe  been  determined;  then  connect  the  points  E,  or  the  points  £',  with  one  an- 
other and  with  the  extremitieaof  the  vertical  axis. 
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m.  CLEAVAGE. 

The  mineral  mica,  as  is  well  known,  easily  splits  into  thin 
transparent  plates  or  laminae.  This  is  often  effected  with  little  more 
difScultj  than  separating  the  leaves  of  a  book,  and  at  once  sug- 
gests the  idea,  that  like  a  book,  this  mineral  may  be  composed  of 
a  great  number  of  closely  applied  leaves.  This  property  of  mica 
depends  on  its  crystallization,  and  the  process  oi  separation  is 
termed  dewoo/ge.  Galena  is  another  instance  of  a  mineral  capable 
of  easy  cleava^.  It  differs  from  mica,  however,  in  having  three 
cleavage  directions  at  right  angles  with  one  anotJier.  This  min- 
eral, therefore,  instead  of  splitting  into  thin  plates,  breaks  into  small 
cubes.  Oalcereous  spar  also  admits  of  easy  cleavage,  but  yields 
rhombohedrona.  The  directions  in  which  a  crystal  may  be  cleaved, 
are  termed  naturaljoirUSj  and  the  slices  obtained,  are  called  lamincB, 

The  facility  witli  which  cleavage  may  be  obtained,  is  very  u^e- 
qual  in  different  minerals.  In  some  instances,  as  in  the  first  above 
cited,  the  laminte  are  separable  by  the  fingers.  In  others,  a  slight 
blow  of  the  hammer  is  sufficient;  others  require  the  application  of 
a  sharp-cutting  instrument,  and  often  some  considerable  skill  in  its 
use.  When  other  means  fail,  it  may  sometimes  be  effected  by 
heating  the  mineral  and  plunging  it,  when  hot,  into  cold  water. 
Attempts  of  this  kind  are  occasionallv  effectual  with  quartz.  In 
many  instances,  cleavage  cannot  be  obtained  by  any  means,  owing 
to  the  strong  cohesion  of  the  laminse.  In  these  cases,  however, 
the  direction  of  cleavage  is  sometimes  indicated  by  lines  on  the 
surface.  It  is  often  important  to  observe  these  lines  when  cleavage  is 
possible,  in  order  to  determine  its  direction  before  applying  the  Imife. 

When  cleavage  is  easily  obtained,  it  is  said  to  be  eminent. 

The  general  laws,  with  respect  to  cleavage,  are  as  follows : 

1.  Cleavage  in  crystals  of  the'same  species  yields  the  same  form 
and  angles. 

2.  Cteavage  takes  place  parallel  either  to  one  or  more  of  the 
fjBLces  of  a  ftmdamental  form,  or  to  its  diagonals,  or  to  some  second- 
ary plases. 

3.  Cleavage  is  obtained  with  equal  ease  or  difficulty  parallel  to 
mnilar  faces,  and  with  unequal  ease  or  difficulty  parallel  to  dis- 
similar &ce8. 

4.  Cleavage  parallel  to  similar  planes,  affords  planes  of  similar 
lustre  and  appearance,  and  the  carwerse. 

According  to  the  laws  above  stated,  cleavage  is  obtained  with 
equal  ease  or  difficulty  parallel  to  all  the  faces  of  a  cube,  octahe- 
dron, dodecahedron,  or  rhombohedrbn,  which  solids  are  contained 
under  eciual  planes.  The  right  square  prism,  right  rhombic  prism, 
and  oblique  rhombic  prism,  may  l)e  cleaved  wim  equal  ease  or  dif- 
ficulty, parallel  to  their  lateral  planes,  since  these  are  similar.  Of- 
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ten^  however,  no  cleavage  can  be  effected  in  these  prisms,  except 
parallel  to  Ihe  bases,  and,  in  ^nanj  instances,  not  even  in  this  di- 
rection. Frequently  the  cleavage  is  diagonal ;  in  the  square  prism 
it  will  be  alike  in  both  vertical  axial  planes,  but  in  the  rhombic 
prisms  it  will  be  unlike,  since  these  planes  are  not  equaL 

The  ri^ht  rectan^lar,  right  rhomboidal,  and  oblique  rhomboidal 
prisms,  have  the  cleavage  unequal  parallel  to  their  faces,  if  attain- 
able at  all  in  these  directions ;  and  according  to  the  third  law, 
tiie  cleavage  in  the  three  directions  will  produce  faces  of  unlike 
lustre  and  general  appearance.  This  is  exemplified  in  gypsum :  in 
one  direction,  it  is  cleavable  with  great  facility  into  tnin  laminsB 
of  perfect  transparency,  and  highly  polished  surfaces;  in  a  second 
direction  the  crvstalline  laminse  first  bend  and  then  break,  exhibitr 
ing  a  surface  wnich  is  not  smooth,  nor  possessed  of  much  lustre  ; 
in  a  third  direction,  it  is  brittle,  and  breaks  inmiediately  on  at- 
tempting to  bend  it,  affording  a  surface  smoother  than  the  second, 
but  not  polished.  In  tliick  masses  the  second  and  third  cleavages 
are  scarcely  attainable.  Two  of  these  cleavages  incline  at  an 
oblique  angle,  but  one  is  at  right  angles  with  the  third. 

Cleavage  is  said  to  be  ^oTwhen  in  a  form  it  is  parallel  to  the 
base,  (0) ;  and  lateral^  when  parallel  to  the  lateral  planes.  Pm- 
mcUicy  when  parallel  to  the  lateral  planes  cx).  JDiagonal^  in  a 
rhombic  prism,  when  vertical  and  parallel  to  the  planes  oo-oo.  In 
the  trimetric  system,  mcbcrodiagonaly  if  parallel  to  the  longer 
^2Lff>n2X\  hroKinfydiagonal^  if  parallel  to  the  shorter  diagonal.  In 
the  monoclinic  system,  cUnodtagonal^  if  parallel  to  the  inclined 
lateral  axis ;  ortnodiagonal^  if  parallel  to  the  other  lateral  a;xis. 

When  rhomt)ohedrons  have  a  cleavage  parallel  to  a  plane  trun- 
•cating  the  vertical  aiigle,  it  is  describea  as  hasaly  it  being  parallel 
to  the  base  of  the  related  hexagonal  prism.  When  the  cleavage 
is  parallel  to  the  faces  of  a  rhombohedron,  it  is  styled  rhombohedral. 
Other  cleavages  are  described  by  mentioning  tne  particular  plane 
with  which  they  correspond  in  oirection. 

M.  A.  Baudnmont  has  recently  observed  that  the  three  primary 
rhombohedral  cleavages  of  calc  spar  are  not  always  absolutely 
equal,  and,  moreover,  that  there  are  other  cleavages  not  before  re- 
cognized. His  observations  seem  to  show,  that  wLile  the  fact  that 
the  vertical  axis  is  normally  an  axis  of  symmetry,  as  demonstrated 
by  the  crystallization,  and  by  optical,  thermotic,  and  acoustic  inves- 
tigations,  still  extrinsic  circumstances  cause  some  variations  from 
perfect  symmetry  in  the  cLsavage,  and  also  correspondingly  in  the 
lustre  and  transparency.  The  cleavages  observed  by  him  are  as 
follows: — 

1.  Parallel  to  the  faces  of  the  primary  rhombohedron. 

2.  Parallel  to  the  longer  diagonal  of  the  primary  faces. 

3.  Parallel  to  the  shorter  diagonal  of  the  primary  &ces. 

4.  Parallel  to  different  seconoary  planes. 
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L  Of  the^r*^  kind  the  cleavage  may  be, 

a.  Equal  in  three  directions,  (nonnal). — Ra/re.  IceUmdapoar. 
J.  Equal  in  two  directions.    Less  rare, 
0.  Unequal  in  three  directions.     Corwmon. 

IL    Of  the  second  kind,  the  cleavage  may  be, 
a.  In  a  single  direction.     Qidte  aymmwn. 
J.  In  two  directions  uneoual.    More  ra/re. 
c.  In  three  directions.      Very  ra/re. 

m.  Of  the  third  kind, 

a.  In  one  direction.      Very  rare. 

The  cleavage  parallel  to  the  longer  diagonal  has  long  been 
noticed. 


IV.  IRREGULAEITIES  OF  CRYSTAI£. 

The  laws  of  crystallization,  when  unmodified  by  extrinsic  caniBes, 
should  produce  forms  of  exact  symmetry ;  the  angles  being  not  only 
e^ual,  but  also  the  homologous  faces  of  crystals  and  the  several 
dimensions.  This  symmetric  harmony  is,  however,  so  uncommon, 
that  it  can  hardly  be  considered  other  than  an  ideal  perfection^ 
Crystals  are  very  generally  distorted,  and  often  the  fundamental 
forms  are  so  completelv  disguised,  that  an  intimate  familiaritv  with 
the  possible  irregularities  is  required,  in  order  to  unravel  their 
complexities.  Even  the  angles  may  vary  rather  widely  in  crystals 
that  are  seemingly  pure. 

The  irregularities  of  crystals  may  be  treated  of  under  four 
heads  :*  1.  Irwperfections  of  siirface;  2.  Variations  offonn  and 
dimensions}  3.  Internal  imperfections  and  tmpiM^  4.  Vari- 

ations of  angles. 

I.   IMPEKFECmONS  IN  THE  SURFACES  OF  CRYSTALS. 

1.  Striated  Surfaces. 

The  parallel  furrows  on  the  surfaces  of  crystals  are  called  sh*iaSj 
and  such  surfaces  are  said  to  be  striated. 

Each  little  ridge  on  a  striated  surface  is  enclosed  by  two  narrow 
planes  more  or  less  regular.  These  planes  often  correspond  in  po- 
sition to  the  secondary  or  primary  planes  of  the  crystal,  and  we 
may  suppose  these  ridges  to  have  been  formed  by  a  continued  oscil- 
lation in  the  operation  of  the  causes  that  ffive  rise,  when  acting  un- 
interruptedly, to  enlarged  planes.  By  this  means,  the  surfaces  of 
a  crystal  are  marked  in  parallel  lines,  with  a  succession  of  narrow 
planes  meeting  at  an  angle  and  constituting  the  ridges  referred  to. 


*  Many  of  the  following  facts,  with  'the  general  arrangement  of  ihem,  are  ex- 
tracted from  Naumann's  work  on  CrystaUography. 
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Thifl  combination  of  different  planes  in  the  formation  of  a  surface 
has  been  termed  the  oacQUUory  cotTiMnatdon.  'Ilie  horizontal  Btrie 
on  prismatic  crystals  of  quartz,  (f.  189  and  193),  are  examples  of 
this  combination,  in  wfaicn  the  oscillation  has  taken  place  between 
the  prismatic  and  pyramidal  planes.  As  the  crystals  lengthened, 
there  was  apparently  a  continual  effort  to  assume  the  terminal 
pyramidal  planes,  which  effort  was  interruptedly  overcome  by  a 
strong  tendency  to  an  increase  in  the  length  of  the  prism.  In  this 
manner,  crystals  of  quartz  are  often  tapered  to  a  point,  without 
the  nsnsl  pyramidal  terminations. 

Cnbes  oi pyrites  are  generally  striated  in  "i 

such  a  way  that  the  stnse  on  amacent  faces 
are  at  right  angles  with  one  another,  as  in  tlte 
sccompanying  figure.     These  lines  are  par-   ; 
sllel  to  the  inteisectioQB  of  the  primary  aur- 
jacee  with  the  planes  of  a  pentagonal  dode- 
cahedron, (£    67,  68,    and  69),   the   most  ' 
common  secondary  of  pyrites;  and  they  have  I 
oridently  resulted  from  an  oscillation  be- 
tween the  primary  and  this  secondary.  ^—  -        - 

Diagonal  strife  sometimes  occur  on  the  i™"  Prr"«- 

fiwee  of  a  cube,  showing  an  oscillatoiy  combination  between  the 
cube  and  octahedron.  The  rhombic  dodecahedron  is  often  striated 
psiallel  either  with  the  langer  or  the  shorter  diagonal  of  its  feces ; 
tte/orffwr  resulting  from  an  oscillatory  combination  of  the  dode- 
cahedron with  the  regular  octahedron,  and  the  laiier  with  the  cube 
ot  planes  bevelling  the  edges  of  the  cube,  as  in  '69 

Amms.  The  accompanymg  fi^re  represents 
a  oistorted  crystal  of  mt^etic  iron  from  Had- 
dam,  Ct.,  illustrating  the  oscillation  between 
tile  octahedron  and  dodecahedron.  The  faces  , 
of  trapezohedral  gamete  are  often  striated 
psfallel  with  the  symmetrical  diagonal,  show- 
ing an  oscillation  with  the  dodecahedron. 

Rhombohedrons  of  chahazite  and  red  silver 
ore  are  often  striated  parallel  to  the  terminal 
*dge8,  indicating  an  oscillatory  combination  uunttie  iron. 

Iwtween  the  primary  faces  and  a  secondary  plane  replacing  these 


.  __  f  tourmaline  are  very  commonly  bounded  by  three  con- 
»«  aorfaces,  owing  to  an  oscillatory  combination  of  the  planes  I 
mi  i2.    (See  under  Tourmaline). 

It  is  obvious  that  the  irregularities  described  must  at  times 
•ffect  the  angle  of  inclination  between  planes.  The  interfacial 
sngles  of  a  rhombic  prism  are  thus  made  more  obtuse,  being 
»metimes  increased  15  or  20  d^ees,  and  occasionally,  as  just 
stated,  the  angles  are  lost  in  a  curved  surface.    This  seldom  leads  to 
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important  error,  since  the  Btriations  generally  show  that  the  facea 
are  not  Bimjile  planes.     Tremolite,  Tourmaline,  t&c,  are  examples. 
The  Btriations  on  the  lateral  surfaces  of  foliated  minerals  like 
mica  and  gypsum,  are  merely  the  edges  of  laminee. 

The  interposition  of  foreign  substances  in  parallel  lines  also  pro-  .* 
duce  striationB.     Brewster  attributes  to  tliis  source  tlie  parallel  di- 
agonal lines  in  some  rhombohedral  crj-stals  of  calc  spar. 

Besides  striations,  the  surfaces  of  crystals  are  sometimes  formed 
of  minute  crystals;  eucli  are  the  faces  of  octahedral  crystals  of 
fluor,  consisting  of  minute  cubes.  Cubes  of  galena  occur  at  Hoseie 
having  truncated  angles  and  edges,  in  which  the  surfaces  are 
covered  with  cubic  prominences,  the  sides  of  which  are  parallel 
to  the  planes  on  the  angles.  These  surfaces  were  probably  eroded 
by  some  solvent  or  chemical  agent.*  Angular  markings  are  also 
orten  observed,  as  on  quartz  crystals,  beryls,  &c.,  indicating  the 
internal  structure  of  the  crystal. 
3.  Cavernous  Ciystals. 

Crystals  not  untrequently  occur  with  a  deep  pyramidal  de- 

lOB  pression  occupying  the  place  of  each  plane,  as 

18  often  observed  m  common  salt,  alum  and  sol- 

^  phur.     The  annexed  figure  represents  a  cavern- 

1  0U8  cube  of  salt.    In  the  solution  of  crystals, 

I  the  same  form  is  sometimes  obtained,  owing  to 

{ the  fact  that  the  centres  of  the  faces  yield  sooner 

than  the  edges  and  angles.     A  remarkable  cav- 

I  emous  crj'stal  of  pyrites,  from  Almerode,  is  de- 

J  scribed  by  Ilausniann.     It  is  an  elongated  cube 

„ with  its  upper  edges  replaced  by  faces  of  the 

dodecahedron ;  but  instead  of  a  corresponding  replacement  of  the 
lateral  edges,  a  deep  rectangular  channel  occupies  the  place  of  each. 
It  resembles  a  cruciform  crystal  of  Ilarmotomc  ;  but  the  striations 
show  that  is  not  compound. 

Crystals  of  gold  are  often  thus  cavernous.  Sometimes  tlie  octa- 
'  hedrons  occur  witli  a  triangular  cavity,  in  place  of  each  face.  The 
same  is  met  with  in  other  species.  Tlicy  may  often  be  imitated 
in  metallic  species  by  pouring  off  the  fused  metal  just  after  crys- 
tallization begins  ;  tlie  diagonal  planes  of  the  crj'stal  joining  oppo- 
site edges  are  entire,  while  tlie  iaces  are  wanting,  showing  that  the 
cohesion  in  the  latter  is  weaker. 

Other  crystals  with  cavernous  faces  are  produced  by  an  increase 
of  a  crystal  on  certain  sides  or  planes,  and  not  on  others,  as  inf.  170, 
of  calcite,  in  which,  attor  tlio  crj'stal  liad  reached  considerable 
size,  it  was  enlarged  on  the  planes  H  and  not  on  a.  In  f.  171,  also 
calcite,  a  six-sided  prism  tapering  above  nearly  with  a  curve,  was 

*  For  a  paper  of  grgat  interest  by  Brewster  od  ths  o|>tic&l  figures  produced  by 
Uie  kctioD  of  soWeati  od  tho  surfaces  of  cryatob,  see  PhiL  Mag.  (4),  t.  IS,  Jul 
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aflerwardB,  bv  a  aii]i5cr|neiit  ]>mceBa,  capped  witli  a  flat  rliombo- 
Iieilral  crystal  of  the  sanic  8|)ecic8.    It  le  fiimi  Brietol,  Gt 


3,  Curved  Surfaces. 

Curved  surfaces  resnlting  from  wliat  is  termed  oscillatory  com- 
liinatioii,  have  already  Lcen  notited,  Otlicr  curvatures  proceed 
from  a  ciirvahiro  in  t»e  laiiiime  constituting  tlio  crystal.  Crystals 
of  diamond  liave  convex  laces,  and  they  ai-e  sometimes  almost 
spheres,  (f.l85,a]idf. 366 imdcr Diamond).  Tliismodeof curvature, 
in  wliich  all  the  faces  are  equally  convex,  is  less  common  than  that 
in  whicli  a  convex  surface  is  opposite  and  parallel  to  a  corres- 
ponding concave  surface.  Rliombohedrona  of  spathic  iron  and 
pearl  spar  are  usually  thus  curved,  aa  is  shown  under  ttpatkic 
tttm.  The  saddle-sliaped  ci-ystals  of  the  same  mineral,  are  re- 
markable iiiotances  of  several  curvatures  in  the  same  face. 

A  singular  curvature  is  shown  in  the  aecompa-  172 

nying  figure  of  white  iron  pyrites.  The  conical 
crystals  of  brown  zinc  blende  and  the  lenticular 
and  conical  crystalg  of  gj'psum,  are  other  examples. 
Crratals  of  quartz  are  sometimes  curved  and  twisted. 
"When  this  takes  place  in  the  left-handed  and  right- 
handed  crystals,  the  twist  is  to  the  right  or  left, 
according  as  the  cr^-stal  is  right  or  left-handed.* 

Tlie  surtacee  of  ciystals  are  sometimes  rounded, 
in  consetmeuce  of  having  been  pailially  fused,  or 
dissolvcJ.     Tlie  globular  quartz  of  St.  Lawrence  Co.,  N.  Y.,  is 
8iipi>osed  by  Prot.  Eminons  to  have  been  thus  rounded. 

Prismatic  crystals  of  fpiartz  aie  sometimes  aggregated  by  their 
sides,  and  thus  fi>rm  plates,  with  the  tcnninations  of  the  crystals 
on  the  opposite  surfaces.  As  the  crystals  continue  enlarging  at 
tlie  extremities,  these  expand,  while  the  confined  sides  can  receive 
no  additions ;  and  the  consequence  sometimes  is  that  crystals  are 
formed  with  the  prismatic  sides  concave,  the  prism  being  smallest 


*  Fig.  161  of  qoM'ti,  is  ft 
MtnatioiM  of  tbe  planeo. 


fl'kandcd  cryelal,  m  ii  •pp«r«Qt  Irom  the  relative 
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at  middle  and  largest  at  the  base  of  the  pyramid.  It  is  not  usual 
that  such  crystals  are  easily  separated  from  one  another,  bat  Uiis 
sometimes  happens. 


n.   VARIATIOMS   IN  TIIK   FORMS    AND  niMZNSIONS  OF  CBTBTALS. 

The  simplest  modification  of  forni  in  crystals,  consists  in  a  aim- 
pie  variation  in  l^ngtli  or  breadth,  -without  a  disparity  in  similar 
secondary  planes.  The  distortion,  however,  extends  very  generally 
to  the  secondary  planes,  especially  when  the  elongation  ofa  crystal 
takes  place  in  uie  direction  of  a  diagonal,  instead  of  the  crystal- 
lographic  axes.  In  many  inwtances,  one  or  more  secondary  {uanee 
are  ooliieraied  by  the  enlargement  of  otliere,  proving  a  source  of 
mnch  perplexity  to  the  young  student.  Tlie  interfacial  angles  re- 
main constant,  unaftected  hy  these  variations  in  form. 

As  most  of  the  difficulties  in  the  study  of  crystals  arises  from 
these  distortions,  this  subject  is  one  of  great  importance  to  the 
student. 

Moruymefyi^c  Syntem. — A  ciibfi,  (f.  1),  lengtliened  or  shortened 
along  one  axis,  becomes  a  right  square  prism,  (f.  3),  and  if  varied 
in  the  direction  of  two  axes  is  changed  to  a  rectangular  prism,  (f. 
3J.  Cubes  of  pyrites,  galena,  fluor  spar,  &c.,  are  generally  thnB 
distorted.  It  is  Very  unusual  to  find  a  cubic  crystal  that  is  a  tme 
symmetrical  cube.  In  some  species  tlie  cube  or  octahedron,  (or 
other  monometric  form),  is  lengthened  into  a  capillary  crystal  or 
needle,  as  happens  in  Red  Copper  and  Pyrites.  Crystals  of  acic- 
nlar  pyrites  occur  at  the  Middlotown  (Ct.)  lead  mine. 

An  octahedron ^rffcnW  pai'allel  to  a  face  is  reduced  to  a  tabular 
crystal,  (f.  173),  If  lengthened  in  the  same  direction,  it  takes  the 
form  in  f.  174  ;  or  if  still  fartlier  lengthened  to  the  obliteration  of 
A',  it  becomes  an  acute  rhombohedron,  (same  fignre). 


When  an  octaliedron  is  extended  in  the  direction  of  a  line  be- 
tween two  opposite  edges,  it  has  the  general  tbrm  of  a  rectangular 
octahedron ;  and  still  farther  extended,  as  in  f.  175,  it  is  changed 
toa  rhombic  prism  with  dihedral  summits.  The  figure  represents 
this  prigm  lying  on  its  acute  edge,  (spinel,  fluor,  magnetite). 
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Tiie  dodecahednm  lengthened  along  a  diagonal  between  the  ob- 


I  solid  angles,  becomes  a  six-sided  prism  with  thre&«ided 
units,  HB  in  f.  176 ;  and  shortened  in  the  iis 

same  dlrectitm,  ie  a  short  prisin  of  the  same 
Isnd,  (£  178).  Both  resemble  secondaries  to 
a  rhombohedron,  and  are  common  in  garaet 
and  zinc  blende.  When  len^liened  id  the 
direction  of  one  of  the  cryBtafiographic  axes, 
it  becomes  a  Bqriare  prism  with  pyramidal 
(ommitB,  (f.  nf),  and  shortened  ^ong  the 
nme  axis  it  is  reduced  to  a  square  octahedron, 
with  tnmcated  basal  angles,  (f.  179). 

The  trapezohedron  ia  atill  more  disguised  by  its  distortions. 
Whan  elongated  in  the  line  of  an  octahedral  axis,  it  assames  the 
form  in  f.  180 ;  and  still  farther  lengthened,  to  the  obliteration  of 
wme  of  the  planes,  becomes  a  scalene  dodecahedron,  (f.  181).  This 
h«  been  observed  in  flnor  spar.  If  the  elongation  takes  place 
along  a  crystallographic  axis,  it  changes  to  a  donble  eight«ided 


prrsmid  with  four-eided  summits,  (f.  182) ;  or  if  these  summit 
panes  are  obliterated  by  a  farther  extension,  it  becomes  a  com- 
plete eight-sided  double  pyramid,  (f.  183). 

Still  more  complex  forms  are  of  occasional  occurrence  among 
niraometrie  crystals,  especially  when  modified  by  secondary  planes. 
Rg.  184  represents  a  garnet  from  Monzoniberg ;  it  ia  a  combination 
(rf  the  dDdecahedroo  and  trapezohedron  ;  but  the  crystal  is  so  al- 
tered by  distortion,  that  only  four  dodecahedral  faces  (e)  remain, 
mi  sixteen  of  the  trapezohedral,  (a') ;  and  the  latter  are  of  very 
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nnequal  aizo.  Fis.  185  is  a  diBtortcd  twin  of  diamoad.  It  is  aboi 
ened  in  the  direction  of  a  diogoual,  so  that  only  two  octahedr 
pianos  (a)  remain,  and  12  out  of  48  planes  o'— thti  six  around  eac 


a,  (f.  51).  Fig.  t86  represents  a  crystal  of  Galena  from  Koeme. 
is  a  shortened  cube ;  the  lateral  faces  are  very  irregularly  curre 
and  Guiisist  of  the  primary  faces  of  the  cube  and  the  planes  tm: 
eating  the  lateral  edges.  Some  of  the  terminal  edges  are  all 
truncated.  The  crystal  is  sunnounted  by  a  low  pyramid,  conaif 
ing  of  four  planes  ou  each  of  tlie  angles  and  edges,  which,  owi[ 
to  the  distortion,  do  not  occur  elsewhere  on  the  cirstal.  The  clea 
ages  of  the  crystal  easily  explain  the  relations  of  me  several  pliui< 
to  the  primary, 
tbe  scalene  dodecahedron  of  calcite  is  sbo^'n  distorted  in  f.  18 
187  which    appears,    however,    to    be    I 

eight-sided  prism,  bonnded  laterally  I: 
the  planes  B,  e\  &',  and  G,  and  the 
npposites,  and  tomiinated  by  the  r 
maining  planes.  The  following  fignri 
of  qnartz,  (f  18S,  189),  ropresei 
distorted  forms  of  this  mineral,  i 
which  some  of  the  pyramidal  feces  by  ei 
largement  displace  the  prismatic  mcQ 
blit  -.-..■. 


and  nearly  obliterate  some  of  the  otiit 

pyramid^  faces. 
Figures  339,  340,  nnder  Quartz,  u 

other  crj-stala  less  distorted.     Ho  ii 

clination  of  R  on  a  or  a"  is  the  sair 
in  all  Uie  various  distorted  fonns ;  and  by  measuring  the  angle 
and  also  by  ubserviiig  the  similar  surfaces  of  like  planet),  the  li< 
mologous  parts  may  be  distingnishod,  however  much  disguisci 
The  angle  a  on  u  around  the  prism  is  120^ ;  and  consequently  by 
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meaanremeiit  these  planes  may  be  detected.    It  is  also  a  help  to 
note  that  like  plaues  are  alike  in  Borface. 


The  prisinadcplanes  of  qiiartz  may  he  usually  distingnished  from 
the  other  hcos,  oy  their  horizontal  striie. 

Fig.  190  of  apatiteis  the  same  form  that  is  represented  in  f.  191, 
but  greatly  distorted.  The  planes  e',  e,  e",  between  P  and  the  right 
M,  are  enlarged,  while  the  corresponding  planes  below  are  in  part 
obliterated.     By  observing  that  similar  pfanes  are  lettered  aUte, 


the  twu  iiguros  maybe  compared  throughout.     Fig.  193  represente 
a  hexagonal  prism  of  beryl  distorted  so  as  tn  resemble  a  rhiimbic 

Srism  with  the  acute  lateral  edges  truncated,  two  opposite  planes 
[  being  nearly  obliterated  by  the  extension  of  the  other  four. 
Cureed  Crystals.— Cmtv^  in  imbedded  crystals  aro  of  fret^ueut 
o«»:arrence ;  and  in  implanted  crystals  they  are  not  very  nncom- 
moii.  The  annexed  figiu^  of  quartz  {f.  193)  illustrates  this  kind 
of  distortion ;  the  same  is  described  by  Beck  as  occarring  in 
the  apatite  of  St.  Lawrence  Oo.,  N.  Y.  Six-sided  prisms  of  calcite 
are  occasionally  curved  in  the  same  manner. 

In  many  species,  the  crystals  aiipoar  as  if  they  had  been  broken 
transversely  into  many  pfeces,  a  sli^t  displacement  of  which  has 
given  a  curved  form  to  the  prism.    Tliis  is  common  in  tourmaline 
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and  beryl.     The  beryls  of  Monroe,  Conn.,  often*  present  these  in- 
temipted  cnrvatures,  as  represented  in  f,  194. 


Siugnlor  curvatnroa  occur  in  crt'stalliue  plates  of  ice  adhering 
to  stems  of  plants.    Tliese  plants  are  coniinouly  implanted  lonn- 
tndinally  either  on  one  side 
'*'  or  opposite  sides  of  the  stem, 

and  many  curve  so  far 
^,  arc  iidasncarly  to  encircle 
S'ft"'^w\  t  Ttiey  have  a  fibrous 
'  ^'-^  ■'"  ^  I  looli,  like  poine  varieties  of 
^\f,H  ujn.  Tliey  are  often 
"I  ol  served  (asat  Kew  Haven, 
j  ( t )  in  temjterate  latitudes 
I  the  cold  season.  An 
stance  of  the  same  on 
a  stone  vail  receiitly  built, 
has  been  observed  by  Pro- 
fessor Itigaud.  The  plates 
of  ce  were  attached  to  the 
edges  of  the  stones  and  curv- 
ed away  from  the  mortar.* 
Similar  cr}-staIlization8  of 
gypsum  from  the  mam- 
moth cave  of  Kentucky, 
liave  been  described  byllr. 
I»cke  of  Cincinnati.  (Am. 
Jour,  of  Science,  xlii.)  "Al- 
abiister  rosettes"  are  com- 
mon tlicre  a  foot  in  diame- 
ttT,  consiHting  of  a  disk  surronnded  by  circles  of  leaves  rolled  ele- 
gantly outward ;  and  tortuous  vines  with  tendrils,  and  curled  leaves, 
are  beautifully  imitated. 

*  See  alio  a  paper  bv  Prof  J.  L«  Conte,  on   thin  duUeet,  Pnie.   Amer.   Amoc. 
iij,  IS60,  p.  iO. 
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m.    INTERNAL  DCPERFECTIONS   AND  IMPXTKITIES.     ' 

The  transparency  of  crystals  is  often  destroyed  by  disturbed 
crystallization,  or  by  impurities  taken  up  from  the  solution  during 
the  process  of  crystallization.  Oxyd  of  iron,  chlorite,  pyrites,  silica, 
and  alumina,  are  among  the  most  common  of  these  impurities. 
Any  mineral,  indeed,  that  may  be  dissolved  or  mechanically  sus- 
pended in  the  menstruum  witn  the  crystallizing  mineral,  may  be 
thus  entangled  and  forced  into  the  constitution  of  crystals. 

The  impurities  often  take  a  sjonmetrical  arrangement.  In  gene- 
ral, foreign  matters  collect  most  abundantly  about  the  centre  and 
along  the  diagonals,  and  also  in  planes  between  the  centre  and  edges 
of  the  crystal.  The  latter  taking  place  in  the  cube,  produces  an 
arrangement  similar  in  form  to  tlie  cavernous  cubes  above  de- 
scribed. 

In  chiastolite,  the  foreign  matter  is  arranged  about  the  central 
axis,  and  in  planes  running  from  diis  axis  to  the  edges,  and  also 
about  the  lateral  ed^es  and  exterior  surface  of  the  crystal,  (see  fig- 
ures under  Andalusite).  Dr.  Jackson  has  observea  the  same  m 
staurotide.*  Tremolite  has  also  been  observed,  according  to  Nau- 
mann,  with  an  interior  tesselated  structure,  like  chiastolite.  It  had 
crystallized  in  contact  with  pulverulent  carbonate  of  Ume  and  mag- 
nesia. Fluor  spar,  common  salt,  and  numerous  other  species,  some- 
times present  similar  appearances.  Tlie  zircons  of  St.  Lawrence 
County,  New  York,  often  have  a  tesselated  structure.  Some  crys- 
tals are  ffrayish-white  with  the  exception  of  the  angles,  which  are 
brijght  chestnut-brown,  either  of  a  uniform  color,  or  in  parallel 
stripes  about  the  plane  33.  In  one  crystal  from  this  region.  Pro- 
fessor Beck  found  a  nucleus  of  carbonate  of  lime,  and  it  is  proba- 
ble, as  he  suggests,  that  the  white  coloring  matter  thus  symmetri- 
callv  arranged,  is  carbonate  of  lime. 

C&ystals  of  quartz  from  Southington,  Ct.,  have  an  asteriated 
structure  within,  arising  from  the  meeting  at  centre  of  six  whitish 
planes,  corresponding  to  the  six  lateral  edges  of  the  crystals ;  the 
exterior  of  the  prism  is  also  whitish. 

In  many  instances,  the  foreign  matter  lies  in  layers  parallel  with 
some  of  tne  exterior  planes.    This  is  often  noticed  in  crystals  of 

anartz,  in  which  there  are  layers  of  different  colors  parallel  with 
le  faces  of  the  terminal  pyramids,  owing  usually  to  intermissions 
in  the  process  of  their  formation.  In  this  way  transparent  crystals 
sometimes  have  an  exterior  coating  of  an  opaque  white  color,  or 
contain  a  crystal  within  of  different  color,  &c.  Tabular  crystals 
of  heavy  spar  are  often  banded  parallel  with  the  lateral  faces. 

The  mica  from  Jones's  creek  near  Baltimore,  contains  opaque 
lines  or  bands  in  concentric  hexagonal  figures,  which  arise  from 
the  same  cause.    In  one  specimen  the  meeting  of  two  hexagonal 
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figures  indicated  a  compound  structure,  or  twin  crTstallization,  a 
fact  not  apparent  from  any  peculiarity-  on  the  surface  of  the  mica. 
A  mica  irom  New  Ilampsiiire  has  similar  markings,  and  in  one 
transparent  specimen  in  the  cabinet  of  Dr.  Jackson  of  Boston, 
there  are  broad  bands  of  a  deep  black  color  meeting  at  angles  of 
.120°  and  60°,  the  angles  of  the  crystal. 

Among  the  most  remarkable  impurities  are  the  drops  of  liquids 
that  occur  in  many  crj-stals.  In  some  cases  thev  appear  to  be 
simply  water  or  a  solution  of  the  mineral  itself,  and  when  exposed 
by  fracture,  crystallization  takes  place  on  evaporation.  In  other 
instances,  they  are  resinous  fluids  of  different  kinds,  as  first  de- 
tected by  Sir  David  Brewster  in  topaz,  quartz,  and  other  minerals. 

The  same  author  has  discovered  in  topaz  innumerable  micro- 
scopic crystals  arranged  more  or  less  in  extensive  layers,  though 
sometimes  in  concentric  arches  or  radiations,  among  which  were 
many  different  forms,  as  the  tetrahedron,  die  cube  and  its  seconda- 
ries, rhombohcdron,  hexagonal  plates,  prisms  with  plane  and  pyra- 
midal summits,  flat  octahedron  more  or  less  modified,  rectangular 
plates.  Some  of  the  tesseral  crystals  melt  easily  and  others  not  at 
all ;  and  others  are  infusible :  so  that  at  least  five  different  substan- 
ces were  indicated.*  Two  diftcrent  fluids  have  been  recognized 
by  Brewster  in  some  topazes.  In  one  crystal  a  cavity  0*18  in.  long 
was  partly  filled  with  a  fluid  of  still  aifterent  character,  besides 
different  crystals.  Fluor  spar,  Calcite,  and  Heavy  spar  are  other 
species  that  have  been  found  to  contain  fluids. 

A  microscopic  examination  of  iridescent  feldspar  has  brought  to 
light  that  in  some  cases  it  contains  minute  crystals  of  specular 
iron  disseminated  through  it,  to  which  the  peculiar  iridescence  is 
owing.    The  same  is  tnie  of  some  red  Cancnnite. 

TV.    VARIATIONS   IN  THE   ANGL^   OF  ORYSTAI^. 

The  greater  part  of  the  distortions  described  occasion  no  change 
in  the  mterfacial  angles  of  crystals.  But  those  imperfections  that 
produce  convex,  curved,  or  striated  faces,  necessarily  cause  vari- 
ations, as  explained  on  pp.  Ill,  113.  Tlie  surfaces  of  larger  crystals 
often  have  a  composite  cnaracter,  as  a  magnifying  glass  will  show, 
if  not  visible  to  the  naked  eye ;  they  api)ear  as  if  there  had  been 
a  tendency  to  the  formation  of  smaller  crystals,  while  the  crystal 
was  enlarging.  The  polygonal  markings  on  quartz  crystals  are  of 
this  character.  Octaliearons  of  fluor  sometimes  have  the  faces 
made  up  of  little  cubes.  Such  a  cause  produces  more  or  less  irreg- 
ularity in  the  planes  and  their  inclinations.     Sometimes  while 


*  See  further  on  this  subject,  Trans.  Roy.  Soc.  of  Edinbuw,  fop  1828  and  1826  ; 
and  Trans.  Ru^al.  Soo.  London,  1847,  xvi,  11 ;  Phil.  Mag.  [>],  v.  286,  1863;  also 
Amer.  Jour.  Science,  xii,  214,  1827.  and  [2]  v,  420,  1848. 
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enlargement  is  in  progress  and  far  advanced,  portions  of  a  cr}'8t4il 
become  more  or  less  independent  in  their  crystallization,  and  tlnis 
quite  large  variations  from  symmetry  result,  exhibited  either  in  the 
uimatnral  protuberance  or  breadth  of  certain  parts,  oi*  a  subdi- 
vision into  distinct  crystals. 

Besides  imperfections  from  these  sources,  there  are  others  de- 
rived from  tJie  presence  of  impurities,  entangled  in  the  crystal- 
lizing mineral.  Such  impurities,  although  in  many  instances  sym- 
metrically arranged,  still  influence  unfavorably  the  form  of  the 
crystal ;  uie  foreign  particles  are  guided  in  an  imperfect  degi-ee  by 
the  forces  of  the  crystallizing  molecules,  and  have  not  the  powers 
of  arrangement  in  themselves  which  can  carry  each  to  its  place; 
and  hence  impure  crystals,  as  macles,  commonly  differ  much  in 
their  angles.  When  these  foreign  ingredients  are  not  thus  sym- 
metrically arranged,  their  injurious  eft'ect  on  the  form  is  even  more 
striking;  and  tliere  are  few  cases  of  crystals  of  large  size,  in  which 
such  impurities  do  not  exist. 

Even  the  presence  of  foreign  ingredients  in  solution,  when  the 
crystallization  is  going  on,  seems  often  to  affect  the  angles ;  and  such 
ingredients  may  be  included  in  the  species  without  its  being  at  all 
apparent  except  by  analysis. 

According  to  tlie  measurements  of  calc  spar  by  A.  Baudrimont, 
the  rhombs  of  IJiis  mineral  seldom  have  the  three  angles  at  sum- 
mitperfectly  identical. 

Tne  variations  of  angles  just  allud^  to,  are  of  no  constant  clia- 
racter,  and  are  therefore  imperfections.  They  often  amount  to  30' 
even  in  crystals  that  appear  regular,  and  sometimes  to  two  or  three 
degrees.  A  cube  under  some  circumstances  may  have  the  angles 
of  a  rhombic  prism ;  but  the  identity  of  the  similar  faces,  and  the 
tesseral  character  in  the  modifications  of  the  cr}'stal,  will  still  be 
apparent ;  the  six  bounding  planes  will  be  alike  in  lustre,  cleavage, 
lu^neas,  and  striae,  however  much  the  angles  may  vary,  and  this 
is  never  the  case  with  any  but«iequilateral  solids.  The  distribution 
of  modifying  planes  will  prove  in  like  manner  the  perfect  simi- 
larity of  the  edges  and  angles.  So  in  a  form  resembling  a  rhom- 
bohedron,  if  the  angles  at  Sie  lateral  edges  differed  fundamentally 
firom  one  another,  the  edges  would  be  unlike^  and  the  modifications 
would  be  monoclinic,  (or  those  of  an  oblique  rhombic  prism),  in- 
stead of  rhomboh^ral.  Thus  by  means  of  the  modifications  and 
physical  characters,  as  already  illustrated,  we  may  .distinguish 
without  difficulty  between  accidental  variations  and  those  of  a 
fundamental  character.  Without  such  modifications  some  cubical 
crystals,  as  of  salt,  might  be  taken  for  rhombohedrons  of  92^ 
or  930. 

The  angles  of  crystals  are  varied  also  by  temperature.  But  this 
kind  of  variation  depends  on  the  nature  of  matter  or  its  relation  to 
heat,  and  is  not  properly  noticed  ui  this  place. 

16 
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V.   DETERMINATION  AND  MEASUREMENT  OF 

CRYSTAI5. 

Owing  to  the  irregular  variations  of  form  in  crystals,  it  is  evident 
that  the  shape  alone  is  seldom  sufficient  to  determine  the  system  of 
crystallization.  The  indications  giving  important  aid,  may  be 
briefly  reviewed. 

a,  Clemaqe. — Cleavage  bein^  aWke  parallel  to  like  faces,  and 
tmlike  parallel  to  unlike  faces,  if  a  cube  affords  three  equal  rec- 
tangular cleavages,  (equal  in  ease  and  alike  in  lustre),  the  form  must 
be  monometric;  if  two  equal  rectangular  cleavages,  it  is  dimetric; 
if  three  unequal,  it  is  trimetric.  Again,  if  the  an^le  between  the 
cleavage  planes  is  oblique,  this  gives  further  eviaence  as  to  the 
system,  as  the  principles  already  explained  sufficiently  elucidate. 

b.  Lustre^  Ha/rdness^  Color ^  Uharad^r  of  Surfaces. — Like  planes 
are  aUke  in  lustre,  hardness,  striae,  whatever  may  be  the  variations 
in  size.  Hence,  if  a  cube  has  like  striae  on  all  its  six  sides,  the 
form  is  plainly  monometric ;  but  if  the  surface  of  one  of  its  oppo- 
site sides  differs  from  that  of  the  others,  the  form  belongs  to  some 
other  system.  So  hardness  and  color  often  differ,  and  lustre  almost 
uniformly,  for  unlike  planes.    (See  beyond,  under  Color). 

0.  RejTCUstAovh^  Polaanzation, — As  explained  on  a  following  page, 
the  system  of  crystallization  has  generally  a  direct  relation  to  3ie 
polarizing  properties  of  the  erystal.  WTien  we  have  but  fragments 
of  a  mineral,  this  mode  is  highly  important. 

d,  Heat^  ElastVoity. — ^The  properties  of  crystals  as  regards  the 
conduction  of  heat,  and  their  elasticity,  have  a  direct  dependence 
on  their  crystalline  form ;  but  tlie  means  of  making  observations 
on  these  points  are  not  yet  easily  obtained,  and  require  much  skill 
in  their  application. 

e.  Chanrader  of  the  modiflcatwns  of  crystals, — ^The  position  of 
planes  upon  crystals  is  an  unerring^guide  to  the  system  of  crystal- 
uzation,  when  the  crystal  is  much  modified,  (except  in  some  of  the 
grosser  distortions),  and  may  serve  to  correct  deductions  from  meas- 
urements. If  a  cube  is  found  to  have  slightly  oblique  angles  on 
measurement,  and  still  the  edges  are  all  moaified  alike,  and  the 
angles  also  alike,  there  is  good  evidence  that  the  crystal  is  mono- 
metric,  for  only  like  parts  of  a  crystal  are  alike  in  tneir  modifica^ 
tions.  If  the  crystal  were  rhomboiiedral,  as  the  apparently  oblique 
angle  might  be  thought  to  imply,  there  would  be  two  kinds  of 
edges  to  the  rhombohedron,  and  two  kinds  of  solid  angles,  to  be 
modified  differently.  If  a  cubical  crystal  has  different  planes  in 
number  or  inclination  on  a  set  of  lateral  edges  from  what  it  has  on 
the  basal,  the  form  must  be  dimetric.  The  same  principle  is  easily 
applied  to  other  cases.  In  such  examinations,  the  characters  men* 
tioned  in  the  following  table  should  be  noted: — 
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2.  Angles  trnnc.  or  repl.  by  V     g    ^ein. 
8  or  6  simiUr  pUnes.        ]        ^ 


1.  All  edges  tio< 
modifiedalike. 

2.  l\oo*OTnon£ 
of  the  angles* 
tmnc  or  repL 
by  8  or  6  simi- 
Ur  pUmes. 


Namber  of  similar  planes  at  eictremities  )  Hkxaooital 
of  crystal  8  or  some  multiple  of  S.  )     System. 

The  guperior 
basal  modifica- 
tions in  front  not 
similar  to  the 
corresponding* 
inferior  m  front 
or  superior  be- 
hind. 

N.6.  The  Right  Rhomboidal  Prism 


Kmnber  of  sim- 
ilar planes  at  ex- 
tremitiee  of  crys-  -> 
tal,  neither  8  nor 
a  multiple  of  8. 


Twoa4fac«i/,orl^^j^^ 
im.  pL impossible.  )   ^v"**™* 


Two  tu^aeent,  or  \  Mohoou- 
two    approximate  >      mo 
sim.  pL  possible.    )  System. 


on  its 
Rhomboidal  base  may  be  distinguished  from  the 
other  right  prism  by  the  dissimilar  modifications 
of  its  lat-cral  and  basal  edges  and  angles. 


The  euperior 
basal  modifica- 
tions in  front 
similar  to  the 
0  o  r  r  esponding 
inferior  in  front 
or  superior  be- 
hind. 


1.  Similar  planes^ 
at  each  base  either 
4  or  8  in  number. 

2.  All  lat.  edges 
(if  modified)  simiL 
trunc  orbeyeled.t 

1.  Similar  planes 
at  each  base  either 
2  or  4  in  number. 

2.  All  lat  edges 
(if  modified)  not 
simiL  truncated  or 

t  beveled,  f 
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System. 


TsncR^ 

BIC 

SystenL 


The  following  are  important  laws  for  determining  dissimilarity 
of  planes,  and  their  application  will  often  prove  a  similarity  where, 
from  the  great  dissimilarity  in  the  size  of  the  planes,  it  waa  not 
supposed  to  exist. 

1.  Planes  equally  inclined  to  the  same  plane,  are  similar. 

2.  Planes  equi^Uy  inclined  to  similar  planes,  are  similar. 

b,  MeasyremerU  of  Angles. — ^The  importance  of  this  means  of  as- 
certaining the  system  of  crystallization  is  obvious.  As  has  been  im- 
plied, it  may  lead  to  erroneous  deductions ;  |but  in  most  cases  it 
enables  us  to  correct  conclusions  drawn  from  other  sources.  It 
^nerally  gives  essential  aid  in  carr}'ing  out  the  mode  of  discrim- 
ination last  laid  down. 

Hie  occurrence  of  the  angle  120^  should  always  suggest  the  pos- 
sibility (not  the  certainty)  tnat  the  form  may  be  hexagonal  or  mo- 
nometric ;  or  of  109°  28',  or  70°  32',  that  the  form  may  be  the 
regular  octahedron ;  or  of  135^,  that  one  of  the  planes  giving  the 
angle  truncates  a  rectangular  edge. 

*  Tlie  rhombohedron  is  the  only  solid  included  in  this  division,  any  of  whose 
anffles  admit  of  a  tnmcation  or  replacement  by  three  or  six  planes. 

f  Hie  terminal  edges  of  the  octahedrons  are  here  termed  lateral,  in  order  that 
these  statements  may  be  generally  applicable  both  to  prisms  and  oetahedrons. 
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USE  OF  GONIOMETERS. 

Till*  augleB  of  crystals  are  measured  by  means  of  instruments 
called  Gonionu'ters, 

a,  Ct/mitum  Goniotfieter^  caU^d  alw^  Hauifs  Goni(yttieter. — ^He 
simplest  of  these  iiisti'umeutp,  called  the  Conmion  Goniometer,  is 
here  represented.  .It  coiisist^i,  1,  of  a  semicircular  arc  graduated  to 
half  decrees,  and,  consequently,  measuring  180° ;  2,  two  arms,  one 
of  whicn,  aft,  is  stationary,  or  admits  only  of  a  sliding  mot  ion  back- 


ward and  forward,  by  means  of  slits,  gh^  ik.  The  other  arm  turns 
on  0,  the  centre  of  the  arc,  as  an  axis ;  there  is  also  a  slit,  np^  in 
this  arm.  By  means  of  these  slits,  the  parts  of  the  arms  below  0, 
tliat  is,  a/>,  co^  may  be  shortened,  which  is  found  necessary,  for  the 
measurement  of  small  crystals.  The  faces,  whose  inclination  is  lo 
be  measured,  are  applied  between  the  anus  ao^  cOy  which  are  open- 
ed till  they  just  admit  the  crystal,  and  are  seen  to  be  doeely  ap- 
plied to  the  surface  of  the  same.  Tliis  should  be  determined  by 
close  examination,  holding  it  at  the  same  time  up  to  the  light  and 
observing  that  no  light  passes  between  the  arm  and  the  pXane  of 
the  crystel.  The  number  of  degrees  on  tlie  arc,  between  k  and 
the  left  edge  of  rf,  (this  edge  being  in  the  line  of  the  centre  o  of  the 
arc),  is  the  required  angle. 

For  measuring  crystals  partially  imbedded,  the  arc  is  usually 
jointed  at^^,  so  tnat  the  part,  af^  may  be  folded  back  on  the  other 
quadrant.  When  tlie  angle  has  been  measured,  the  arms  are  se- 
cured in  their  place  by  the  screw  at  0^  and  the  arc  restored  to  its 
former  position,  and  there  fastened  by  the  bar,  mo,  Tlie  anglelnay 
now  be  read  off,  Tlie  arms  sometimes  acbnit  of  being  separated 
from  the  ai*c,  in  order  to  obtain  more  conveniently  the  required 
angle.  Tliej  may  then  be  adjusted  to  the  arc  in  a  very  sunple 
manner,  which  will  bo  understood  by  the  observer  without  expla- 
nation, and  the  angle  read  off  as  above. 
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When  a  goniometer  is  not  at  hand,  approximate  results  may  be 
obtained  by  means  of  an  extemporaneous  pair  of  anna,  made  car«- 
firilv  of  mica,  or  even  of  Bristol  board.  After  taking  the  angles 
witn  them  in  the  manner  explained,  place  thom  on  a'sheet  of  paper, 
and  nith  a  pencil  and  ruler  lay  ofl  the  angle  by  drawing  lines 
parallel  with,  or  in  the  direction  of,  each  arm  of  the  forceps.  This 
angle  may  then  be  measnred  by  means  of  a  graduated  arc,  or  a 
SGUe  of  cords  or  tangents. 

The  results  obtained  with  a  commoD  goniometer  are  seldom 
within  a  quarter  of  a  degree  of  the  tmth.  For  polished  ci^stals, 
we  have  a  much  superior  instrument  in  the  Jiefleetive  Goniometer 
of  Wollaston. 

b.  The  Ji^fiective  Gonionteter  of  Wc^laaton. — Tlie  reflective  goni- 
ometer is  represented  in  the  annexed  fignre.  The  principle  on 
which  this  instrument  is  constnicted  may  l)e  understood  by  refer- 
ence to  the  following  iigurc,  which  represents  a  crystal,  whnse  an- 
gle, abc,  is  required. 

The  eye  at  P,  looking  at  the  fece  of  the  crystal, 
ic,  observes  a  reflected  image  of  m,  in  the  direc- 
tion of  Pn.  The  crystal  may  now  be  so  changed  " 
in  its  position,  that  the  same  image  is  seen  reflectr 
ed  by  the  next  face,  and  in  the  same  direction, 
Pn,  To  effect  this,  the  crystal  must  be  turned  * 
around,  until  a^  has  the  present  direction  of  be.  The  angle  dhc, 
measures,  therefore,  the  number  of  degrees  through  which  the 
crystal  must  be  turned.  But  dli\  subtracted  from  180°,  e<iuals  the 
required  angle  of  the  crystal,  nbc.  The  crj-stal  is,  therefore,  passed 
in  its  revohilion  through  a  number  of  degrees,  which  subtracted 
from  180**  give  tlie  re([uire<l  angle.  This  angle  evidently  might 
be  measured  by  attaching  the  crystal  '.o  a  graduated  circle,  which 
should  turn  with  the  crystal. 

This  object  is  coaveniout- 
ly  accomplished  by  the  in- 
genious and  simple  contri- 
vance of  Wollaston. 

AB  is  the  circle,  gradua- 
ted to  half  degrees.  By 
means  of  the  veniier,  v, 
minutes  are  measured.  Tlic 
wheel  m  is  attached  to  the 
main  axis,  and  moves  the 
graduated  circle,  together 
with  the  adjusted  crystal. 
The  wheel  n  in  connected 
with  an  axis  that  pawcs 
through  the  main  axis, 
(which  is  hollow  for  the 
purpose),  and  moves  merely 
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die  parts  to  which  the  crystal  is  attached,  in  order  to  aid  in  its 
adjustmeut.  Ihecontrivaiiceeibrtheadjuatnieiitofthecrystalareat 
J),  q,  r.  To  use  the  instrument,  it  uiiist  be  placed  on  a  email  stand 
or  table,  and  60  elevated  as  to  allow  the  observer  to  rest  hia  elbows 
on  the  table.  The  wliole,  thus  firmly  orrauged,  is  to  be  placed  in 
front  of  a  window,  distant  from  the  same  from  six  to  twelve  feet, 
with  the  axis  of  the  instrument  parallel  to  it.  Before  operation,  ■ 
dark  line  should  be  drawn  below  the  window  near  the  floor,  paral- 
lel to  the  bars  of  the  window ;  or,  what  i»  still  better,  on  a  slate  or 
board,  placed  before  the  observer  on  the  table. 

The  crystal  is  attached  to  the  movable  plate  q,  by  a  piece  of  wax, 
and  so  arranged,  that  the  edge  of  intersection  01  the  two  planes, 
including  tlie  reuuired  angle,  sliall  be  in  a  line  witli  the  axis  of  the 
instrument.  This  is  done  oy  varying  its  situation  on  the  plate  ;, 
or  the  situation  of  the  plate  itself,  or  by  means  of  tlie  aajacent 
joints  and  wheel,  r,  a,  p. 

When  apparently  a^unted,  the  eye  should  be  brought  close  to 
the  crystal,  nearly  in  contact  with  it,  and  on  looking  into  a  face, 
part  of  the  window  will  be  seen  reflected,  one  bar  oi  which  miut 
be  selected,  or  a  cord  stretched  across  the  window,  for  the  experi- 
ment. If  the  crystal  is  correctly  adjusted,  the  bar  or  cord  will  ap- 
pear horizontal,  and  on  turning  the  wheel,  n,  till  this  bar,  reflected, 
18  observed  to  approach  the  dark  line  below,  seen  in  a  direct  view, 
it  will  be  found  to  be  parallel  to  this  dark  line,  and  ultimately  to 
coincide  with  it.  If  tliere  is  not  a  perfect  coincidence,  the  adiust- 
uient  must  be  altered  until  this  coincidence  is  obtained.  Continue 
then  tiie  revolution  of  the  wheel,  n,  till  the  bar  or  coi-d  is  seen  by 
reflection  in  the  next  face,  and  if  here  tliere  is  also  a  coincidence 
of  the  reflected  bar  or  cord  witli  the  dark  line  seen  direct,  the  ad- 
jusbiient  is  complet'C ;  if  not,  alterations  must  be  made,  and  the 
first  face  again  tried.  A  few  aucccssivo  trials  of  the  two  faces,  will 
enable  the  observer  to  obtain  a  perfect  adjustments 

After  adjiiBtmont,  ISD"  on  tlie  arc  should  be  brought  opposite  0 
on  the  vernier.  Tlie  coincidence  of  the  bar  ana  darlt  line  is 
tliento  be  obtained,  by  turning  the  wheel  «.  As  soon  as  obtained, 
the  wheel  in  should  be  turned  until  tlie  same  coincidence  is  ob- 
served, by  means  of  the  next  face  of  the  crystal.  If  a  line  on  the 
gradiiatefi  circle  now  corresponds  with  0  on  tlie  vernier,  the  angle 
IS  innnediately  determined  by  the  nuinlier  of  degrees  marked  oy 
this  line.  If  no  line  corresponds  with  0,  we  must  observe  which 
line  on  the  vernier  coincidea  with  a  line  on  the  circle.  If  it  is  the 
IStli  on  the  vernier,  and  the  line  on  the  circle  next  below  0  on  the 
vernier,  marks  125°,  the  re<[uired  angle  is  125°  18';  if  this  line 
marks  125"  30',  Uie  re<|uired  angle  is  125°  48'. 

Some  goniometers  are  furnished  with  a  small  jKilislied  reflector 
attached  to  the  foot  of  the  insrtnmient,  below  the  part  s  q,  and 
placed  at  an  oblique  angle  so  as  to  reflect  a  bar  of  tlie  window. 
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This  is  an  important  improvement*  as  the  reflected  bar  answers  the 
pnrpose  of  the  line  drawn  below  the  window,  and  is  more  conven- 
lentlj  nsed.  This  reflector  may  be  easily  added  to  the  common 
instniments,  placing  it  at  an  angle  of  about  45^,  or  snch  as  will 
reflect  the  bar  to  the  eye  when  looking  towards  the  crystal  while 
observing. 

MitschmiicKa  Gomometer  has  a  small  lens  mounted  in  a  tube 
for  sighting  the  crystal;  but  the  lens  diminishes  so  much  the 
light  reflected  by  fiie  crystal  to  the  eve,  that  it  is  not  generally 
of  much  vidue.  Tliis  instrument  is  fumisned  also  with  a  micrometer 
screw  for  aid  in  turning  the  graduated  circle,  and  certain  valuable 
contrivances  for  adjustmg  the  crystal. 

Mahals  Ooniometer  differs  from  Wollaston's  mainly  in  having 
the  circle  horizontal. 

BabineCs  Goniometer  has  a  horizontal  graduated  circle.  The 
crystal  is  placed  at  centre  on  the  axis,  with  the  edge  vertical. 
There  are  two  glasses  mounted  horizontally,  with  tubes  and  cross 
threads,  for  sighting  the  crystal :  both  are  attached  to  the  gradu- 
ated arc,  one  moveable,  the  other  fixed.  The  crystal  is  so  placed 
that  one  face,  (of  the  two  including  the  required  angle),  on  being 
viewed  through  the  movable  glass  reflects  the  sight-mreads  of  the 
other  glass ;  it  is  then  turned  around  till  the  other  glass  gives  the 
same  reflection.  Tlie  arc  through  which  the  crystal  is  revolved,  is 
then  read  off  on  the  graduated  circle. 

Addmcm^a  Goniometer  is  an  ingenious  contrivance,  made  at 
Paris,  combining  a  common  and  a  reflecting  Goniometer.  It  is 
much  less  costly  than  WoUaston's. 

In  goniometrical  measurements,  a  knowledge  of  the  simple 
mathematical  principles  stated  on  page  61  are  of  great  importance. 

For  accurate  measurements  of  tno  angles  of  crystals,  the  temper- 
ature of  the  crystals  should  be  notea;  the  angles  often  change 
somewhat  with  a  change  of  temperature,  as  stated  in  the  remarls 
on  Heat. 


VI.  COMPOUND  CRYSTALLINE  STRUCTUEE. 

The  compound  crystalline  structure  of  minerals  is  exhibited 
either  in  distinct  crystals  having  a  composite  character,  or  in  ag- 
gregated crystallizations.  The  former  are  called  CompcunA  or 
Twin  OrystaU  ;  they  have  regular  facets  and  the  same  perfection 
of  outline  and  angle  as  simple  crystals. 

Compound  crystals  may  oe  compared  to  monsters  in  the  animal 
kingdom.  They  may  be  composed  of  two  united  crystals,  or  of 
several. 

Compound  Crystal-s^  composed  of  two  individuals^  or  Twin 
Crystals. — ^Representations  of  some  of  these  compound  forms  are 
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given  in  the  following  dgiires,  and  in  connection  with  the  deecrip- 
tions  of  many  spccieH  tlirough  the  oucceeding  pages  of  thia  wort. 
Their  stnicture  may  he  imitated  by  cntting  a  model  of  a  cryatal  in 
two  halves,  inverting  ono  of  the  halves,  (or  revolving  it  180°),  and 
169  aoo        then  applying  it  time  invert^  to  the  other 

half.    Fig.  199  isan  octahedron,  which  k  re- 

f  relented  as  cut  in  two  in  the  plane  abed. 
f  we  revolve  one  half  60°  or  180°,  and 
reapply  it  to  tlie  other,  it  produces  the  form 
in  f.  2(Kl. 

In  compound  crystals,  composition  may  take  place  parallel  to 
ditlerent  secondary  planes,  but  generally  it  occurs  parallel  to  some 
&ce  of  the  fimdaniental  prism,  or  to  the  diagonal  planes,  that*  is, 
pwallel  to  planes  I,  n,  It,  or  1.  Compoaitmn  parallel  to  other 
nces  is  occasionally  met  with. 

There  are  two  modes  in  which  composition  mar  take  place. 
Hey  may  be  explained  l»y  reference  to  tlie  method  of  imitatiiig 
them,  as  follows.  On  dividing  a  ciystal  into  lialves,  and  holding 
the  plane  of  division  vertical, — 

(1).  One  of  tlie  halves  may  be  inverted,  as  if  by  revolution  180°, 
on  a  horizontal  axis  at  riijht  angles  U^  the  plane  of  section,  and  the 
two  again  united  by  the  surfaces  that  were  separated. 

(2).  One  of  tlie  halves  may  be  turned  around,  through  180°,  as 
if  by  revolution  on  a  horizimtal  axis  paraUM  to  the  plane  of  sec- 
tion, and  the  fece  opposite  and  parallel  to  that  of  the  plane  of 
section  may  then  be  applied  to  the  other  half. 

201  £02  Fig.  201  represents  an  oblique 

prism,  bisected  vertically  along 
the  plane  a  c.  The  back  planee 
may  be  considered  as  lettered 
J  like  those  in  front  with  the  ad- 
dition of  an  accent.  Thejint 
of  tliese  two  modes  of  compo- 
sition is  illustrated  in  f.  202; 
» ni  (  is  inverted  so  that  the 
liack  plane  »«'  is  in  front,  in 
place  of  «t,  aoAp  is  at  top  in  place  of »".  In  the  necond  mode,  (' 
would  be  the  outer  plane  instead  of  t,  the  latter  being  the  plane  of 
onion  with  P  MT;  and  p'  would  be  at  top  as  before,  but  m 
wotdd  remain  in  front.  In  the  junction  of  the  two  parts,  by  this 
second  mode,  an  obtuse  plane  angle  of  one  of  tliem  comes  against 
an  acute  of  tne  otJier,  so  that  the  two  parts  do  not  fit  into  a  symmet- 
rical solid,  unless  the  acute  edges  of  the  prism  (the  opposite  edges 
a  and  c)  be  truncated,  which  is  usually  the  fact  in  species  in  which 
this  mode  of  composition  occurs,  -vi?..  Feldspar  and  Albite. 

The  first  of  these  modes  of  composition  may  occur  in  each  of  tlie 
systems  of  crystallization,  though  not  always  apparent  in  all,  in 
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the  external  form.  Examples  of  it  are  sometimes  distinguished 
by  internal  arrangements  of  color,  or  by  optical  characters,  when 
not  otherwise  recognizable.  The  second  mode  is  of  rare  occur- 
rence. 

In  the  monoinetric  system  there  may  be  composition  in  three 
directions,  fl),  parallel  to  an  octahedral  face  or  a  plane  truncating 
the  angle  oia  cube;  (2),  parallel  to  a  dodecahedrafface,  or  a  plane 
truncating  the  edge  of  a  cube ;  (3\  parallel  to  a  face  of  the  cube. 
The  first  kind  proauces  forms  witn  reentering  angles ;  and  the  se- 
cond and  third  also  when  occurring  in  hcmihearal  K)rms.  The  third 
kind  and  the  second,  except  in  the  case  mentioned,  are  not  distin- 
guishable by  the  form,  as  the  inversion  of  the  halves  of  a  cube 
parallel  to  a  cubic  face,  or  parallel  to  an  edge,  produces  only  a 
cube  still,  and  no  change  of  the  apparent  form.  Such  twins  in 
holohedral  forms  cannot  therefore  oe  recognized  by  the  external 
form  when  they  occur. 

Fig.  200  represents  a  twin  of  the  first  of  these  kinds ;  it  occurs  in 
Spinel,  Magnetite,  &c.  When  the  form  is  shortened  parallel  to  the 
plane  of  imion,  it  becomes  tabular,  and  is  sometimes  quite  thin 
tabular. 

Fig.  203  tahibits  the  same  kind  of  composition  in  a  dodeca- 
hedron. One  half,  as  in  the  case  of  the  2^3 
octahedron,  is  revolved  60°,  (or  the  result 
is  equivalent  to  this).  In  a  cube  it  pro- 
duces a  solid  made  up  of  two  cubes  united 
by  their  angles,  parallel  to  an  octahedral 
plane.  In  a  form  like  f.  34,  the  result  is 
similar  in  kind,  but  sometimes  the  six  faces 
about  one  solid  angle,  and  tlie  six  about 
the  diagonally  opposite,  form  together 
a  twin  having  the  form  of  a  low  aouble 
six-sided  pyramid,  resembling  somewhat 
f.  89,  as  in  Native  Copper,  the  interme- 
diate parts  being  absent.   Fig.  185  is  an  example  in  the  Diamond. 

In  t  273  of  Blende,  a  revolution  of  60°  produces  the  solid  in  f 
273  A. 

In  the  dimetric  system  twins  may  occur  parallel  to  (1)  the  basal 
plane  (O)  of  a  prism ;  (2)  a  lateral  plane,  ii;  (3)  a  vertical  diag- 
onal plane  I;  (4)  a  plane  replacing  a  basal  edge  of  the  prism  ^^^ 
usually  plane  li;  (5)  a  plane  replacmg  an  angle,  usually  plane  1. 
Only  the  last  two  kinds  are  marked  by  reentering  angles  in  holo- 
hedral forms,  or  are  recognizable  except  it  be  by  optical  characters, 
while  all  may  be  distinguished  in  hemihedral  forms. 

The  annexed  fig.  204  represents  a  square  prism  terminating  in  a 
pyramid,  divided  oy  a  diagonal  section ;  and  f.  206  shows  the  form 
resulting  from  revolving  one  of  the  halves  thus  formed  180°.  It  is 
common  in  tin  ore,  (Cassiterite). 
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Tlio  :=>(!ian:'  octalicdnm  Iy  or  1  ^vos  i-i^e  to  twiiis-  l>v  oniiiositioii 
jijUTiIIi'!  to  one  of  its  faces,  similar  tn  f.  SOO,  Ijnt  nf  losi  pyinmetriciil 


character,  a  procesa  that  may  lie  instructively  followed  through  by 
cutting  out  raodeU.  A  form  of  tliis  kiud  is  represented  in  f.  295 ; 
composition  is  ^>arallel  to  H.  Tabular  fonns  may  result  with  this 
kind  of  composition  ;  and  thin  tables  thus  formed  are  sometimes 
aggrcfuated,  or,  as  it  were,  piled  up,  together. 

In  the  teiiiieti'ii:  s^at-.-m,  compositioTi  may  occnr  in  the  same  di- 
rections as  in  tlie  dimetric ;  and  as  the  lateral  axes  are  nnefiual, 
t«-in8  fonued  by  composition  parallel  to  these  axes,  (as  to  planes  Vi  or 
It),  are  different  in  kind.  Oom])osition  parallel  to  the  axial sectiooB, 
as  u  or  i),  does  not  produce  twins  recoguiznble  as  snch  by  external 
form  ;  hat  when  it  takes  place  parallel  to  the  plane  I,  (f.  1, 22, 24), 
as  tliese  planes  fonii  a  rhombic  prism,  there  are  reenterinc  angles, 
as  shown  in  Aragonite,  (q.  v.)  An  exainple  of  composition  par- 
allel to  plane  11  is  given  in  f.  332,  nnder  Manganite. 

Li  the  oblique  systems,  twins  pamllel  to  the  axial  sections  mar 
have  reentering  jifanes,  or  planes  in  abnormal  positions,  as  a  reenlt 
of  the  composition,  as  well  as  those  formed  by  composition  In 
otlior  directions.  Fig.  357  (Angite)  rejiresents  an  example  of  com- 
position parallel  to  ii,  the  simple  fonn  of  which  is  shown  in  f.  860. 
Fig.  302  IS  anotlicr  in  Ilomblendo ;  f.  361  is  the  simple  ii>rm.  Fig. 
415,  416  (Albite)  are  examjiles  of  composition  parallel  to  iiy  the 
tbnner,  by  an  inversion  of  the  Jfrst  kind,  and  the  other  of  the 
'itcojuf  kind,  described  on  page  1'2S.  Fig.  424,  425,  are  twins  of 
Orthoclase,  compounded  parallel  to  Vi,  similar  to  the  last  men- 
tioned of  Albite.  Ill  {.  428  composition  is  parallel  to  2i.  Gypsran 
(iiid  several  other  species  aflbrd  additional  examples. 

In  tlio  Iiexa^onal  sysUm,  twins  of  rhombohedral  forms  occur 
compounded  (1)  parulol  to  the  terminal  plane  O  i\)Jt) ;  (2)  the 
prismatic  planes  I  or  12 :  tlie  rhombohedral  faces  {h) ;  (4)  planes 
tnmcating  the  terminal  edges,  or  — ^Ti  ;  (5)  i-arclypaMdlel  to  the 
lace  of  the  pyramid  1-2  and  the  rhomboiiednm  — §«. 

Wlien  coiiiijosition  is  parallel  to  0.  the  twin  appears  as  if  made 
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1  )y  a  revolution  through  60°  of  one  half  of  the  simple  crystal,  the 
iixis  of  revolntic>n  being  the  vertical  axis  of  the  prism.  Several 
figures  under  Calcito  (q.  v.)  are  forms  of  this  kind.  A  similar 
mode  of  composition  produces  the  fonn  in  f.  300  A,  (Pyrargyrite)  ; 
the  hexa^onsu  prism  of  the  simple  crystal  has  its  alternate  edges 
tnmcatea ;  and  in  the  compound  form  (produced  tlirough  a  revo- 
lution of  one  half  60°)  this  tnincation  appears  on  half  ofcach  edge 
alternately  above  and  below.  Composition  parallel  to  I  Ls  repre- 
sented in  one  of  the  forms  of  Calcite,  (q.  v.)  Composition  parallel 
to  li  occurs  in  Calcite,  Chabazite,  Quartz,  &c.  Composition  par- 
allel to  ifR  is  met  vnXh  in  Calcite  and  Pyrargvrite ;  see  f  300. 
Composition  parallel  to  — 27?  is  exemplified  under  Calcite,  (q.  v.) 
Composition  parallel  to  the  pyramid  1-2.  or  an  edge  of  the  common 
pyramid  of  Quartz,  sometimes  occurs,  (i.  342). 

In  the  compound  forms  whi6h  have  been  described,  the  crystal 
is  generally  as  complete  and  well  finished  as  the  simple  form,  and 
it  18  obvious  that  the  formation  of  the  twin  commenced  with  the 
nucleal  molecule,  which  itself  possessed  the  compound  chai*acter, 
or  consisted  essentially  of  two  molecules.  Such  twins  are  prop- 
erly paragenic  /  and  they  are  distinct  from  another  kind,  metor 
geiiicj  in  which  the  composition  took  place  subsequently  to  the 
commencement  of  the  crystal. 

In  metagenic  twitis,  the  two  parts  of  the  twin  are  not  united 
along  a  diagonal  section,  but  by  parts  more  or  less  distant  from 
flie  proper  centre  of  either.  Sucii  are  the  forms  represented  in 
£  845,  346,  (Quartz). 

A  mode  of  metagenic  composition  is 
observed  in  doubly  geniculated  crystals,  as 
those  of  Kutile,  annexed  figure.  The  gen- 
iculations  take  place  at  equal  distances  eitber 
aide  of  the  centre  of  tlie  crystal,  and  are 
evidently  the  result  of  some  cause  acting 
after  the  crystal  had  begun  to  form.  The 
geniculation  is  usually  parallel  to  a  plane 
of  common  occurrence,  either,  one  of  those 
of  the  fundamental  form,  or  its  simplest 
modifications.  This  geniculation  often  is 
frequently  repeated  in  the  same  crystal,  and 
thus  the  ends  of  a  crystal  are,  by  successive 
genicnlations,  bent  around  together  or  into 
one  another,  as  happens  in  Entile. 

Compomid  Crystals  composed  of  more  than  injoo  IndimdudU. — 
In  the  monometric  system,  in  wnich  the  axes  are  all  equal,  the 

Eosition  occun-ing  along  one  octahedral  section  may  occur 
lel  to  all  such  sections  alike ;  and  hence  comes  a  compound 
of  pyrites,  (f.  2S2  A),  made  up  of  pentagonal  dodecahedrons. 
It  corresponds  to  an  interpenetration  of  two, pentagonal  dodecahe- 
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drons,  a  right  and  &  left,  (+  and  — ).  In  a  similar  manner  there  re- 
aults  the  compound  form  represented  in  f.  306,  which  hecomea 
very  complex  when  the  crystals  are  luVhly  modified.  Fig.  272  A, 
represente  a  crystal  of  Galena  of  this  kind,  distorted  by  being 
shortened  in  the  direction  of  an  octahedral  axis. 

In  tetrahedral  forma,  composition  parallel  to  the  cubic  faces  pro- 
duces the  form  in  f.  207,  whicli  may  he  Wewed  as  made  of  two 
interpenetrating  tetraLedl^^us.     By  this  method  is  formed  the  twin 
SOT  208  of  Diamond  represented  in 

f.  267  A.     With  tlie  compo- 
sition parallel  to  an  octalie- 
dral  face,  the  form  in  £  208  * 
is  produced,  also  made  of 


two  mterpenetrating  tetrar 
hedrona.  It  illusti'ates  llie 
origin  of  the  twin  of  Gray 
Copper  in  f.  303  A. 
In  the  dimetric  system,  the  eight  octahedral  sections  are  similar 
to  one  another,  as  in  the  monomctric,  aud  hence  there  may  be  com- 
position simultaneously  parallal  to  all.  Very  complicated  forms 
are  thus  produced  in  Copper  Pyrites  and  Tin  Ore.  Pig,  296  A, 
represents  one  of  tlio  occun-ing  forms  of  Copper  Pyrites. 

209  In  tlie  tn?netn'e  system,  ia-uciform  and  stel- 

late crystals  are  common.  Fig.  209  represents 
a  form  in  chrysoberyl.  Other  varieties  are 
BhowD  in  f.  233, 234,  236,  beyond ;  others  under 
>]  Stanrotide,  Aragonite,  Cerusite,  and  Harmo- 
In  the  stellate  forms,  the  compound 
3  crystals  consist  of  three  or  six  rays,  when  the 
angle  of  tlie  prism  is  near  120°,  or  one-third 
of  360",  &nA  five  raya  when  about  one-fifth  of 
360°,  as  in  Marcaeite. 
In  rhorrihohfdral  species,  as  P}Targyrite,  Chahazite,  Levyne,  and 
Cinnabar,  compound  crystals  occur,  which  in  the  simplest  form 
resemble  f  306  of  Fluor  spar.  They  may  be  viewed  as  formed  by 
the  in  terpen  etration  of  two  rhomhohedrons  a  -|-  and  a  — ,  with  £be 
vertical  axis  as  tlie  axis  of  composition,  or  by  a  compoeition  of  six 
cr^-etals  united  parallel  to  tlic  prismatic  planes  I.  In  Ilmenite,  anal- 
ogous fonus  occur ;  by  composition,  upon 
the  form  in  f.  314,  componnd  crj'stals  nearly 
similar  in  their  faces  to  f.  313,  are  producei 
Stellate  forms  also  occur  in  the  rhombo- 
hedral  system,  as  represented  in  the  accom- 
panying figure  of  a  crystal  of  snow,  (f.  210V 
Another  form  of  compound  crystal  in  tins 
pvstem  is  represented  in  f.  800,  nnder 
t^yrarevrite.  It  consists  of  fonr  crystals, 
nnitou  parallel  to  the  faces  — Jit, 
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Crystals  are  often  grouped  in  linear  series,  as  in  Native  Cop- 

£er  and  Silver,  and  tnus  constitute  long  tlireads  or  reticulations. 
II  clustered  crystals,  it  is  generally  a  fact  that  adjoining  crystals 
are  parallel  in  position,  and  united  by  a  plane  parallel  to  one  of 
the  principal  sections  or  planes  of  common  occurrence.  Senar- 
mont  mentions  the  union  in  Galena  parallel  to  the  octahedral  faces 
as  common ;  and  he  also  describes  an  instance  where  the  union  was 
parallel  to  the  plane  3>f . 

The  positions  of  crystals  on  the  supporting  rock  seem  at  first  to 
be  without  any  regularity.  By  closer  inspection  we  detect  even 
here  the  same  law  of  harmony  that  governs  the  formation  of  the 
simple  and  compound  crystal.  The  various  positions  assumed  cor- 
respond generally  with  tne  more  common  kinds  of  composition  in 
twm.  crystals,  Brooke  observes  with  respect  to  certain  artificial 
crystaUizations  of  nitrate  of  lead,  that  some  of  the  octahedrons 
"nad  their  axes  perpendicular  to  the  surfaces  on  which  they 
rested" — "others  rested  on  one  of  their  planes,  and  Others  were 
attached  by  an  edge  to  the  bottom  of  the  vessel ;"  thus  exemplify- 
ing three  *jdijds  of  composition.  This  regularity  is  not  always 
manifest  on  account  of  the  uneveHness  of  the  surface  on  which 
they  rest.  In  general,  however,  on  dancing  the  eye  over  a  surface 
covered  with  crystals,  a  reflection  from  one  face  will  be  accom- 
panied with  reflections  from  the  correspondinff  face  in  each  of  the 
other  crystals,  showing  that  the  crystals  are  smiilar  throughout  in 
their  positions. 

This  tendency  to  parallelism  in  the  positions  of  associated  cystals 
is  even  apparent  in  crystalline  aggregates.  In  granite,  for  example, 
which  is  composed  o^  feldspar,  quartz,  and  mica,  the  feldspar  crj^s- 
tallizations  have  usually  a  common  position ;  that  is,  the  coites- 
ponding  extremities  lie  in  the  same  direction,  or  nearly  so.  On 
this  account  granite  is  cleavable  in  one  direction  more  easily  than 
in  others,  ana  this  direction  is  that  of  the  perfect  cleavage  plane  of 
the  feldspar.  The  parallel  positions  of  tne  mica  in  gneiss  causes 
the  fissile  character  of  that  rock. 

In  some  cases  also,  crystals  of  different  minerals  associated  to- 

Sther  take  a  parallel  or  continuous  position.  Thus  crystals  of 
ibite  and  Feldspar,  and  of  Staurotide  and  Kyanite,  at  times  have 
this  relation  ;  and  Breithaupt  has  observed  the  same  between  crys- 
tals of  Butile  and  Specular  iron,  the  crystals  of  Rutile  in  this  case 
having  the  vertical  axis  in  the  direction  of  a  lateral  axis  of  the 
Specular  iron.  Haidinger  has  observed  Pyroxene  and  Hornblende 
crystals  associated  in  parallel  positions. 

A  prism  of  Calcite  terminating  in  the  planes  —J,  has  been  ob- 
served, in  which  each  plane  — i  was  covered  with  small  crystals 
of  quartz  all  lying  symmetrically,  with  their  pyramids  pointing 
towards  the  summit 

The  subject  of  twin  crystals  will  receive  further  illustration  in 
the  chapter  on  Crystallogeny.  ^ 
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Vn.  CRYSTALLINE   AGGREGATES  AND  iVMORPHOUS 

VARIETIES. 

The  greater  part  of  the  specimens  or  masses  of  minerals  that 
occur  on  our  globe,  may  be  clescribed  as  aggregations  of  imperfect 
crystals.  Even  those  whose  structure  appeal's  Uie  most  purely  im- 
palpable, and  the  most  destitute  intenially  of  anything  like  crvB- 
tallization,  are  probably  composed  of  crystalline  grains.  We, 
consecjueiitly,  include  imder  tiie  above  head,  all  the  remaining 
varieties  of  structure  in  the  mineral  kingdom.  Tlie  only  certain 
exceptions  are  liquids  and  gases,  which  require  so  few  remarks, 
that  a  separate  caption  for  them  is  unnecessary. 

Tlie  individuals  composing  imperfectly  crystallized  individuals, 
may  be, 

1.  Columns^  or  fibres^  in  which  case  the  stnicture  is  coUimnar. 

2.  Thin  l<iitiin<je^  producing  a  lainuUar  structure. 

3.  Grains^  constituting  a  granular  structure. 

1.  Columnar  Stnicture. 

A  mineral  possesses  a  columnar  structure,  when  it  is  made  uj)  of 
slender  columns  or  fibres.  There  are  the  following  varieties  ot  the 
columnar  stnicture: — 

Fibrous:  when  the  columns  or  fibres  are  parallel.  Ex.  gypsum, 
asbestiis.    Fibrous  minerals  have  often  a  silky  lustre. 

Btticuluted :  when  the  fibres  or  columns  cross  in  various  direc- 
tions, and  produce  an  appearance  having  some  resemblance  to 
a  net 

Stdlated  or  stellvlar :  when  they  radiate  from  a  centre  in  all 
directions,  and  produce  star-like  forms.    Ex.  stilbite,  wavellite. 

Radiated^  divergent :  when  the  crystals  radiate  from  a  centre, 
\vithout  producing  stellar  forms.    Ex.  quartz,  gray  antimony. 

2.  Lamella/r  Structure. 

The  stnicture  of  a  mineral  is  lamellar,  when  it  consists  of  plateB 
or  leaves.  The  laminsB  may  be  curved  or  straight,  and  thus  give 
rise  to  the  curved  lamellar,  aud  straight  lamellar  stnicture.  JEx. 
tabular  spar,  some  varieties  of  gypsum,  talc,  &c.  When  the 
laminjB  are  thin  and  easily  separable,  the  stnicture  is  said  to  be 
foliaceous.  Mica  is  a  striking  examj>le,  and  the  term  micaceous 
is  often  used  to  describe  this  kind  of  structure. 

3.  OrcmuLa/r  Strwstwre. 

The  particles  in  a  granular  structure  differ  much  in  size.  When 
coarse,  the  mineral  is  described  as  coarsely  granular :  when  fine, 
findy  graniUur ;  and  if  not  distinguishable  by  the  naked  eye,  the 
cture  is  termed  iirijpal'paUe.    Examples  of  the  first  may  be 
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obsen-ed  in  granular  carbonate  of  lime ;  of  the  second,  in  some 
varieties  of  specular  iron ;  of  the  last,  in  chalcedony,  opal,  and 
other  species. 

The  above  terms  are  indefinite,  but  from  necessity,  as  there  is 
every  degree  of  fineness  of  structure  in  the  mineral  species,  from 
perfectly  impalpable,  through  all  possible  shades,  to  the  coai*sest 
granular.  Tne  terirLpTvaiiero-^irystaUirte  has  been  used  for  varieties 
m  which  the  grains  are  distinct,  and  ct^ypto-crystalUne^  for  those 
in  which  they  are  not  discernible.  Granular  minerals,  when  easily 
crumbled  in  the  fingers,  are  said  to  hefrialle. 

• 

4.  Irrdtdtive  Shapes. 

Heniform :  kidney  shape.  The  structure  may  be  radiating  or 
concentric. 

JBotryoidal :  consisting  of  a  group  of  rounded  prominences.  The 
name  is  derived  from  the  Greek  Sotjvs,  a  huneti  of  grapes,  Ex. 
limonite,  chalcedony. 

Mavimillary  :  resembling  the  botryoidal,  but  composed  of  larger 
prominences. 

Glribular :  spherical  or  nearly  so ;  the  globule^  may  consist  of 
radiating  fibres  or  concentric  coats.  "Wheji  attached,  as  they  usu- 
idly  are,  to  the  surface  of  a  rock,  they  are  described  as  irrvplarUed 
giobules. 

Nodular  :  in  tuberose  forms,  or  having  irregular  protuberances 
over  the  surface. 

Amygdaloidal :  almond-shaped,  applied  usually  to  a  greenstone 
containing  almond-staped  or  sub-globular  nodules. 

Corcdloidal:  like  coral,  or  consisting  of  interlaced  flexuous 
branching  of  a  white  color,  as  in  some  arragonite. 

Dendritic:  branching  tree-like. 

Mossy :  like  moss  in  lorm  or  appearance. 

Filiform  or  CapiUa/ry :  very  slender  and  long  like  a  thread  or 
hair. 

Acictdar  :  slender  and  rigid  like  a  needle. 

Reticulated:  net-like. 

Drusy :  closely  covered  with  minute  implanted  crystals. 

Stalactitic:  when  the  mineral  occurs  in  pendant  columns,  cylin- 
ders, or  elongated  cones. 

Stalactites  are  produced  by  the  percolation  of  water,  holding 
mineral  matter  in  solution,  through  the  rocky  roofe  of  caverns. 
The  evaporation  of  the  water  produces  a  deposit  of  the  mineral 
matter,  and  gradually  forms  a  long  pendant  cylinder  or  cone.  The 
internal  structure  may  be  imperfectly  crystaUine  and  granular,  or 
may  consist  of  fibres  radiating  from  the  central  column,  or  may 
liave  a  broad  cross-cleavage. 

Common  stalactites  consist  of  carbonate  of  lime.    Chalcedony, 
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ffibbsite,  brown  iron  ore,  and  many  other  species,  also  present  sta- 
actitic  forms. 

Amorph/yus :  kaving  no  regular  structure  or  form  either  crys- 
talline or  imitative,   ^e  word  is  from  a^priviUve^  and  (xop^ii,  shdipe. 


Vm.  PSEUDOMOEPHOUS  CRYSTALS. 

A  ^seudoTTiorphoua  crystal  possesses  a  form  ihai  is  foreign  to  the 
species  to  which  the  substa/noe  belongs. 

Crystals  sometimes  undergo  a  change  of  composition  from  aque- 
ous agency  or  some  other  cause,  without  losing  their  form :  for  ex- 
ample, octahedrons  of  spinel  change  to  steatite,  still  retainiiig  the 
octahedral  form ;  cubes  of  pyrites  are  altered  to  red  or  brown  iron 
ore ;  anhydrite  becomes  gypsum  by  the  addition  of  water :  or  crys- 
tals are  sometimes  removed  entirely,  and  another  mineral  is^b- 
stituted ;  as,  for  example,  cubes  of  nuor  spar  may  be  transformed 
to  quartz,  without  a  change  of  form. 

In  these  and  other  ways,  many  minerals  appear  under  a  form  of 
crystallization  which  does  not  belong  to  the  species.  The  discus- 
sion of  the  origin  and  chemical  relations  of  pseudomorphs  will  be 
more  properly  considered  in  the  chapter  on  Chemical  Mineralogy. 

Pseudomorphous  crystals  are  distinguished,  generally,  by  their 
rounded  angles,  dull  surfaces,  and  often  granular  composition. 
They  either  nave  no  cleavage,  or  the  cleavage  is  wholly  different 
in  direction  from  that  of  the  mineral  imitated.  Their  surfaces  are 
frequently  drusy,  or  covered  with  minute  crystals.  Occasio]||iJIj 
the  resemblance  to  real  crystals  is  so  perfect,  that  they  are  distin- 
guished with  difficulty. 


SECTION"  n. 
CRYSTALLOGENY. 

Crystallogeny,  or  the  formation  of  crystals,  may  be  discussed 
either  from  a  practical  point  of  view,  by  treating  of  tne  processes  of 
crystallization  and  attendant  circumstances ;  or  theoretically,  by 
considering  the  nature  of  molecular  attraction  in  crystallization, 
and  the  laws  under  which  it  acts.  Under  the  former  nead,  only  a 
few  of  the  causes  that  determine  the  modifications  of  form  in  crys- 
tal are  here  mentipned,  as  a  full  discussion  of  the  methods  of  crys- 
tallizing minerals  by  art  belongs  rather  to  chemical  science. 
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Crystallization  may  take  place — ^from  a  sohitimi  of  a  crys- 
tallizable  material ;  from  a  state  oi fusion  by  heat ;  from  a  state  of 
vapor,  another  condition  dependent  on  temperature ;  from  a  solid 
xfate  withoid  funon,  under  a  continued  elevation  of  temperature. 
The  crystallization  of  sugar  or  alimi  is  a  common  example  of  the 
frnt  mode ;  the  fonnation  of  ice,  of  the  second  ;  the  production  of 
snow  fron^  vapor,  of  the  third;  and  the  usual  mode  of  hardening 
steel,  (since  it  depends  on  varying  the  size  or  system  of  crystallization 
of  the  crystalline  grains),  is  an  example  of  me^  fourth.  All  solidi- 
fication of  inorganic  matter  is  probably  crystallization,  and  the 
solid  condition  is  arrived  at  in  one  or  the  other  of  these  methods. 
Frequently,  however,  the  solid  is  formed  immediately  upon  the 
combination  of  the  elements  that  constitute  it,  or  upon  tlie  libera- 
tion of  the  substance  from  some  other  state  of  combination. 

The  formation  of  distinct  crystals  usually  requires  a  freedom  from 
disturbing  causes,  a  slow  rate  of  progress  in  the  process,  and  a  large 
supply  OT  material,  or  else  a  gradual  supply  from  some  constant 
source.  In  many  instances  a  ciystal  that  lias  been  long  out  of  a 
solution,  may  be  restored  and  further  enlarged. 

Crystallization  without  a  change  from  the  solid  state,  is  well 
illustrated  by  facts  mentioned  to  the  author  by  Mr.  N.  P.  Ames. 
If  a  bar  of  tempered  steel,  bent  in  the  form  of  a  semicircle,  be 
heated  on  the  inner  side,  when  the  heat  has  reached  a  certain  point, 
the  bar  may  easily  be  bent  around  and  made  to  curve  in  the  oppo- 
site direction,  fle  states  that  until  the  moment  when  the  requisite 
temperature  is  acquired,  the  bar  does  not  yield ;  but  at  this  mo- 
ment, a  change  taxes  place  which  is  distinctly  felt  in  the  hands, 
and  the  bar  at  once  bends.  He  carefully  measured  the  inner  and 
outer  curves  of  the  bar,  after  thus  bending  it,  and  found  them  of 
the  same  length  as  before.  Tliis  shows  tnattliere  had  been  no 
compression  of  the  particles  on  the  inner  side,  which  would  have 
shortened  that  side,  and  therefore,  also,  that  tliere  was  actually  a 
freedom  of  motion  among  the  particles  on  eitlier  side.  He  ob- 
serves, moreover,  that  the  elasticity  of  the  inner  and  outer  sides 
was  the  same,  which  would  not  have  been  the  case  were  the  former 
compressed.  By  the  old  method  of  restoring  a  warped  sword-blade 
it  was  rendered  unequally  elastic,  and  would  spring  more  easily  on 
one  side  than  the  otner ;  but  by  the  means  here  explained,  the  elas- 
ticity is  perfectly  equal  on  both  sides.  Here,  then,  there  is  a 
chan^  in  tlie  position  of  the  particles  throughout  the  bar,  pro- 
duced by  a  temperature  very  far  short  of  fusion.  The  same  ex- 
periment was  often  repeated,  and  he  found  tliat,  at  every  time  he 
Dent  the  steel,  the  temperature  required  was  a  little  above  that  at 
Tvhich  it  bent  the  preceding  time.  The  change  resulting  from  fric- 
tion or  long  repeated  concussion,  is  probab^^  owing  to  the  com- 
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bined  action  of  the  beat  thus  excited,  and  the  vibration  that  takes 
place.  Mr.  Ames  states  instances  in  which  a  large  bar  of  iron, 
used  as  an  axle  through  a  heavy  wheel  of  cast  iron,  broke  square 
off  ia  the  middle,  alter  use  tor  a  few  montlis ;  and  in  one  case, 
there  were  two  other  fractures  on  either  side  of  the  centre.  In 
these  instances,  the  bar  was  rendered  coarsely  crj'stalline,  and  was 
wholly  unlike  the  original  iron. 

Ccmses  of  aecoiidary  plm\e8, — ^Beudant,  in  his  treatise  on  Miner- 
alogy, in  which  this  suoject  has  received  some  attention,  states  as- 
the  principal  cause  of  secondary'  planes,  the  noU/u/re  of  the  solvent, 
and  of  tf^  svbstances  U  holds  in  solution. 

He  remarks,  that  when  the  solvent  contains,  mechmiieaUv  sus- 
pended, minute  particles  of  forei^  matter,  the  crystals  formea  con- 
tain more  or  less  of  these  foreign  particles  regularly  arranged, 
either  in  concentric  layers  with  the  laniinie  of  the  crystal,  or  in  the 
direction  of  a  diagonal,  or  occasionallv  intermingled  without  regu- 
lar order ;  and  that  the  crystals  thus  impure,  are  more  simple  and 
.  regular  than  those  obtained  from  a  clear  liquid.  Crystals  oi  quartz 
are  seldom  perfectly  regular  l)ipjTamidal  prisms,  except  when  they 
contain  lai^c  portions  of  chlorite  or  oxya  of  iron.  But  if  the  sol- 
vent contains  other  substances  in  solution,  either  solid,  liquid,  or 
gaseoiLs,  secondary  forms  are  usually  produced.  "  Common  salt, 
crystallizing  fi'om  pure  water,  presents,  almost  invariably,  a  cubic 
form.  But  in  a  solution  of  boracic  acid,  it  always  occurs  with  trun- 
cated angles,"  (f.  16).  Tlie  Rev.  E.  Craiff,  in  an  interesting 
article  on  Microscopic  Chemistry,  in  the  Lond.  and  Ed.  Phil.  Mag. 
and  Jour,  of  Science,  July,  183(),  p.  13,  sta,te»  the  following  remark- 
able transformations  in  crystals  of  carbonate  of  copper,  produced 
by  a  change  in  the  nature  of  the  solvent :  "  If  sulpnuric  acicl  be 
added  to  carbonate  of  copper,  crystals  speedily  appear  presenting 
the  form  of  six-sided  tabular  pnsms.  Add  a  little  ammonia,  the 
fonn  is  changed  entirely  to  a  long  rectangidar  prism,  with  the  angles 
replaced.  Add  a  little  more  ammonia,  and  the  form  changes  to 
several  varieties  of  the  rhombic  octahedron :  a  little  nitric  acid 
restores  again  the  form  of  the  rectangular  prism.  In  all  these  suc- 
cessive changes,  it  is  not  that  a  few  crj^stals  of  another  form  have 
been  superadded,  but  each  time  the  metamorphosis  is  seen  to  take 
place  in  the  whole  mass."  , 

There  are  many  evidences  that  the  same  cause  has  operated  in 
nature  to  produce  the  peculiar  secondary  planes  a  crystal  presents. 
Aragonite,  in  iron  mines,  crystallizes  in  very  acute  pyramidal  crys- 
tals ;  but  in  the  gypsum  clays,  accompanying  the  saliferous  depos- 
its, it  always  appears  in  prismatic  crystals,  grouped  so  as  to  form 
hexagoaial  ])ri8ins.  Other  similar  instances  might  be  added ;  but 
this  ^^^ll  suffice  to  establish  the  fact,  that  secondary  planes  often 
arise  from  the  peculiar  nature  of  the  solvent. 

Anotlier  cause  may  be  the  electrical  state  of  the  rock  supi)ort- 
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ing  the  crjjrstal,  and  also  its  nature.  M.  Planiava  has  observed  that, 
in  some  instances,  in  which  the  fi.)rni  of  the  foating  crystal  was 
the  primary,  it  assumed  secondary  planes  as  soon  as  it  attached 
itseli  to  the  sides  of  the  vessel.* 

In  some  instances,  secondaiy  planes  ])roceed  from  some  perma- 
nent pecoliarity  in  the  molecule ;  for,  without  this  supposition,  we 
cannot  account  for  the  invariableness  in  the  occurrence  of  a  par- 
ticular secondary  fonn  of  some  minerals ;  for  example,  the  pris- 
matic form  in  quartz,  whose  primaiy  is  a  rhombohedron. 

The  influence  of  7iuigneiiimi  or  electnoity  on  crystalli-zatiofh  has 
received  some  attention,  especially  from  Mr.  Robert  Hunt  By 
placing  the  poles  of  a  horse-shoe  magnet  against  a  glass  vessel  or 
a  plate  of  glass,  in  or  on  which  crystallization  was  in  progress,  he 
has  found  Sie  crvstals  to  be  guided  in  their  positions  by  me  poles 
of  a  ma^et.  The  facts  ho  has  developed  have  a  bearing  upon  the 
nnifonnity  of  position  in  crystallizations  over  large  areas.  But 
other  causes  have  aided  in  directing  tlie  crystalline  structure  of 
rocks,  and  among  them  the  pressure  to  which  tlie  material  was 
subjected  during  crystallization  may  be  the  most  important.! 

M.  Lavalle  has  shown,  (L'Institut,  1S53,  90^,  among  liis  results, 
that  wlien  a  crystal  of  alum  lies  on  one  of  its  siaes,-as  it  enlarges,  the 
under  surface  and  the  opposite,  if  there  is  one  similar,  enlarge  more 
than  the  rest ;  and  if  an  angle  be  cut  off  and  it  be  laid  on  tTiis  &ce 
thus  made,  a  similar  plane  forms  on  the  opposite  angle,  but  not  on 
the  others ;  and  if  all  the  edges  are  removed  by  solution,  the  crys- 
tal will  complete  again  every  edge  and  angle. 

Brewster  has  made  some  very  remarkable  investigations  on  the 
optical  figures  which  reflected  light  exhibits  upon  me  surfaces  of 
crystals  acted  on  by  solvents,  showing  the  points  or  directions  of 
weakest  cohesion.    'Phil.  Mag.  1853,  [4],  v,  16. 


IL  THEORETICAL  CRYSTALLOGENY. 
THEORIES  OF  VARIOUS  AUTHORS. 

Speculations  on  the  nature  of  molecules  have  displayed  the  in- 
genuity of  men  of  science  in  various  ages  of  the  world.  The  Gre- 
cian philosophers,  to  account  for  the  various  phenomena  in  nature, 
imagined  the  ultimate  particles  of  matter  to  be  at  different  times 
"  round,  oval,  lenticular,  flat,  gibbous,  oblong,  conical,  smooth, 
rou^h,  ciuadrilateral,"^,  and,  to  afford  these  atoms  the  means  of 
uniting  in  the  production  of  compounds,  provided  them  with  hooks. 

*  Kastner*B  Archiv.  X,  42 ;  cited  in  Ferus8ac*B  Bulletin. 

f  See  remarks  on  this  snbjoct  by  the  author  in  Am<;r.  Jour.  Bci,  [2],  iii,  898,  894, 
where  there  are  references  to  writers  on  this  point. 
X  Epicurus. 
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Tlie  investigations  of  modem  times  have  not,  indeed,  answered  the 
inquiry,  what  is  this  plastic  power  in  nature ;  but  philosophers  have 
been  led  to  satisfy  themselves  with  calling  it  by  the  general  term, 
attraction.^  a  term  rather  expressing  the  fact,  that  particles  com- 
bine, than  explaining  the  nature  of  this  power. 

This  subject  lay  uninvestigated,  from  the  times  of  the  ancient 
philosophers  till  the  13th  century.*  From  the  13th  to  the  17th 
century,  appeared  Albertus  Magnu8,t  Agi'icola,:^  Cffisalpinu8,§  Boe- 
tius  de  lioot,||  Baptista  von  Helmont,Tr  Christian  lluygens,** 
Boyle,tt  ai^d  many  others,  who  advanced  various  hypotlieses  as  to 
the  seeds  of  crystals,  their  generation^  &c.  But,  excepting  Huy- 
gens,  who  in  a  verv  recondite  treatise  first  developed  the  doubly 
refracting  nature  oi  Iceland  spar,  and  inferred  tliat  its  elementaiy 
particles  were  spheroids,  to  account  for  this  peculiar  refraction,  none 
made  any  real  improvements  on  tlie  speculations  of  their  prede- 
cessors. 

With  Nicolaus  Steno,  towards  the  latter  part  of  the  17th  cen- 
turv,  commences  a  new  era.  Tliis  author  examined  minutely  the 
ditferent  forms  of  several  minerals,  and  first  deduced  the  important 
princi])le  afterwards  rediscovered,  that,  althmtgh  th^faees  of  crys- 
tal's are  s\ihject  to  fremient  vanations  of  form^  their  inclinations 
remain  consta;nt,Xz  m  the  commencement  of  the  18th  century, 
Gulielmini  published  on  the  crvstallizations  of  the  salts,  and  ad- 
vanced anotlier  principle  equally  fundamental,  that  cleavage  in 
crystaU  of  the  same  s^ihstance  yields  constantly  the  sarrvejorms. 
Gulielmini  was  led,  by  his  observations,  to  the  same  conclusions  as 


*  Man}'  of  the  foUowiiuf  facts  havo  been  cited  from  a  valuable  work  on  the  His- 
tory of  CrvHt-aUography,  by  Dr.  C.  M.  Marx,  entitled  Geachichte  der  Crtfstallkunde  ; 
814  pp.  8vo.     CarlBulio  unA  Baden,  1825. 

l3e  Mineralibus  et  Rebus  Metallicis,  V2mo.  Colon.  1619. 
l)e  Ortu  et  Caiisis  Bul>torraneonim.     BaMliie.  fol.  1667. 

DoMctallicis  Libri  Trcs:  Noril)ergw,  1602.  In  Book  IT,  19,  he  says:  "Rclin- 
cjuitiir  igitur  nt  sola  hezagona  fiat,  sola  cnim  perfecta  est,  quia  fit  ex  triplici  divi- 
sione  superficiei  ad  angulos  acutos,  sex  trian^i^ilis  in  unum  veluti  centrum  cocuntibiu, 
ut  omncs  an^i  cxtcrni  majores  siut  recto,  ideo  ad  circuli  naturam  prope  acceduntb" 

I  Gemmarum  et  Jjipidum  Historin,  quam  olim  cdidit  Anselmus  Boetins  de  Boot, 
postea  ^\jidr.  Tollius.  Lu^d.  Bat.,  1647. 

^  In  a  work  published  in  German  at  Sulzbach,  in  1683,  he  subscribes  to  the  opin- 
ion, that  the  different  cr3rBtal8,  like  plants  and  animals,  proceed  each  from  its  own 
peculiar  seeds. 

**  Christ  Huygeni  Op.  Vol.  I.  Amst.  1728,  4to     Tractatus  de  lumine. 

tt  R.  2?oy/tf,  Specimen  de  Gemmarum  Orijpne  et  Virtutibus.  Colon.  AUobr.  1680, 
4to.  P.  6,  wo  find,  "Reperiebam  in  solida  lapidis  massa  cavitates,  quarum  latera 
andique  circumdederant  concretiones,  qua;  cum  essent  pellucidff  instar  crystalli  et 
elegant isime  figuratas,  videbantur  fuisse  tuccui  lapidtncens  purior,  qui  tandem  per- 
colatione  quadam  per  substantiam  crassioris  lapidis  penetraverat  in  illas  cavitates, 
et  ^stquam  evaporassent  superflua?  et  aque(c  partes,  aut  imbibitsB  fuisscnt  a  vicino 
lapido.  potcrant  concurrere  m  pura  ilia  crystalla." 

Xi  Nic.  Stenonin^  Dissertntioiiis  Prodromus  de  Rolido  intra  Solidum  naturaliter 
contento.  Pistorii.  1768— (first  published  at  Florence,  1669,  also,  in  the  Collect 
Academ.  de  Dijon,  Partie  etranp.  T.  IV,  p.  888). 
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the  Abb6  Haiiy,  namely,  that  the  elementary  corpuscles  of  bodies 
possess  those  simple  forms  which  may  be  obtained  from  crystals 
by  cleavage.*  He  neglected,  however,  to  extend  his  investigations 
on  this  BUDJect,  and  left  to  Rome  de  Lisle  and  Haiiy  the  honor  of 
founding  the  science  of  Crystallography. 

Several  writers  on  these  subjects  appeared  during  the  half  cen- 
tury following  Gulielmini ;  but  they  made  no  essential  additions  to 
facts. — ^The  theory  of  tetrahedral  atoms  was  proposed  by  Ludwig 

Bourguett 

J..  Woodward  makes  quartz  crj^stal  the  source  of  all  crystalliza- 
tions, concerning  which  ne  thus  expresses  himself  in  his  treatise  on 
his  collection  oi  "  English  Fossils,":^  p.  146 :  "  There  is  in  all  spar 
more  or  less  crystal,  wliich  renders  it  more  or  less  diaphanous,"  &:c. 
Again,  p.  220 :  "  Crystal,  pure  and  without  mixture  of  other  matter, 
concretes  even  into  an  hexagonal  figure,  pyramidal  or  colunmar, 
terminating  in  an  apex  or  pomt.  Mineral  or  metallic  matter  con- 
creting with  it,  frequently  determines  it  to  other  figures  peculiar  to 
the  disposition  of  each  kind  of  that  matter.  l7'on  concreting  with 
crvstal,  determines  it  to  a  rhomboidal  figure ;  tin^  to  a  quactrilate- 
ralpyramid  ;  lead^  to  a  cubic." 

Somewhat  similar  was  the  opinion  of  Linmeus,  who  supposed 
that  all  crystals  contained  a  salt,  and  to  this  owed  their  crj'stalliza- 
tion.^  This  theory  obtained  considerable  credit  at  that  time.  AVe 
find  It  clearly  expressed  in  the  Philosophical  Transactions  for  1 749, 
p.  260,  by  W.  Borlase :  "  Tis  by  the  force  of  salts  that  liquid  bodies 
are  thrown  into  all  the  geometrical  planes,  angles,  and  more  com- 
pounded shapes,  the  variety  of  whicii  is  no  less  surprising,  than  the 
constancy  and  uniformity  of  each  particular  species."  The  discov- 
eries in  cnemistry  soon  dissipated  tnese  views,  and  at  last  established 
philosophers  on  this  settled  ground,  that  the  power  of  crystallization 
18  naturally  and  independently  inherent  in  all  inorganic  matter. 

Immediately  preceding  the  commencement  of  the  Abb6  Haiiy's 
very  successful  scientific  career,  appeared  Bergman,  Werner,  and 
Bomi  de  Lisle.  Bergman  has  the  honor  of  discovering  the  funda- 
mental forms  of  crystals,  and  Romi  de  Lisle  that  of  first  measuring 

*  De  SalibuB  Dissertatio  epistolariB  physico*medico-raeohsnica  conscripta  a  Domi- 
nieo  CMidmini;  Luf^d.  Bat.  1707,  Svo.  P.  2:  "  Beterminatam  figuram  non  abuni- 
Tenali  ant  partieulari  architectonico  spiritu,  non  a  propria  innominata  forma,  sed  a 
primarum  particnlarum  schcmate  unice  deriyandam."  P.  10:  "  Corpnscnla .  insec- 
tilia,  terminata  planis  supcrficiebns  ita  ad  inviccm  inclinatis,  nt  Bimplioem  aliquam 
inclndent  iigaram."  P.  19 :  "  Figuris  non  omnibne,  que  possibiles  sunt,  ntitnr  natura, 
■ed  certis  qnibusdam  tantnm,  quarum  detorminatio  non  est  a  cerebro  eximenda,  ant 
ft  priori  probanda,  sed  ab  experimentis  et  observation ibus  desumenda." 

f  L.  Bourguet,  Lcttres  pnilosophiques  sur  la  formation  de  sels  et  de  cristanx; 
Amsterd.  1729,  8to. 

X  An  attempt  towards  a  natural  history  of  the  fossils  of  England,  in  a  Gatalogao 
of  tiie  English  Fossils  in  the  collection  of  /.  Woodward;  2  you.  London,  1728-9. 


g  Systema  Naturae,  cd.  YI,  p.  160:  "Crystallus  lapidea  sal  non  est,  sed  continet 
sal,  etijus  fignram  gerit,  onmis  enim  crystaui 


iizatio  ex  sale,"  Ac. 
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their  angles,  and  tlius  reDileriiig  cr^'Htollograpliy  subsGrrient  to  the 
purposes  of  the  iniiieralogiat 

Hauy  seeiiis  to  have  entered  on  his  stiidiee  with  on  entire 
ignorance  of  the  resnlta  of  Bergman  and  Guliehuiiii,  and  in  all  his 
observations  was  an  original  investigator.  A  mere  accident,  the 
dro])ping  of  a  crj-stal  from  his  hands  and  its  fracture  in  conse- 
quence, exliibited  to  him  the  rhombohedral  particles  of  carbonate 
of  lime.  He  was  thns  led  to  commence  his  investigations,  and  with 
his  philosophic  mind  soon  arrived  at  general  conclusions  with  re- 
gard to  tlie  primary  forms. — An  obvious  tlieory  as  to  their  stmc- 
tnre,  that  already  proposed  by  Gulielmini,  was  tlie  next  result  of 
his  investigations,  Tlie  primarj'  cube  he  imagined  to  be  constitated 
of  cubic  molecules,  for  cubes,  and  cubes  only,  can  be  obtained  by 
mechanical  division.  Similarly,  the  rhombohedron  was  formed  o£ 
rhoniboliedral  molecules. 

Investigations,  with  respect  to  the  situation  of  secondaiy  planes, 
and  tlie  laws  which  govern  their  formation,  gave  Ilauy  what  ap- 
peared to  be  additional  proof  of  the  correctness  of  his  theory,  aa 
uiscovoi'ed  tliat  the  secondary  planes  on  the  edges  of  crystals  might 
bo  exactly  imitated  by  composing  a  primary  of  its  molecules,  and 
dropping  one  row  (or,  in  his  phraeeoKigy,  by  a  decrement  of  one 
911  Qiq  row)  of  particles  in  height  and 

breadth,  (f.  211),  or,  two  rows  in 
one  direction,  and  one  in  the 
other,  (t^  212),  and  so  in  some 
simple  ratio  for  all  2>lanes.  These 
splendid  results  proved  that  the 
science  of  Crystallography  was  founded  on  a  mathematical  basis, 
and  they  seemed  to  establish  the  truth  of  Ilaiiy's  views,  on  the 
same  sure  foundation. 

It  appeared,  however,  to  be  a  difficulty,  that  cleavage  was  ob- 
tained, m  some  instances  parallel  to  two  primaries  at  the  same 
time.  The  rhombic  prism,  besides  its  rhombic  cleavage,  admitted 
of  cleav.ige  parallel  to  a  diagonal,  thus  dividing  it  into  two  thre^ 
sided  prisms.  Again,  octahedrons  could  not  be  composed  of  octor 
hedral  molecules,  except  by  leaving  large  spaces,  to  nil  which,  tet- 
rahedrons were  necessary.  Ilaiiy  surmoimted  the  first  difficulty, 
by  supposing  the  molecules  to  be  composed  of  still  simpler  soli^ 
which  lie  called  integrant  molecules,  Tliese  are  the  tetrahedron, 
the  three-sided  prism,  and  the  parallelopiped.  The  second  diffi- 
culty, however,  remained,  and  could  only  be  avoided  by  the  im- 
probable hypothesis  of  two  nucleal  solids,  an  octahedron,  and  a 
tetrahedron. 

Tlie  difficulties  lay  unremoved,  when  Dr.  "Wollaeton  bronght 
fonvard  his  ingenioua  views  on  the  spherical  forms  of  the  mole- 
cules of  bodies,  in  the  Philoeophical  Transactions  for  1813.  It  is 
easily  conceived,  that  many  of  the  primary  solids  in  crystaUog- 
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raphy  may  te  formed  by  the  re^ar  aggregation   of  spheres. 
Two  four-sided  pyramids  of  shot,  (similar  to  those  frequently  seen 
in  arsenals),  placed  base  to  base,  form  the  regular  octahedron,  (f. 
213).    If,  to  the  octahedron,  two  three- 
sided  pyramids  are  added,  tetrahedrons,  *^^  ^^* 
one  to  each  of  two  opposite  faces,  a 
rhombohedron  is  formea,   ^f.  214\     A 
rhombohedron  of  this  kind  is  easily  ob- 
tained in  tlie  cleaving  of  fluor  spar ;  it  is 
reduced  to  the  octahedron  by  separating 
two  tetrahedrons. 

Rhombohedrons,  however,  occur  of 
various  angles.  To  obtain  these,  it  is 
only  necessarjr  to  suppose  the  particles  of  other  rhombohedrons  to 
be  spheroids,  insteaa  of  spheres  ;  spheroids  are  also  his  molecules 
of  the  prisms.  *  The  formation  of  the  cube  is  illustrated  by  Dr. 
Wollaston,  as  follows :  "  Let  a  mass  of  matter  be  supposed  to 
(Consist  of  spherical  particles,  all  of  the  same  size,  but  of  two  dif- 
ferent kinds  in  equal  numbers,  represented  by  black  and  white 
balls ;  and  let  it  be  required  that,  in  their  perfect  intermixture, 
every  black  ball  shall  be  equally  distant  from  all  surrounding 
white  balls,  and  that  all  adjacent  balls  of  the  same  denomination 
shall  also  be  equidistant  from  each  other.  I  say,  then,  that  these 
conditions  will  be  fulfilled,  if  the  arrangement  be  cubical,  and*  that 
the  particles  will  be  in  equilibrio."  He  had.  previously  stated, 
that  "a  cube  may  evidently  be  put  together  of  si>herical  particles, 
arranged  four  and  four  above  each  other ;  but  this  is  not  the  form 
which  simple  spheres  are  naturally  disposed  to  assume,  and,  con- 
seoaently,  this  hypothesis  alone  is  not  adequate  to  its  explanation.'' 

This  tneory  is  m  some  respects  far  more  simple  than  that  of 
Haiiy.  Yet  it  is  manifest  that  it  received  but  sparingly  the  atten- 
tion of  the  philosophic  mind  of  Dr.  "Wollaston.  Ine  cube  and 
rhombohedron  are  similar  solids,  differing  merely  in  that  the  latter 
is  oblique.  It  is  surely  improbable,  that  their  atomic  arrange- 
ments should  be  as  different  as  Wollaston's  tiieory  supposes ;  or 
with  reference  to  the  cube  alone,  that  its  formation,  or  even  the 
explanation  of  it,  should  require  two  kinds  of  particles. 

Other  theories  have  been  proposed,  but  only  one  seems  to  de- 
mand a  notice  in  this  place,  before  entering  upon  that  which  ap- 
pears to  afford  the  best  explanation  of  the  phenomena."  I  refer  to 
the  Chemical  theory,  as  it  may  be  called,  since  chemical  facts  are 
usually  explained  by  a  reference  to  its  principles.  According  to 
this  theory,  the  atoms  of  the  elements  are  eitner  spheres  or  sphe- 
Toids,  and  the  molecules  of  compounds  result  from  a  juxtaposition 
of  the  elementary  atoms.  These  elementary  atoms,  moreover,  are 
8o  arranged,  that  the  compound  molecule  has  the  shape  of  the  jjri- 
inaryform  of  the  compound. 
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It  will  be  remembered  that  crystals  are  solids  of  defnite  dimen- 
aions,  and  constant  angles,  exliibiting  a  perfect  syinraetrj  in  their 
several  parts,  and  an  exftct  regularity  in  tlio  occurrence  of  second- 
ary planes.  In  order,  therefore,  that  the  similar  jiarts  of  a  crystal 
shonld  he  similarlT  modified,  there  should  ho  a  corresponding 
similarity  in  the  different  parts  of  a  molecule.  The  molecule  <m 
the  cube,  besides  havinc  the  form  of  a  cube,  should  present  a  uni- 
formity of  character  on  its  six  opposite  parts,  corresponding  to  the 
faces  of  tlie  cube.  Snch  molecules,  it  is  evident,  cannot  be  formed 
by  thQjuxtaj)ositioit  of  the  eleraentary  atoms.  An  atom  of  sulphur, 
the  fundamental  form  of  which  is  a  rhombic  oct-ahedr(m,  united  to 
an  atom  of  lead,  whose  primary  is  the  regtilar  octahedroti,  could 
not  in  any  way  be  jnade  to  receive  the  cubic  form  of  ^lena.  Nor 
were  the  molecules  equal  spheres,  would  it  be  a  less  difficult  task: 
and  if  the  form  were  possible,  still  the  compound  molecule  would 
not  contain  similar  atoms  in  its  similar  parts,  and  could  not  possesB 
that  symmetrical  character  iieces.sary  to  account  for  the  regnlari^ 
in  the  ocurrence  of  secondary  planes.  Such  examples  might  be 
mitlti])liod  indefinitely. 

The  chemical  tlieory  is  equally  imsatisfactory,  in  all  attempts  to 
account  for  crystallographic  phenomena.  Indeed,  it  may  he  con- 
sidered as  fonned  merely  for  illustrating  combinations  in  a  lecture 
room.  In  the  explanations  of  optical  phenomena,  it  has  been  re- 
jected by  the  principal  theorists,  who,  in  accounting  for  the  double 
refraction  of  cr^-stals,  suppose  the  molecules  to  have  spherical  and 
ellipsoidal  forms,  and  a  liomogoneons  structuro. 

Without  further  introduction,  I  proceed  to  explain  what  is  con- 
ceived to  be  the  most  probable  view  of  the  nature  of  molecules 
and  molecular  action  in  the  formation  of  crystals. 

OS   CRYeTALUNE  MOLBCITLEB.* 

By  cjy/ifaUi^ne  molecule  is  understood,  the  molecule  in  the 
state  peculiar  to.it,  when  about  to  enter  into  the  constitution  of  a 
crj'stal,  or  when  a  constituent  part  of  a  ciystal.  Evidently,  some 
important  chanf^e  takea  place  in  molecules,  at  the  time  of  ciys- 
tallization.  The  moment  before,  when  in  the  liquid  state,  they 
arc  in  close  connection,  but  move  fi^eely  among  themselves;  in  the 
act  of  crystallization,  they  unite,  almost  instantaneously,  and  are 
firmly  conniacted  in  the  hard,  unyielding  crj-stal. 

Forum  of  Mdecul^. — Adopting  the  idea  of  spherical  and 
spheroidal  molecules,  we  suppose  the  molecule  of  each  primary  to 

n  crystiallc^ny  w 
■T  Twio  CryjtaU. ' 
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be  that  spheroidal  body  or  ellipsoid,*  which,  described  within  the 
prism,  touches  the  centres  of  ite  faces.  These  molecules,  by  their 
aggregation,  will  build  up  the  same  forms  that  proceed  from  the 
aggregation  of  Haiiy's  polyhedral  molecules ;  for  they  have  the 
same  proportional  height,  breadth,  and  thickness,  and  therefore,  by 
combmation,  must  produce  a  solid  of  the  same  dimensions-f 
Such  molecules  are  potentiallv  correct  representatives  of  the  forces 
of  attraction  indicated  by  tne  forms  and  structure  of  crystals, 
whether  actualities  or  not. 

Cry8t<ill€genic  Attraction. — Crystallogenic  attraction,  and  the 
attraction  exerted  in  solidification,  appear  to  be  one  and  tlie  same : 
and  consequently  the  subject  before  us  is  that  of  solidification  in 
general. 

Attraction  acting  in  every  direction  from  the  centre  of  a  par- 
ticle, will  cause  an  addition  of  particles  in  no  fixed  direction,  and 


*  Tl|c  following  remarks  are  mado  in  explanation  of  the  solids,  termed  ellipaoids 
or  solid  eclipses,  and  their  coqjiigato  axes  and  diameters. 

AA'  BB'  IS  a  plane  ellipse.  AB,  A'B',  two  lines  crossing 
ftt  right  angles,  are  termed  itA  conjugate  cucea  ;  a'b\  ab,  are 
conjugate  diameters.  The  relative  situation  of  the  conjugate 
dianuien  is  such,  that  if  a  line  be  drawn,  touching  the 
eU2]«e  at  a,  the  extremity  of  one  diameter,  (i6,  it  wiU  be 
parallel  to  the  other  a'h'.  When  ah  and  a'h*  are  equal, 
they  are  termed  the  equal  conjugate  diametera  ;  when  they 
intersect  at  right  angles,  they  are  conjugate  axes. 

The  revolution  of  a  plane  semi-ellipse,  AB'B,  around  one 
axis,  describe;}  the  suriace  of  a  solid,  which  is  denominated 
an  ellipsoid  of  revolution.  The  elli]>8oid  of  revolution  has 
its  sections  in  one  direction,  circlet.  If  these  sections  are 
elliiises,  the  solid  is  still  an  ellipsoid^  but  not  one  of  revolih 
iion,  as  the  simple  revolution  of  a  plane  eUipse  will  not 
describe  it 

The  axes  of  ellipsoids  are  three,  and  intersect  at  right  angles.  The  three  conjugate 
diameters  are  any  lines  so  drawn  that  a  plane  touching  the  ellipsoid  at  the  ex- 
tremity of  one,  is  parallel  to  the  plane  in  which  the  other  diameters  are  situated. 
Each  face  of  a  prism,  which  touches  the  ellipsoid  at  the  extremity  of  one  crystallo- 
^nic  axis,  is  necessarily  T>arallel  to  the  plane  in  which  the  other  two  axes  are 
situated.  Consequently,  tiie  cr^'st-allogcnic  axes  (lines  connecting  the  centres  of 
opposite  faces)  are  always  the  conjugate  diameters  of  the  ellipsoid,  and,  if  they  in- 
tersect at  right  angles,  they  are  the  conjugate  axes. 

t  The  above  approaches  the  view  of  Brewster,  deduced  from  the  study  of  the 
retraction  of  crystallized  and  other  substances,  and  published  in  1830;  but  this 
philosopher  considers  the  form  of  the  molecule  not  that  of  the  splieroid  which  may 
oe  inscribed  within  a  primary,  but  another  spheroid  of  such  dimensions  that  thV 
change  of  form  superinduced  upon  it  by  the  lorces  of  aggregation  determines  the 
exact  form  of  the  combination.  The  form  of  the  ultimate  molecules  of  crystals 
existing  separately,  are  regarded  as  determining  only  within  certain  limits  the  prim- 
itive form  to  which  they  belong;  while  the  precise  form  of  the  crystal  and  its 
doubly  refracting  structure  are  produced  by  the  action  of  the  forces  of  aggregation. 
The  theory  is  su^estiMl  by  the  fact  that  compression  will  give  a  doubly  refracting 
itmcture  to  ^laas  and  other  substances  not  otherwise  possessing  it.  l^ne  progress 
of  science  wiU  probably  soon  clear  up  these  doubtful  points.  See  Brewster  on 
I>ouble  Refraction,  Transactions  Royal  Society  for  1880,  and  American  Journal  of 
Science,  xzi,  296 ;  also  an  article  by  the  author,  American  Journal  of  Science,  [2], 
It,  864. 
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must  invariEbly  produce  a  eplierical  solid.  Proof  of  this  &ct  is 
obsen'ed  in  every  drop  of  water,  or  globtile  of  mercury,  whose  sphe- 
ricity results  from  this  condition  of  attraction.  To  form  eolide, 
bounded  by  a  definite  number  of  surfaces,  there  must  be  a  definite 
number  of  directions  for  the  exertion  of  attraction.  If  attraction 
is  exerted  in  but  one  direction,  the  particles  will  unite  only  in  this 
direction,  and  by  tlieir  union  will  form  only  a  single  lineof  spberee; 
exertion  in  two  directions  will,  in  a  similar  manner,  produce  a 
figure  of  two  dimensions  only,  that  is,  a  plane ;  in  three  diree- 
tions,  a  figure  of  three  dimensioos,  or  a  solid  bounded  by  six  faces, 
aa  the  cuEe.  For  the  construction  of  prisms,  it  is  therefore  neces- 
sary that  the  mutual  attraction  of  the  particles  be  strongest  in  three 
directions  in  each  molecule. 

These  directions  may  be  denominated  axes,  and  their  extrem- 
ities, poles ;  the  two,  relatively,  poaitim  and  negative,  or  north 
and  e<mth..  This  polar  character  is  a  fiindamenta!  law  of  molecu- 
lar force.  In  each  instance,  the  axes  connect  the  centres  of  the 
faces  or  opposite  edges  of  the  prism ;  action  in  these  directions 
will  produce  solids  like  the  prisms. 

The  attraction  within  a  molecule  is  not  supposed  to  be  confined 
to  the  extremities  of  the  axes.  On  the  contrary,  every  portion  of 
the  surface  exerts  attraction.  But  the  attraction  is  strongest  at 
thepoles,  and  weakest  at  an  intermediate  point  between  tliem. 

The  crystallogenic  axes  of  the  cube  are  three  equal  lines  inters 
secting  each  other  at  right  angles,  and  hence  the  molecule  is  a 
sphere,  with  three  equal  conjugate  axes,  as  axes  of  attraction,  (£ 
215).  Influenced  by  tliese  axes,  the  spheres  will  combine,  as  in 
f.  216,  and  a  cube  will  be  formed  in  tne  same  manner  aa  by  the 
aggi-egation  of  an  eqnal  number  of  cubes.  The  sqvare  j>riem  has 
ita  breadth  and  widtn  equal,  but  a  varying  length ;  and  the  mole- 
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T,  is  an  dlipsoid  of  revolviion,  {(.  21Y),  with  rect- 
llio  ri'daniftiiar  prii»n.  has  three  unequal  dinien- 
is,  and  therefore  the  ellipsoidal  molecule  is  not  an  ellipsoid  of 
revolution.  Fig.  218  is  a  transverse  section  of  the  prism  and  eUip- 
soid.  The  axes  are  rectangular,  as  in  the  preceding  fonns.  The 
right  rhombic  prism  has  a  similar  molecule  to  that  of  the  rect- 
angular prism,  but  its  lateral  crystallogenic  axes,  which  connect 
the  centres  of  opposite  faces,  arc  ohliqnely  inclined  to  one  another ; 
and  being  eqvM^  are  the  ^ual  conjugate  diameierty  instead  otcour 


TBEOBEnCAL  CBYBTALLOGENT. 


147 


jugate  aaset,  ({.  219).  The  vertical  axis,  as  in  the  preceding  prismfl, 
ia  still  one  of  the  conju^te  aaes.  The  same  is  the  sao 
feet  with  the  rig/it  rhormoidal  prism  ;  but  its  lateral  y-""r*^ 
axes  are  unequal,  and  may  be  any  unequal  conjngate  V;  \  ^ 
diameteiB  of  the  ellipsoid,  at  right  angles  with  the  v:=>Aty\ 
vertical  axis.  In  the  preceding,  we  aappoee  that  both  the  rhombic 
and  reotanctdar  prisms  may  be  crystaUogenMolly  primary  prisms. 
In  the  ODlic[ne  prisms,  the  vertical  axis  is  inclined,  and  is  not 
therefore  one  of  uie  conjiic;ate  aaes,  but  a  conjugate  diameter  to 
each  of  the  lateral  axes,  wnich  are  also  conjugate  diameters.  The 
lateral  conjngate  diameters  are  equal  in  the  rhombic,  but  unequal 
in  the  rhomboidal  prism.    In  the  rhombohedron,  the  lines  connect- 


ing the  centres  of  opposite  faces  are  equal,  and  consequently  the 
elBpsoid  is  one  of  revolution,  and  the  three  dystallogemc  axes,  ite 
eqtud  coryiigate  dianuters,  (t.  221  and  222).* 

A  comprehensive  view  of  the  molecnlee  and  their  axes  is  given 
in  the  following  table  : 


PrianiE,  all  of  wIiom  cryit,  axes  intenect  at  (  ft: 
tiffhluialoa,  and  are  therefore  coajngate  i  V 
axtio!  the  ellipBoid&l  molecule.  (  the  tbre 

Priinu  vhoBoio^.  aiea sf c obliqao-  | 

It  inch  and  are  therefore  coiy.  -j  — _, 

mam.  (notaxes)  of  the  molecafe  (  ifa^  Prim. 


uneqnal — Rl.  Rectang.  Prim. 


PrisniB,  all  of  wLoae  axes  i 
Mct  at  oblique  RDgles,  an 
therefore  conj.  dism. 
axes)  of  the  molecule. 


the  three  axes,  equal  conj.  diam. — SfuimbahedTon. 
two  lat.  axe*,  eq.  i^onj.  diam. — Ob.  Rhombic  Prion. 
the  three  axes,  uneq.  conj.  diam. — Ob.  Ebdl.  Pritm, 


From  this  table  it  is  apparent,  that  all  possible  positions  of  these 
diameters  occur  in  the  forma  of  cirstals,  from  an  equalitv  and  rect- 
angularity  in  the  cube,  through  different  variations  in  length  Mid 
sitaation,  to  a  general  meqnahty  in  length,  and  a  like  inequality  in 
their  mntoal  inclinatioiis,  as  in  the  oblique  rhomboidal  pnsm. 

Moreover,  we  perceive  that  all  the  prismatic  primaries  may  pro- 

"The  rhombohedron  thus  formed  differs  materially  from  that  propoMd  by  WolLu- 
too,  (C  IBS}.  He  molecnle  influenoed  by  theM  axes  will  take  an  arrangement 
unolar  to  that  la  the  cube  and  other  priama, 
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ceecl  from  one  simple  solid,  an  ellii>Boi(l,  (a  sphere  being  an  ellip- 
jioid  n-ith  equal  rectangular  axes),  and  all  may  result  from  a  varia- 
tion merely,  in  tlie  length  and  du'ectiou  of  the  conjugate  diameters 
of  this  solid. 

It  lias  been  stated  tliat  tlie  axes  of  attraction  have  polarity.  It 
may  be  inferred,  with  reference  to  the  rLombohedron,  that  the 
three  poles  about  each  vertical  solid  angle  are  of  the  same  name, 
those  about  one,  noHk,  and  those  about  the  other,  south;  in  cit»- 
tals  of  tourmaline  there  is  then  some  correspondence  between  the 
cryatallogcnic  poles  and  those  induced  by  heat.  The  polarity 
in  any  case  must  vary  with  the  condition  or  position  of  the  cr^'stal 
witli  reference  to  aiuTOunding  matter.  Examples  of  a  change  from 
such  a  cause  are  found  in  some  compound  crj-stals,  alludea  to  on  a 
following  page. 

Lawn  (fooeming  tht;  Ci'yatalUnti  Mohcules  in  the  formaiion,  of 
the  Pnmaiy  Solttin. — ^Tlie  molecules  of  matter  in  the  act  of  crys- 
tallization, must  be  subservient  to  tlie  usual  law  of  attraction,  the 
tvpuhmi  qf  like  jidiit  and  the  attradiim  of  unlike  ;  that  is,  two 
norths  or  two  souths  repel,  a  noith  and  a  south  inutuallr  attract. 
!niere  is  this  peculiarity,  that  only  the  milikepdesnf  similar  moea 
can  unite.  An  attraction  exists  between  the  nortli  pole  of  the 
vertical  axis  of  one  molecule,  and  the  si>nth  pole  of  the  vertical 
of  anotlier;  but  none  between  the  north  of  the  vertical  axis,  and 
the  south  of  a  lateral,  when  tlie  lateral  and  veitical  are  unlike 
axes.  This  ie  a  natural  inference  from  tl\e  general  nature  of  at- 
traction. It  also  proceeds  from  the  nature  ot  axial  attraction,  that 
similar  axes  by  their  miion  form  a  straight  line;  that  is,  will  unite 
a.s  in  f.  224,  and  not  as  in  f.  220. 


Puray<mic  Coriypoxmd  CnjuiaU. — ^The  mutual  influence  of  the 
molecules  causes  them  to  assume  tlie  parallel  position  of  f.  224, 
unless  some  peculiar  circumstances  operate  to  prevent  it.  During 
the  formation  of  crj'stals,  myriads  of  which  ore  sometimes  pro- 
duced at  a  single  process  of  crystallization,  it  must  be  no  uncommon 
occurrcnco  that  two  molecules,  in  eloeo  proximi^,  assuming  simul- 
taneously their  axes,  should  have  the  position  given  in  f,  225.  A 
north  andsouth  jwle  ore  hero  adjacent,  as  in  f.  224 ;  but  the  north 
pole  of  the  other  axis  in  one  molecule,  has  the  direction  of  the 
south  [>ole  in  the  oUier  molecule.  The  natural  tendency  to  an  in- 
voi-sion  of  one  molecule,  in  order  that  tlte  uniting  axes  may  be  in 
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the  same  etraight  line,  is  inferior  to  the  attraction  exerted  between 
the  adjacent  north  and  south  poles ;  the  molecules  therefore  unite 
aa  in  f.  226,  and  constitute,  by  their  union,  a  nucleus,  each  half 
of  which  acte  independently  of  the  other,  though  in  connection 
with  it,  and  thus  produces  a  compound  crystal.  To  this  accident 
ia  owiiig  the  formation  of  compound  crystals,  in  which  composition 


/^^^ 


is  parallel  to  a  face  of  a  rhombic  prism.  Fig.  227  represents  a 
crystal  of  Aragonite  thus  formed,  and  f  228,  a  horizontal  section 
of  the  same.  Tlie  planes  ii,  it.  truncate  the  acute  lateral  edges, 
as  may  be  observed  by  comparing  with  f.  225. 

It  is  obvious  that  tlie  axes  of  the  molecules,  which  are  at  right 
angles  with  tliose  represented  in  f.  226,  {and  therefore  since  they 
point  towards  the  observer,  cannot  be  represented),  may  either  pre- 
sent their  nvmilar  poles  in  the  same  direction,  or  by  the.  inversion 
of  one  molecule,  ty^pomU  poles  may  point  in  thesanio  direction,  as 
is  the  case  with  the  parallel  axes  in  the  figure.  There  ai-e  therefore 
the  above  two  methods  of  forming  compound  crystals  like  the 
above.  In  the  right  rhombic  prism,  however,  both  these  methods 
produce  the  same  result  as  regards  external  form.  But  in  oblique 
prisms  the  difilerence  of  structure  is  apparent 

"We  here  perceive  that  those  accidents  to  which  molecules  gov- 
erned by  axial  attractions  are  necessarily  hable,  actually  take  place 
in  nature ;  and  they  afford  strong  presumptive  evidence  of  the 
truth  of  the  theory  proposed  to  account  for  them. 

In  the  formation  of  other  compound  crystals,  two  molecules  nnite 
in  points  of  equiiibrium  of  attraction  between  ttoo  poles,  and  thus 
(rive  rise  to  twins  of  a  second  hind;  or  in  similar  points  between 
tnree  poles,  producing  twins  of  a  third  kind.  In  the  first  case, 
the  situation  of  the  molecules  is  that  given  in  f  230,  where  they 
are  retained  in  combination  by  the  action  of  twonortti  poles  of  one 
molecule,  on  the  two  south  poles  of  tlie  other.  It  is  obvious 
that  this  is  an  instance  of  composition  parallel  to  an  edge  of  a 
prism.    In  the  second  case,  the  combination  is  dne  to  the  action  of 
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three  poles  of  one  molecule  on  three  opposite  of  the  other,  and 
consequently  the  composition  is  parallel  to  a  plane  on  an  angle. 

An  example  of  the  second  kind  of  twins  is  given  in  £  357,  anfler 
Pyroxene,  which  represents  a  crystal  compounded  parallel  to  the 
edge  a.  Figures  of  crystals  of  Feldspar  represent  other  forms 
resulting  by  mis  method :  the  mrvila/r  poles  of  the  vertical  axes  lie 
in  opposite  directions. 

The  third  kind  of  twins  is  exemplified  in  figures  of  Calcite,  and 
in  other  species, 

C!ompound  crystals  composed  of  more  than  two  individuals,  arise 
from  the  occurrence  of  the  above  species  of  composition  paralld 
to  two  or  more  faces,  edges,  or  angles,  simultaneously.  Examples 
of  wliich  are  represented  in  figures  beyond. 

Fig.  231  represents  a  horizontal  section  of  a  crystal  of  Cerusite, 
four  of  whose  lateral  angles  equal  117°  14',  the  obtuse  angle  of  the 
primary  rhombic  prism,  and  two  equal  125°  32',  twice  the  acute 
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angle  of  the  same.    In  this  instance,  composition  of  the  first 
has  taken  place  parallel  to  two  faces  of  the  molecule  A. 

Fig.  232  is  a  horizontal  section  of  f.  233,  (another  crystal  of  tibe 
same  mineral).  Composition  has  here  taken  place  between  A  and 
B,  and  subsequently,  though  almost  consentaneously,  C  was  added 
by  the  attractions  between  the  poles  represented  in  contact  In 
the  preceding  prism,  (f.  231),  the  union  of  B  and  0  with  A,  was 
effected  at  the  same  instant^  but  here  the  addition  of  C  was  ^uAm- 
^ruent  to  the  union  of  A  and  B,  and  from  this  has  arisen  the  equal 
mclination  of  C  to  the  other  molecules. 

In  compound  mrstals  thus  formed,  each  face  of  the  prism  is  a 
primary  plane.  Tiie  same  form  may  result  from  the  union  of  A 
and  B  merely,  without  the  addition  of  C,  provided  the  prism  A 
and  B  have  one  of  their  acuto  lateral  edges — the  distant  ones — 
truncated ;  for  the  two  upper  edges  in  f.  232  are  parallel  to  the 
shorter  diagonals  of  A  ana  B,  and  therefore  are  also  parallel  to  the 
truncating  plane  just  referred  to.    The  second  figure  under  the 
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species  Aragonite  is  an  instance  of  this  mode  of  formation ;  two 
of  the  lateral  planes  of  the  prism  are  the  planes  H,  and  four  are 

Srimarj  planes,  /,  and  the  crystal  is  composed  of  two  individuals, 
le  planes  with  the  lettere  accented  beltna,  belonging  to  one,  and 
those  without  the  accent,  belonging  to  the  other. 

A.  horizontal  section  of  f.  234,  a  crystal  of  Witherite,  is  exhibit- 
ed in  the  outer  l^es  of  f.  235.  This  prism  differs  Jrom  the  prece- 
ding in  the  disposition  of  its  primary  angles,  which  are  lettered  a, 
b,  c,  d.    The  angles  m  and  n,  each  eqnal  twice  the  acnta  angle. 


To  form  the  nnclens,  A,  B,  and  C,  D,  were  first  united,  and  then 
the  compound  nuclei  AB,  CD,  were  joined  by  the  action  of  the 
axes,  which  are  here  represented  as  nearly  in  contact.  Fig.  236  is 
also  based  on  this  mode  of  structure. 

In  f.  237,  a  compound  nucleus  is  represented,  in  which  composi- 
tion has  been  effected  parrallel  to  all  ^"^ 
the  lateral  faces  of  the   molecule  A. 
^e  truncation  of  the  lateral  edgee 
of    the    four    crystals,   B,   0,    D,  E, 
would  give  rise  only  to  a  cruciform  crro-  | 
tal.  But  the  action  of  the  central  mole-  | 
cule   A,  in  conjunction,  will  cause  an   ' 
addition  of  partidee  parallel  to  A,  and  ° 
thus  produce  the  other  two  rays.     This  J 
is  a  horizontal  section  of  a  stellate  crya-  / 
tal  of  cemgite,  (see  under  that  species,) 
and  poeeihly,  also  of  the  similar  stellate 
forms  of  snow. 

J^eUate  or  Aemt^onal  trnns,  like  those  of  f.  234  to  237  appear  to 
ie  vmp08»3ile  in  obliqtie  m/sials.  There  are  monoclinic  speciee 
idiicb  are  near  120°  in  the  vertical  prism — Orthoclase  is  an  ex- 
ample ;  bnt  although  in  trimetric  species  of  the  same  angle  such 
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compound  forms  are  verj'  common,  they  are  not  known  in  Ortlio- 
clase  and  species  of  similar  fonn.  From  tlio  nature  of  the  a^gn- 
gation  it  ia  evident  that  tlie  attraction  al)ove  and  below  the  middle 
plane  mnst  he  perfectly  symmetrica],  or  elae  such  Bymmetrical 
aggregations  of  molecides  alwut  a  centre  could  not  take  place.  It 
is  tnio  that  three  ohlique  prieius  of  120"  might  be  placed  wilh 
their  hacks  togetlier  bo  as  to  make  a  triple  cryntal  with  a  eymmetri- 
cal  pyramid  at  one  extremity,  and  a  corresponding  concavity  below. 
But  in  the  molocidoa  of  such  prisms,  the  lateral  axes  will  nave  the 
front  poles  n  (or  »),  and  the  back  poles  the  reverse  j  bo  that  in  such 
an  aggregation,  all  tlio  molecules  in  the  nucleus  would  be  united 
by  poles  of  the  satn^  nanK,  which  is  an  imposeihility.  If  the  prisms 
were  joined  by  the  acate  angle,  the  summit  would  be  a  cluster  of 
projections.  We  have  sufficient  reason,  therefore,  for  C(*ncluding 
that  ill  inonoclinic  forms  such  twins  are  not  possible.  ■  Moreover, 
trimetric  forms,  when  hcmihednd,  as  in  DatlioHte,  do  not  become 
fitellately  compounded,  since  they  are  potentially  jnonoclinic. 

The  second  mode  of  composition,  mentioned  on  pao^e  12S,  does 
not  come  under  the  explanations  tlms  tar  presented.  Tliis  kind  of 
twill  cannot  occur  except  under  certain  conditions.  If  two  mole- 
cules are  united  by  an  axis,  n  to  *,  an  inversion  like  tliat  referred 
to  would  bring  nagainst », or « against'',  and  would  be'impossible. 
But  if  two  molecules  were  united  by  a  middle  i»oint  between  an  n 
and  an  s,  then  an  inversion  might  take  place,  and  the  right  half  of 
the  compound  form  might  have  the  plane  of  section  in  or  out,  aod 
constitute  a  twin  in  one  case  of  the  tirst  mwle,  and  in  the  oUier  of 
the  second  mode.     Tims  it  api>ears  to  be,  in  Feldspar  and  Albite. 

An  important  conclusion  hence  follows.  Tlie  lateral  eryetallo- 
am  I'c  axes  in  these  species  are  not  at  right  angles  witli  one  another, 


witli  the  angle  of  the  fundamental  lyiism,  or  to  lines  coimeeting  the 
centres  of  ojniosite  lateral  faces.  Tlie  crystallographic  axes  are  a 
mathematical  convenience  simply,  and  ai-o  not  necesssirily  the  ciyv 
tallogenic;  the  latter  may  intersect  at  oblique  angles  as  well  as 
right  angles,  as  has  been  a^^sumed  in  tlie  jirecodiug  pages.  The 
same  conclusion  foUo^vs  from  tlie  relations  of  the  tninetnc  speciee 
near  !)('"  in  angle  to  monoinetric  ibmis.  For  veiy  many  of  them 
approach  tlie  regular  octahedron,  not  in  the  rhombic  octaliedron 
that  is  torined  on  the  edijcn  of  the  rhombic  prism,  but  in  the  rectangu- 
lar octahedron  tormed  on  the  antjlis  of  this  prism,  and  consisting  of 
planes  17  and  li.  Tlie  axial  lines  connecting  the  lateral  solid  an^es 
of  siicli  an  octahedron  are  homologous  with  those  of  the  regular 
octahedron ;  hut  they  cross  at  an  oblique  angle,  corres]>ODdiag  to 
the  angle  of  the  rhombic  prism. 

Mi't'iifnie  Compound  Orystals, — ^Metagenic  crystals  have  been 
described  as  either — 
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1.  Doubly  geniculated  crystals,  that  is,  those  which  have  beeu 
apparently  oezU  subsequently  to  their  formation ;  or — 

2.  Those  which  are  composed  of  two  distinct  crystals,  united  by 
their  similar  parts. 

C!ompound  crystals  of  the  former  kind  result  from  a  reversion  of 
the  original  polarity  in  the  molecules  of  the  crystal,  after  the  crys- 
tal has  attained  some  size.  The  causes  of  this  reversion  are,  pro- 
bably, agents  that  are  not  unknown  to  us.  Heat  will  have  this 
effect  on  crystals  of  tourmaline  and  other  minerals,  their  polarity 
varying  with  the  temperature.  Electricity  is  equally  an  efficient 
agent  in  producing  similar  results. 

Let  AB  (f.  238)  represent  a  line  of  molecules  in  a  crystal  in  the 
act  of  formation,  with  its  poles  situated  as  there  seen,  the  marked 
poles  being  north.  The  particle  C  is  supposed  to  be  on  the  point 
of  obeying  its  axes  of  attraction,  by  umtmg  the  pole  n  with  m. 
At  this  moment  there  is  a  sudden  reversion  of  the  polarity  of  the 
crystal,  as  represented  in  A'B'.  The  molecule  0  now  finds  a  re- 
pellant  pole  ojpposing  it — since  m  and  n  are  both  north — and  }& 
immediately  drawn  around  by  the  attraction  between  o,  the  nearest 
south,  and  m,  and  the  union  exhibited  in  A''B"0  takes  place,  pro- 
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ducing  a  geniculation  in  the  crystal.  The  process,  going  on  simul- 
taneously at  the  other  extremity  of  the  crystal,  causes  another 
geniculation  of  the  same.  Fig.  239  is  a  section  of  a  crystal,  in 
which  there  is  seen  both  a  paragenic  and  metagenic  composition. 
The  latter  was  effected  as  above  described.  Geniculation,  parallel 
to  a  plane  on  an  edge,  (or  plane  It),  may  be  illustrated  by  means 
of  f.  240 ;  AB  is  again  the  crystal,  0  the  next  particle  to  be  added. 
The  molecules  are  those  of  a  right  square  prism,  which  form  is 
peculiarly  subject  to  these  accidents.  In  the  figure,  these  mole- 
cules lie  on  one  of  their  sides,  and  only  one  lateral  axis  is  seen ;  the 
other  directing  its  north  pole,  s,  towards  the  observer.  The  union 
of  m  and  n  is  again  prevented  by  a  reversion  of  the  polarity ;  m 
therefore  attracts  the  nearest  nortn  pole,  which  is  *.  A  revolution 
of  90^  must  hence  take  place.  But  during  this  time,  the  unlike 
poles  t  and  Uy  (the  vertical  of  the  prism),  are  acting  on  one  another, 
and  tending  towards  a  imion ;  consequently,  the  molecule  will  as- 

20 
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suine  the  intermediate  position  seen  in  A"B"C,  in  which,  contact 
has  taken  place  at  the  point  of  equilibrium  between  two  poles. 
Fig.  206  represents  a  crystal  of  Rutile  geniculated,  either  by  this 
or  the  next  method. 

A^  similar  composition  could  not  occur  in  the  right  rectangular 
prism ;  for  s  could  not  be  united  to  m,  since  they  belong  to  unlike 
axes,  and  consequently,  there  must  be  a  revolution  of  180°,  to 
bring  r  into  union  with  m.  We  hence  see  why  the  right  square 
prism  is  particularly  subject  to  this  kind  of  geniculation. 

An  explanation  of  metaffenic  geniculation,  parallel  to  an  octa- 
hedral plane  1,  flows  readily  from  the  above.  Fig.  316,  under 
Cassitente,  may  be  an  example  of  this  kind  of  geniculation. 

The  remaining  kind  of  compound  crystal  is  represented  in  f.  346, 
of  tiie  species  Quartz.  It  is  perfectly  analogous  to  the  ordinary 
union  of  two  molecules ;  for  the  crystals  are  united  by  their  simili" 
faces.  They  were,  probably,  brought  originally  into  this  parallel 
situation,  by  a  process  analogous  to  electrical  induction,  or  the  mu- 
tasi  action  of  their  attracting  influences. 

FORMATION  OF  SECONDABY  PLANES,   AND  ORIGIN  OF  CLEAVAGE.* 

It  has  been  abundantly  e^lained  that  the  same  substance  may 
crystallize  under  a  variety  oi  forms,  all  being  modifications  of  one 
type.  A  species  may  occur  under  the  form  of  a  cube,  or  a  cube 
with  truncated  edges,  or  with  bevelled  edges,  or  with  variously 
modified  angles.  5)^,  theuj  a  certain  state  of  the  attraction  in  a 
molecule  wiuprod/uce  the  jprimufy  cubcj  some  variation  from  this 
stats  is  necessary  to  prod/uce  another  fomi^  and  a  different  variation 
for  every  different  secondary  fonn. 

In  view  of  the  fixed  simj)le  ratios  of  mathematical  exactness 
governing  secondary  planes,  it  is  obvious  that  the  variations  which 
the  attraction  imdergoeSj  are  in  some  fxed  ratio.  And  as  similar 
parts  of  crystals  are  similarly  modified,  and  similar  parts  are 
those  similarly  situated  as  regards  like  axes,  the  homdooous  parts 
qf  molecules  ea^perience  the  variation  similarly  and  simvltanecusly. 

The  only  exceptions  to  this  last  principle  are  the  cases  of  hemi- 
hedrism,  in  whicn  half  the  similar  parts  are  modified  alike ;  and 
hence  it  follows  that  in  some  cases  the  parts  of  a  molecule  an  tvx> 
opposite  sides  of  a  pole  may  undergo  a  different  amount  of  varia- 
tion of  attractt<m:  but  this  takes  place  symmetrically,  with  refer- 
ence to  all  the  poles. 

In  the  formation  of  a  cube  with  truncated  edges,  the  cube  is  not 
finished  out  on  the  edges.  The7*e  is.  thefrefare^  when  secondary 
planes  are  formed^  a  diminution  of  the  force  qf  attraction  in  the 


*  See  an  article  by  the  author  iu  the  American  Journal  of  Science,  [2],  iv,  864. 
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line  of  tAejprimaiy  axes,  dnce  these  asoes  faU  m 
jprimaey  »<md;  and  this  dwnitmtion,  as  above  si 


impU  r 
In  an 


a  an  enlarging  cube,  the  molecules  are 
added  in  planes  of  increasing  breadth,  as 
in  thu  way  only  would  the  form  continne 
to  be  a  cnbe.     If  we  consider  the  caae, 
we  find  that  the  central  molecnle  attracts 
a  molecule  by  each  of  its  poles,  and  also 
Bunnltaneously  the  added  molecules  act 
by  theirlateral  axes  to  complete  the  plane. 
We  observe  in  the  sectional  view  (through 
the  centre)  in  £  241,  when  A  by  its  axes  / 
tmitea  with  four  B's,  the  B's,  simultane-  \ 
onslj,  while  in  the  act  of  nnion,  unite  with 
B',  B',  B',  ly ;  and  thus  the  square  form  is  retained.    This  is  a  sim- 
ple statement  of  the  proceaa. 

If  now  when  die  B's  are  uniting,  their  lateral  axes  do  not  act  at 
Uie  same  time,  then  the  forming  cube  will  hare  the  edges  trun- 
cated as  in  £  17.  To  understand  this  we  must  study  die  steps  in 
the  process.  Fig.  242  presents  the  same  secontlary  planes  as  in  £ 
17,  without  the  primary  &ce9.  It  is  obvious  that  in  the  enlarge- 
ment of  such  a  secondary,  when  the  summit  molecule  is  annexed, 
its  lateral  axes  do  not  act  as  they  do  when  the  cube  is  formed :  but 
when  another  molecule  is  added  beyond,  then  tliey  act  laterallr. 
TTiia  mayperhaps  be  more  clearly  seen  in  the  transverse  section  m 
t  243.  When  A  attracts  B,  B  does  not  act  laterally  as  in  f.  241 ; 
it  does  not  so  act  until  B  attracts  C,  when  a  C  is  added  either 
mde  of  B.  So  G  acts  laterally  when  a  D  is  added  to  C,  and  not 
before. 


Agam,  in^f.  244  we  h^ve  a  section  of  another  fignre,  (the  same 
seeondaiy  as  in  f.  32),  ahowing  the  arran^^ent  oi  molecules  in  a 
■olid,  presenting  such  a  section.  Examining  it,  we  perceiTe  that 
vhenSis  added  to  the  extremity  of  the  central  axis,  twomole- 
c<l^  Q,  6,  are  added  on  either  side  of  F,  and  none  laterally  to  6. 
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liia  figure  represents  the  formation  of  the  secondaiy  plane,  hav- 
ing the  ratio  1 :  2,  as  is  evident  from  inspection,  and  L  242  or  243, 
another  with  t^  ratio  1  : 1. 


If  tlie  period  of  time  occupied  by  the  union  of  a  molecule  be 
represented  hyp,  then  wlien  tlie  lateral  axes  act  only  after  the  pe- 
riod of  time  ^,  and  then  add  a  single  row  of  molecules,  the  second- 
arj'  plane  is  the  tnmcating  plane  1 : 1.  For  the  plane  having  the 
ratio  1 :  2,  in  which  two  are  added  laterally  to  one  tenninalTy,  or 
what  ia  equivalent,  one  laterally  for  every  half  one  terminally,  the 
time  would  be  ^p;  for  the  plane  1  :  3,  the  time  would  be  i^. 

To  understand  the  origiu  of  planes  on  an  an- 
.gle,  we  must  again  consider  the  actual  circam- 
stanccs.  Fi".  aiB  (the  same  secondan'  as  in  £ 
15)  will  aid  Oie  mind  in  conceiving  of  ft.  Here, 
I  when  the  summit,  particle  imitea  itself,  it  adds 
nothing  laterally,  as  was  the  case  also  in  f.  243; 
when  anotlier  nnitcs  beyond,  then  four  particles 
are  united,  one  by  each  lateral  pole ;  but  these  four  add  nothing, 
until  still  another  particle  is  added  to  the  summit.  In  this  case 
there  is  an  interval  of  time  p,  between  the  action  of  the  terminal 
and  lateral  axes,  and  anotlier  interval  ^j,  between  the  adding  of  the 
four  molecules  aud  the  action  by  t/wir  lateral  axes.  And  this  ia 
tlie  difference  between  the  jilane  tnmcating  an  angle,  (f.  15),  and 
another  tnmcating  an  edge  of  a  cube,  (f.  17).  Tuis  plane  trun- 
cating an  angle  has  tlie  ratio  1:1:1.  For  a  plane  1:2:2,  the 
times  will  be  each  t^p,  and  for  any  plane  1  :  7n  :  ti,  the  times  will 
be  ^p  and  ip. 

It  appears  that  the  lateral  axes  act  less  speedily  therefore  for  the 
truncating  plnuo  of  an  angle,  than  for  that  of  an  edge :  the  centre 
of  the  fiiniier  in  a  cube  is  54^  44'  from  the  centre  ofthe  face  of  the 
cube,  and  tlio  centre  of  the  latter  from  the  same  is  45°. 

We  have  before  observed,  that  the  pivjduction  of  secondary 
forma  depends  on  the  tact,  tliat  the  force  of  attraction  in  the  axes 
ofthe  molecules  wlien  secondaries  are  produced,  is  less  than  that 
which  is  exerted  when  tbe  primary  prism  or  cube  is  formed,  Bnt 
we  cannot  suppose  the  whole  force  of  attraction  in  a  molecule  to 
bo  different  m  different  circumstances.  No  facts  nor  reasoning 
would  sustain  this  conclusion.  We  may  admit  that  the  attraction 
may  be  more  concentrated  in  the  priniw-y  axes,  in  some  cases  than 
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in  others.  It  is  well  known  that  the  polar  condition  in  bodies 
does  not  imply  an  addition  of  force,  but  simply  an  axial  action  or 
concentration  of  the  force.  This  concentration  at,  excited  action 
may  be  induced  by  the  condition  of  neighboring  bodies  or  influ- 
ences ;  and  diflferent  bodies  should  diflfer  widely  in  their  suscepti- 
bility to  it,  as  is  evidently  the  fact  Now  if  the  attraction  is  less 
concentrated  in  the  primary -axes,  when  a  secondary  plane  forms, 
the  interval  of  ti^ne  above  alluded  to  as  characterizing  the  forma- 
tion of  different  secondaries,  will  be  longer  or  shorter  according 
to  the  state  of  concentration  in  the  primary  axes.  The  more  or 
less  diffused  state  of  the  attraction  is  connected  with  the  kind 
of  secondary  produced. 

But  when  we  observe  in  a  complex  crystal  the  evenness  of  the 
fisu^es,  the  neat  regularity  of  the  edges,  and  the  perfection  through- 
out, even  when  many  secondary  planes  are  combined,  it  appears 
clear  that  such  forms  could  not  result  from  simply  a  generally  (Kf- 
fnsed  state  of  the  attraction,  any  more  than  a  primary  could  be 
BO  produced.  In  each  case  there  must  be  as  many  distinct  poles 
as  there  are  planes.  When  therefore  the  principal  axes  lose  their 
concentration,  this  loss  consists  in  a  distnbution  of  the  force  into 
subordinate  axes  intermediate  between  the  primary  axes.  For  a 
truncation  of  the  edges  of  a  cube,  the  intermediate  axes  would 
have  their  poles  just  at  the  middle  point  between  every  two  poles 
of  the  primary  axes ;  for  a  truncation  of  the  angles,  the  poles 
would  be  at  the  middle  point  between  every  three  poles.  We  nave 
remarked  on  the  symmetrical  arrangement  of  secondary  planes  in 
general,  and  this  would  follow  from  the  necessary  symmetrical  ar- 
rangement of  such  axes.  Moreover,  the  length  of  time  jp,  will  be 
greater  the  farther  the  secondary  pole  is  situated  from  the  primary 
poles.  And  this  is  true  in  fact.  The  pole  for  the  octahedron  is 
the  most  distant,  being  at  the  central  point  between  tiiree  primary 
poles.  The  number  of  combined  secondary  forms  may  still  seem 
mysterious.  But  a  crystal,  in  its  capacity  as  a  imit,  would  neces- 
sarily have  a  corresponding  character  in  its  different  parts  to  that 
of  the  molecules  of  which  it  consists,  and  consequently  the  attrac- 
tion exerted  by  the  molecules  in  these  different  parts  would  corres- 
pond, occasioning  thus  the  secondary  planes.  Tlie  relative  extent 
of  the  several  different  kinds  of  planes  will  depend  primarily  on 
the  relative  force  of  action  in  the  different  sets  of  axes. 

These  considerations  lead  us  to  conclude,  that  the  diminiitdan 
qf  attracting  force  in  thepnmary  ax^s^  on  which  the  formation  of 
a  S€C(mdary  dependc,  consists  in  the  partial  action  of  this  force 
along  intenneai<Ue  axeSj  symm^^tricauy  situated  with  referen<ie  to 
the  pri7nary  axes  ;  and  the  greater  or  less  amouiU  of  dtrrdnution^ 
determines  the  kind  of  distiil^ution.* 

*  In  the  case  of  sabstances  that  very  seldom  oryBtallize  or  never,  we  have  evi- 
dence that  the  polar  forces  are  weak. 
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The  relation  of  the  planes  in  Ilmnite  (see  pa^  59,  and  this 
species  beyond)  have  an  important  bearing  on  this  subject  The 
planes,  or  the  numbers  expressing  tlieir  axial  proportions,  are  parts 
of  infinite  series,  which  are  different  in  the  three  crystals.  Such 
mathematical  series  point  out  definitely  a  mutual  dependence 
in  the  planes  of  each  form  ;  they  suggest  that  the  modifications  of 
the  attraction  upon  which  tliey  depend,  are  connected  with  the 
different  conditions  of  the  attraction  that  may  be  represented  by 
curves  to  which  such  infinite  series  lead. 

The  same  crystalline  form  may  have  different  cleavage.  For 
ei^ample,  cubes  of  Galena  have  a  cubical  cleavage,  while  cubee  of 
fiuor  spar  have  an  octahedral  cleavage,  or  yield  octahedrons  when 
cleavoa.  lliese  different  circumstances  would  result,  provided 
tiiat  in  one  case  (for  Galena)  tiie  three  primary  axes  of  the  molecule 
were  dominant,  and  in  the  other,  the  eight  intermediate  or  octa- 
hedral axes.  The  arrangement  of  the  molecules  in  each  case 
would  depend  on  the  dommant  axes,  and  so  also  would  the  direc- 
tion of  the  cleavage.  Hence,  the  direction  of  dewoaye  may  awm- 
thnes  indicate  in  any  ^cies  of  matter  which  set  of  axes  is  donir 
inantj  the  primary  or  a  secondary  set 

In  the  preceding  paragrapLs,  after  explaining  the  general  polar 
action  of  crystallogenic  or  cohesive  attraction,  we  have  pointed  out 
the  modifications  of  condition  this  attraction  undergoes,  the  simple 
ratios  presented  by  these  modifications,  and  their  dependence  on 
the  formation  of  mtermediate  axes.  Cohesive  attraction,  instead 
of  being  a  constant  force,  as  might  be  inferred  from  the  ordinaiy 
definitions,  appears  tlierefore  to  be  complex  in  its  actions,  yet  sim- 
ple in  the  general  laws  by  which  this  complexity  is  produced. 

Owing  to  some  intrinsic  or  extrinsic  mfiuence,  (the  presence 
and  condition  of  matter  near  by  or  commingled  witn  the  crystal- 
lizing material),  the  primary  axes  may  be  sustained  in  an  excited 
state.  But  if  there  is  nothing  to  sustain  or  excite  this  concentra- 
tion, and  the  action  is  quiet,  or  if  bodies  around  induce  it,  owinff  to 
their  own  condition,  the  attraction  becomes  more  diffused,  andse- 
condary  axes  multiply.  All  the  crystals  of  a  locality  or  region 
have  usually  the  same  form. 

Tlie  constancy  of  certain  forms  in  some  species  is  evidence  of 
the  peculiar  susceptibilities  of  the  molecules  of  these  substances. 
Hius  the  calc  spar  in  the  limestone  of  Lockport  has  the  dog-tooth 
shape,  the  scalene  dodecahedron ;  that  of  Boonville,  N.  Y.,  occurs 
in  snort  six-sided  prisms.  That  of  the  Eossie  load  region  in  com- 
plex combinations  of  different  secondary  planes  with  3ie  primaiy. 

Tliese  facts  indicate,  that  the  variaiiwis  of  attraction,  producing 
seamdary  forms,  deveiid  often  on  su?rou7i4i7ig  bodies  favoring  toe 
concentration  or  diffusion  of  the  attracting  force  ;  and  the  causes 
often  act  in  nature  siirndtaneously  over  wide  areas. 

Cleavage, — ^The  peculiarities  of  cleavage  give  us  information  on 
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another  point,  respecting  cohesive  or  crystallogenic  attraction. 
The  fiacihty  of  cleavage  in  prisms  differs  in  the  direction  of  nnlike 
axes.  Topaz  cleaves  easily  parallel  to  the  base  of  the  prism,  and 
hardly  at  all  in  other  directions.  This  difference  does  not  depend 
upon  the  relative  strength  of  attraction  in  the  unequal  axes ;  for  it 
is  often  the  reverse  of  this.  Again,  while  some  of  the  hardest 
substances  have  perfect  cleavage,  other  soft  species  have  none. 

If  then  this  quality  has  no  relation  to  the  strength  of  the  at- 
traction which  unites  molecule  to  molecule,  it  must  depend  on 
some  peculiarity  in  the  manner  in  which  this  force  acts.  This 
force  may  act  in  two  ways ; — either  continuously  or  intermiUedJy  / 
and  the  latter  mode  only,  could  produce  the  result  in  view.  Tie 
action  offeree  in  nature  appears  to  be  generally  intermittent.  Al- 
ternate action  and  comparative  inaction,  with  corresponding  results, 
are  everywhere  exemplified  in  organic  growth ;  and  it  is  tnerefore 
no  anomaly  that  it  should  be  exemplified  in  the  inorganic  kingdom.* 
When,  therefore,  cleavage  is  produced  in  Crystallization,  the 
onion  of  layers  of  molecules  takes  place  by  an  intermitted  action ; 
that  is,  witn  regular  successive  vanations  or  pulses  in  the  intensity 
of  the  force  of  attraction.  This  intermitted  action,  when  reduced 
to  the  adding  simply  of  single  layers  in  succession,  becomes  con- 
tinuous. On  these  principles  there  might  be  every  variety  of  this 
Duality  in  nature,  and  there  should  be  no  necessary  connection 
etween  cleavage  and  strength  of  attraction.  We  therefore  infer 
that  the  notion  of  cohesive  attraction  is  often  irUerrmttenty  pro- 
d/ucina  seriate  results^  {as  exemplified  in  the  clen^age  of  crystals\ 
and  the  specific  rate  of  tntermiUent  action  is  different  jor  unequal 
axes.f 

^  The  Buooeuive  layers  in  wood,  the  periodical  reproduction  of  leaves  or  flowers, 
and  of  young  in  animals,  and  the  seriate  arrangement  of  parts  in  many  plants  and 
animals,  aU  illustrate  intermittent  growth.  In  some  zoophytes  the  buds  form  in 
sneoessiYe  series  of  two,  four,  or  six,  or  some  other  fixed  number ;  in  other  cases 
opposite  sides  alternate  in  budding,  or  when  there  are  seyeral  rows,  the  rows  bud 
in  auecession  ;  and  these  are  examples  of  intermittent  action. 

Tbe  spiral  arrangement  of  leaves  in  yegetation,  is  another  illustration  of  inter- 
mittent g^wth ;  for  here  the  different  sides  of  the  growing  plant  bud  sucoessively, 
for  the  simple  reason,  of  imiyersal  application,  that  reproduction  produces  tem- 
porary exhaustion,  or,  that  force  is  exerted  intermittedly. 

"Hie  jmUation  of  molecular  force  is  also  an  example  of  intermitted  action,  and 
must  he  at  the  basis  of  the  uniyersal  principle  on  tnis  subject  to  which  we  haye 
alluded.  The  reality  of  this  pulsation  we  cannot  doubt.  The  undulatory  theory 
of  light  must  be  receiyed  as  fully  demonstrated ;  and  if  it  is  an  ether  that  pulsates, 
it  is  molecular  force  which  makes  it  pulsate,  and  this  implies  pulsating  action  in 
moleeular  foree  itsell 

The  attraction  of  cohesion  is  shown  by  cleayage  to  be  intermittent  in  inteiuity  ; 
we  do  not  learn  from  it  that  there  is  any  actual  intermission  of  time  in  the  exertion 
of  the  force,  or  a  yariation  in  rate  of  pulsation. 

f  Many  crystals,  as  remarked  on  page  110,  haye  parallel  striations,  which  consist 
of  alternations  of  two  or  more  sets  of  planes.  Thus  cubes  of  pyrites  yery  generally 
haye  their  faces  marked  with  striae  which  are  oscillations  between  a  plane  replacing 
the  edge,  and  either  a  face  of  the  primary  cube,  or  another  plane  of  the  same 


Ill  aggregated  cr^-fitallizations,  there  iB  a  mass  of  material 
entering  the  solid  state  together,  and  no  opportunity  exists  for  sin- 
gle crystals  to  perfect  themselves.  "Wliilo  a  Ktjuid  mass  is  cooling, 
whenever  the  temperature  of  solidification  is  reaehed,  at  munber- 
less  points  throiigliout  tlie  mam,  ci^'stallizatiou  will  hegin :  and 
togetlier,  an  aggregation  of  cnnvdcd  crystals  or  grains  is  prodnced, 
with  no  extonial  regularity  of  tbnn  ;  in  other  words,  the  (framdar 
structure.  The  same  willliapi>en  in  a  crystallizing  solution,  if  the 
proce:*3  goo3  on  rapidly. 

When  a  solution  is  spread  thinly  over  a  large  surface,  minute 
ciTStalline  points  incnist  the  whole;  and  if  the  solution  be  gradu- 
ally  supplied  ns  crystallization  goes  on,  it  is  obvious  that  tlie  minute 
points  may  elongate  into  crowded  prisms  or  iibrte,  producing  ft 
Jibrou9  stfuctun:  Such  a  structure  is  common  in  naiTOW  seams  in 
rocks,  and  the  fibres  are  usually  elongated  across  the  seam. 

Tlie  coneentiic  Mtructwe  is  another  result  dopendinc  on  the  nte 
of  solidification  connected  often  with  the  rate  of  chemical  com- 
bination. In  the  fii-st  j>lace,  the  nucleus  is  always  a  cluster  of 
molecules,  instead  of  a  single  one,  as  in  a  simple  crj-stal.  Hff 
structure  sometimes  commences  around  some  toreign  body  as  a 
ccnti-e,  though  the  aggregation  is  often  without  any  proper  naclens 
except  that  of  the  cluster  of  molecules  that  iirst  solidified.  Hie 
second  principle,  on  which  tlie  concentric  stnicture  depends,  ia  the 
tendency  of  a  body  to  communicate  its  own  condition  to  other 
bodies  within  its  influence.  Tliis  law — the  law  of  equilibrium,  and 
contact  or  catalj'sis  in  chemistiy — is  one  of  the  universal  laws  of 
existence.  According  to  it,  either  a  collection  of  molecules  enter- 
ing tlie  solid  stati',  or  any  foreign  body  already  8i>iid,  will  tend  to 
bring  adjacent  boiliea  into  the  same  or  an  intermediate  condition. 
If  BU80C])tiblc  to  this  influence,  the  particles  adjoining  become  as- 
similated, and  unite  to  the  micleus ;  these  again  act  upon  othen 
adjoining,  and  thus  a  spherical  form  is  produced,  as  a  result  of 
successive  development.* 

The  influence  of  toreign  aulistances  associated  with  a  cirstalliK- 
ing  mineral  is  known  to  canse,  not  only  secondary  planes,  bat  also 
considerable  variatiinis  in  the  angles  of  eryiitals,  even  when  th^ 
are  chemically  inert.  T1il=  has  been  atti-iliuted  to  an  intervention 
simjdy  of  the  foreign  particles  among  tlie  others.     But  M.  Nicklea 

leoondary.  Some  octHlii'ilnma  of  fliior  spar  havi'  face*  wliicli  coniiiat  of  □itinite  cobci. 
Tliii>c  favt?.  mill  tliry  iir«  I'oiiirjioa  nu<l  wvU  known.  b1io\i-  h  frci[ii(Mit  intpmiittcDt 
moilo  of  nclion  in  tliv  diffcnrtit  nKi>9  of  molepuli^s,  (or  a  ep cming  strife  brtwcen  dif- 
ferent sets);  and  Kuch  einiiiplua  are  well  called  an  "  oaeillatory  combination"  of 
jilanrH.     CrystiilH  of  unow  oftun  itgII  iliiutrnte  intcnnitteot  avtion. 

"  Tlio  conrentric  utrinitiire  iiere  explwned  is  analofjous  in  nianv  rMp*ct«  to  the 
cin-nlar  and  splicrical  forms  in  veitetntion.  Tlio  ftmwinR  lithen  extends  itself  eir- 
cniarly,  owinR  to  profrrcaaivo  nssiinilation  or  di-Tolojimtnt.    Tliln  prove*  no  limi- 
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regards  it  as  due  to  a  change  in  the  axial  molecular  attractions  of 
die  crystallizing  material,  and  by  way  of  illustration  he  alludes  to 
the  influence  upon  a  planetary  system  from  die  sudden  appearance 
in  it  of  a  new  body:  the  attractions  of  the  foreign  particles 
modify  more  or  less  the  molecules  of  the  associated  materiaJ. 
This  chemist  states  that  bimalate  of  ammonia  was  thus  changed  a  de- 
gree or  more  in  angle  in  his  experiments.*  It  has  long  been  known 
tnat  a  change  in  refraction  or  polarization  is  produced  by  this 
cause:  but  Senarmont  has  auite  recently  rendered  certain  salts 
(as  nitrate  of  strontian)  pUocKroic  by  tiie  same  process — that  is,  by 
the  introduction  of  foreign  substances  through  crystallization,  which 
were  afterwards  removed  byrecrystallizations  in  pure  water.f 

We  have  thus  reviewed  some  of  the  various  facts  presented  by 
matter,  as  it  exists  around  us.  Observation  has  proved  more  prof- 
itable than  closet  speculation  in  animal  and  ve^table  Physiology ; 
and  thus  it  will  be  with  reg^d  to  the  or^anizmg  force  of  the  so- 
called  inorganic  kingdom.  jThe  fact  that  the  attraction  of  molecules 
is  liable  to  modifications  of  condition,  and  especially  the  simple  yet 
fixed  relations  between  those  modifications,  nothing  but  a  crystal 
could  make  known  to  us.  Yet  the  principle  is  as  wide  as  the  uni- 
verse in  its  application  ;  for  we  live  m  a  universe  of  molecules,  and 
all  the  granaeur  of  physical  nature  is  the  result  of  molecular 
forces. 

From  the  late  rapid  progress  in  science,  we  may  be  encouraged 
to  hope  that  ere  long  this  entrance  to  one  of  the  innermost  recesses 
of  the  works  of  nature  will  be  thrown  open,  and  that  the  qualities 
of  atoms  or  molecules,  their  forms  and  peculiarities,  will  soon  be 
fully  understood.  Its  connection  with  tlie  science  of  chemistry, 
and  otlier  physical  sciences,  renders  it  deserving  of  very  minute 
experimental  research.  Beautifully  and  truly  was  it  long  since 
observed  by  Gulielmini,  in  his  work  on  OryBtaiUzation — ^an  author 
who,  though  afterwards  for^tton,  had  a  clearer  insight  into  the 
nature  of  crystallization,  than  any  of  his  contemporaries,  and 
many  of  his  successors — ^p.  144 :  "  Crystallizatio  geometrizantis 
natnrse  opus  quoddam  est,  et  sane  mirabilissimum ;  di^um  ideo 
nt  totis  ingenii  viribiis  totaque  mentis  contentione  exquiratur,  non 
quod  spectet  tantam  amoenitatem  et  voluptatem,  qu®  mirabilium 
scientiam  consequitur,  verum  etiam  ob  maximam  in  re  physica 
utUitatem ;  videtur  qiiippe  Natura  hie  se  prodere,  et  omni  exuta 
velamine  non  qualis  esse  potest,  sed  qualis  actu  est  sese  prssbere 
conspidendam." 


*  Compt  Reod  de  1'  Acad.  Sci.,  1848,  xxvii,  270.    Compt  Rend,  de  Laurent,  etc., 
1850 ;  Ann.  de  Ch.  et  de  Phvs.  1853. 
f  Compt  Rend,  de  V  Acaa.  Sci.  1854. 
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PART  II. 

PHYSICAL   PROPERTIES   OF  MINERALS. 


I.  CHAKACrTEES    DEPENDING  ON  LIGHT. 

Lianrmajibe  either  rffl^cted,  trmisimUed,  or  ermtted.  The  gnal- 
itiea  of  minerals  thus  produced  are  of  six  kinds : — 

1.  Lustbe;  depending  on  the  Txwotr  and  manner  of  r^^eelinff 
light 

2.  Oolob;  depending  on  the  kind  of  light  refi&sted  or  fowu- 
m^ted. 

3.  DiAPHAMETiT ;  depending  on  thejxnoer  of  transmdUing  light 

4.  REFRAcnoN ;  depending  on  the  inanner  of  trammiUing  light 

5.  PoLABizATioN ;  depending  on  the  Tnanner  of  tranmiitiing  or 
r^fiectinff  light,  and  due  to  the  polar  nature  of  force. 

6.  Phobi-iioke8cencb  ;  depending  on  the  power  of  ejmitmg 
light. 

I.    LUBTBB. 

The  Instre  of  minerals  varies  with  the  natnre  of  their  surfaces. 
A  variation  in  the  quantity  of  light  reflected,  produces  different 
degrees  of  intensity  of  lustre;  a  variation  in  the  nature  of  the  re- 
flect!^ surface,  produces  different  kinds  of  lustre. 

a.  'file  Hnde  of  Itietre  recognized  are  six. 

1.  MdidU/ic :  the  lustre  of  metals.  Imperfect  metallic  luBtre  is 
expreeeed  hj  the  term  sulMnetalUo. 

2.  Vitreous :  the  lustre  of  brokenglass.  An  imperfectly  vitre- 
ous lustre  is  termed  sub-tnireous.  The  vitreous  and  sub-vitreoiu 
lustres  are  the  most  common  in  the  mineral  kingdom.  Quartx 
possesses  the  former  in  an  eminent  degree ;  calcareous  spar,  o&jea 
the  latter.  This  lustre,  in  each  case,  approaches  the  lustre  of  bro- 
ken glass  of  the  color  of  the  mineral. 

.S.  Iiesin<ru«:  lustre  of  the  yellow  resins.  Ex,  Opal,  and  eome 
yellow  varieties  of  Blende. 

4.  Pearly:  like  pearl.  Ex.  Tale,  Brucite,  Stilbite,  i&c.  When 
united  with  suh-metalhc,  as  in  Hypersthene,  the  term  metallic- 
pearly  is  used. 

5.  Silh/ :  like  silk ;  it  is  the  result  of  a  fibrone  stmcture.  Ex. 
fibrous  Calcite,  fibrous  Gypsum. 
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6.  Adamantine :  the  lustre  of  the  diamond.  When  also  sub- 
metallic,  it  is  termed  rrietaUio-adamantine.  Ex.  Cerusite,  Pyrargy- 
rite. 

h.  The  dearees  of  intensity  are  denominated  as  follows  : — 

1.  Splendent:  reflecting  with  brilliancy,  and  giving  well  defined 
images.    Ex.  Specular  Iron,  Cassiterite. 

2.  Shining :  producing  an  image  by  reflection,  but  not  one  well 
defined.    Ex.  Celestine. 

3.  Glistening :  affording  a  general  reflection  from  the  surface, 
but  no  image.    Ex.  Talc,  Coj)per  Pyrites. 

4.  Glimmering:  affording  imperfect  reflection,  and  apparently 
f5pom  points  over  the  surface.    Ex.  Flint,  Chdcedony. 

A  mineral  is  said  to  be  dvU  when  there  is  a  total  absence  of  lus- 
tre.   Ex.  Chalk,  the  Ochres,  £aolin. 

These  different  degrees  and  kinds  of  lustre  are  often  exhibited 
differently  by  unlike  faces  of  the  same  cn^stal,  but  always  similarly 
by  like  faces.  The  lateral  faces  of  a  right  square  prism  may  thus 
differ  from  a  terminal,  and  in  the  right  rectangular  prism  the  lateral 
fisu^es  also  may  differ  from  one  anoflier.  The  surface  of  a  cleav^e 
plane  in  foliated  minerals,  very  commonly  differs  in  lustre  fix)m  the 
sides,  and  in  some  cases  the  latter  are  vitreous,  while  the  former  is 
pearly.  As  shown  by  Haidinger,  only  the  vitreous,  adamantime 
and  metallic  lustres  belong  to  faces  perfectly  smooth  and  pure.  In 
the  first,  the  index  of  refraction  of  the  mineral  is  1*3 — ^1*8  ;  in  the 
second,  1-9 — 2-5  ;  in  the  third,  about  2-5.  The  pearly  lustre  is  a 
result  of  reflection  from  numberless  lamellss  or  lines  within  a 
translucent  mineral,  as  long  since  observed  by  Breithaupt. 

n.   OOLOE. 

The  external  color  of  minerals  often  differs  from  the  color  of  the 
powder,  or  tihat  of  a  scratched  surface.  The  latter,  called  the 
Creaky  is  flie  most  constant  character,  since  it  seldom  varies  in  the 
same  species.  The  mineral  species  are  liable  to  so  many  accidental 
mixtures  of  foreign  substances,  that,  in  general,  little  reliance  can 
be  placed  on  the  external  color.  The  metals  and  the  metallic 
orfds  are  among  those  species  which  are  least  subject  to  variation. 

The  following  eight  colors  have  been  selected  as  ftmdamental,  to 
facilitate  the  employment  of  this  character  in  the  description  of 
minerds :  White^  way.  Blacky  Blue^  Green^  TeUow^  JSedy  and 
Broy>n. 

a.  Metallic  Colors. 

1.  Copper-red:  native  copper. — %  Bronze^eUow :  magnetic 
pyrites. — 3.  Brass-yeUoio :  copper  pyrites. — 4r.  Gold^dlow. — 5. 
Siher-white :  native  silver,  less  distinct  in  arsenical  pyrites. — 6. 
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TUtrwhUe:  Mercury,  Cobaltine. — 7.  Letui-yray :  Galena,  Molyb- 
denite.— 8.  SUelrifray ;  nearly  the  color  of  fiiio  grauied  ateel  on  a 
recent  fracture;  native  platinum,  and  palladium. 

h.  Noiv^netallic  Cdara. 

A.  Wnmc  1.  Snow-whiie:  carrara  marble. — 2.  Beddieh'White : 
some  varietieB  of  calcite  and  quartz.— 3.  Ydlowiah-whUe  :  some 
varieties  of  calcite  and  quartz, — i,  G-rntfish-iohite :  Bome  varietiea 
of  calcite  and  qnartz. — 5.  Greenish^Bkile :  Talc — 6,  Milk-white: 
white,  slightly  blniah ;  some  Chalcedony. 

B,  Gray.  1.  BluifiJirgray :  gray,  inclining  to  a  dirty  blue  color. 
— 2.  Peml^ray!  gray,  mixed  with  red  and  blue;  Ilom  silver. — 
3.  Smolv-gray :  gray,  with  Bomebrowii;  flint. — 4.  G-reeniuhr^rMf  : 
gray,  with  some  green ;  Oat's  eye,  some  varieties  of  Talc. — 5.  YA- 
unoUk-ffray :  some  varieties  of  compact  limestone. — 6.  Ash-grag; 
the  purest  gray  color ;  Zoiaite. 

O.  Black,  1.  Grayinh-black :  black,  mixed  with  gray,  (withont 
any  green,  brown,  or  blue  tints) ;  basalt,  Lydian  stone, — 2.  Vel/oet- 
6fac« .-  pure  black  j  Obsidian,  black  Tnirmaline, — 3.  Greeniahr 
Hai-k:  Pvroxene. — 4.  I}rowni«k-bla<:k:  bituminous  coal. — 5.  Blu- 
ixMilnt-Jc. ':  Black  Cobalt. 

D.  Bldk.  1.  BlackUk-blue :  dark  varieties  of  bine  Malachite. — 
2.  Aswrfi-bf.ve :  a  clear  eliade  of  bright  blue ;  pale  varietiea  of  blue 
Malachite,  bright  varieties  of  Lapis  lazul].— 3.  VioUMw  :  bine, 
mixed  with  reu ;  Amethyst,  fluorspar. — i.  Lavender-blue  :  blue  with 
seme  rod  and  much  gray. — 5.  Pnisnltnv^ue,  or  Berlin  blue :  pore 
blue  ;  Sapphire,  Kyanite. — 6.  Sitiaft-blue :  some  varieties  of  gyp- 
8unL — 7.  Tndigoit'ue :  blue  with  black  and  green  ;  blue  Tourma- 
line.— 8.  Sky-ikte :  pale  blue  with  a  little  green ;  it  is  called  moun- 
tain blue  by  painters. 

E.  Gkeen.  1.  Verd^gris-green :  green  inclining  to  blue;  some 
feldspar. — 2.  Cehmdine-green :  eTcen  with  blue  and  gray  ;  eome 
varieties  of  Talc  and  Beryl.  It  is  tlie  color  of  the  leaves  of  the 
celaTidine,  (Chelidoniuni  majus). — 3.  Mountain-given;  green  with 

,  much  blue;  Beryl, — i.  Leel'-grcen:  gi-een  with  some  brown ;  the 
color  of  leaves  of  garlic;  distinctly  seen  in  prase,  a  variety  (rf 
qnartz. — 5.  Knu'i-ald-green :  pure  deep  green ;  Emerald. — 6.  Anpls- 
(jreeti :  light  green  with  some  yellow ;  Chrytio]irase. — 7.  Grasit- 
ijreen:  bright  green  witli  more  yellow;  green  Diiillage. — S,  Pista- 
chio-given :  yellowish  green  wiui  some  bmwn ;  Epidote. — 9.  Aepa- 
ragutt-ffreen :  pale  green  with  much  vellow;  Asparagus  stone. — 
to.  Bl^nkUhrgreen :  Sei-pentine. — ^11.  blive-green:  dark  green  with 
much  brown  and  yellow;  Olivine. — 12.  Oil-green:  the  color  of 
olive  oil;  Beryl,  Pitcliatone. — 13.  SwXsin-gn'fefi.- lightgreen,much 
inclining  to  yellow  ;  TJranite. 

F.  Ykllow.  1.   8y}/phwr-yeli«y} :   Sulphur. — 2.  Straw^eUow: 
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pale  yellow ;  Topaz. — 3.  WaayyeUow :  grayish  yellow  with  some 
Drown ;  Blende,  Opal. — 4.  Honey^eUcno :  yellow  with  some  red 
and  brown;  Calcite. — 5.  LemanryeUow :  Sulphur,  Orpiment. — 6. 
Ochrerydlaw :  yellow  with  brown ;  Yellow  Ochre. — 7.  Wine^d- 
low:  Topaz  aija  Fluor. — 8.  Creamr^eUow :  some  varieties  of  lith- 
omarge. — ^9.  Oromge-yell'Ow :  Orpiment. 

G.  IIed.  1.  AurorcHred:  red  withi  much  yellow;  some  Realgar. 
— %  HyoGmthrTed:  red  with  yellow  and  some  brown;  Hyacmth 
Garnet — 3.^  Brick-red:  Poly  halite,  some  Jasper. — 4.  ScarUtrred: 
bright  red  with  a  tinge  of  yellow ;  Cinnabar. — 5.  Blood-red :  dark 
red  with  some  yeflow;  Pyrope. — 6.  Fleshnred:  Feldspar. — 7. 
Ca/rmme-^red :  pure  red;  Kuby  Sapphire. — 8.  Bose^ed:  Kose 
Quartz.— 9.  Criinson^ed:  Kuby. — 10.  PeachMoasorrk^ed :  red 
with  white  and  gray ;  Lepidolite. — 11.  Cohimbme-red :  deep  red 
with  some  blue ;  Garnet. — 12.  Cherry-red :  dark  red  with  some 
blue  and  brown ;  Spinel,  some  Jasper. — 13.  Browmsh-red :  Jasper, 
Limonite. 

H.  Brown.  1.  ReddkhrBrown :  Garnet,  Zircon. — %  Clov^ 
hrown :  brown  with  red  and  some  blue ;  Axinite. — 3.  Bair-brown  : 
wood  Opal.-— 4.  Broccolirhrown  :  brown,  with  blue,  red,  and  gray; 
Zircon. — 5,  Cheatm/utrbrown :  pure  brown. — 6.  YeUowishrbrovm  : 
Jasper. — 7.  PinchbecM>rown :  yellowish-brown,  with  a  metallic 
or  metallic-pearly  lustre ;  several  varieties  of  Talc,  Bronzite. — 8. 
Woodrbrown :  color  of  old  wood  nearly  rotten ;  some  specimens  of 
Asbestus. — 9.  Liver-hrown :  brown,  with  some  gray  and  green ; 
Jasper. — 10.  BlacJdshrbrown :  Bituminous  coal,  brown  coaL 

c.  Peculiarities  in  the  Arrangement  of  Colore. 

Play  of  Colors, — ^An  appearance  of  several  prismatic  colors  in 
rapid  succession  on  turning  the  mineral.  This  property  belongs  in 
perfection  to  the  diamond ;  it  is  also  observed  in  precious  opal,  and 
IS  most  brilliant  by  candle  light. 

Change  of  Colors, — ^Each  particular  color  appears  to  pervade  a 
larger  space  than  in  the  play  of  colors,  and  the  succession  produced 
by  tummg  the  mineral  is  less  rapid ;  Ex.  Labradorite. 

Opalescence, — ^A  milky  or  pearly  reflection  from  the  interior  of  a 
specimen.    Observed  in  some  Opal,  and  in  Cat's  eye. 

Iridescence, — ^Presenting  prismatic  colors  in  the  interior  of  a 
crystaL 

Tarnish. — ^A  metallic  surface  is  tarnished,  when  its  color  diflfers 
from  that  obtained  by  fracture ;  Ex.  Erubescite.  A  surface  pos- 
sesses the  steel  tarnish^  when  it  presents  the  superficial  blue  color 
of  tempered  steel ;  Ex.  Columbite.  The  tamisn  is  irised^  when  it 
exhibits  fixed  prismatic  colors ;  Ex.  specular  iron  of  Elba. 

The  tarnish  and  iris  colors  of  minerals  are  owing  to  a  thin  sur- 
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tiu'O  tihn,  proceeding  from  different  sources,  either  from  a  change 
in  the  surtace  of  the  mineral,  or  foreign  incrustation.  Hausmami 
states  tliat  hydrated  oxyd  of  iron  (usually  formed  from  pyrites)  is 
one  of  tlie  most  common  sources  of  it,  and  produces  the  colors  on 
anthra'Cite  and  specular  h*on.  Ar8e7vic  becomes  irised  through  the 
action  of  hydrogen  from  tlie  atmosphere :  a/r%emmi  cobalt^  nickdj 
and  trorij  by  oxydation :  gaUna  probably,  from  the  formation  of 
sulphate  of  lead  at  the  surface :  magnetic  iron  and  some  ferm^in- 
ous  silicates  from  a  change  in  the  oxyd  of  iron  to  a  hydrate :  pyrtieSy 
and  probably  also  copper  pyrites  and  variegated  pyrites,  from  the 
formation  ot  a  hydrate  of  iron ;  mUimony  glance  and  other  anti- 
mony ores  from  the  fonnation  of  antimony  oclire ;  Gray  Copper  and 
otlier  arsenical  ores  probably  from  the  oxydation  of  the  arsenia 

The  irised  colors  may  also  proceed  from  a  disengagement  of  car- 
bonic acid  or  water,  as  in  Spatliic  iron  and  Diallogite.  Heat  some- 
times favors  it,  as  in  the  case  of  steel. 

Dichrcmm^  PUochroimri: — Some  crystals,  viewed  by  transmitr 
ted  light,  present  different  colors  in  different  directions.  This  prop- 
erty IS  termed  pleochromn^  (from  the  Greek  irXeo^,  full,  and  xp««» 
color),  or  dichroisin^  (from  ^if,  two-fold,  and  XP®*)?  when  the  colon 
arc  different  in  two  directions  only.  This  property  is  exhibited 
by  crystals  which  have  at  least  two  kinds  of  axes;  the  colon 
are  the  same  in  the  direction  of  like  axes,  and  different  in  the 
direction  of  unlike  axes.  lolite  owes  its  name  {dichroite)  to  this 
property.  Mica  is  nearlj^  opaque  in  one  direction,  while  it  is 
transparent  and  of  a  different  color  in  another.  Monometirio 
crystals  are  sometimes  pleochroic,  the  color  differing  in  the  direc- 
tion of  unlike  diagonals. 

146  An  instrument  called  a  dichroscape  has  been 

^  contrived  by  Haidinger  for  examining  this  pe- 
culiarity of  crystals.  An  oblong  rhombohedrcm 
of  Iceland  spar  has  cemented  to  each  extrem- 
ity a  glass  prism  of  18°.  It  is  placed  in  a 
metallic  cylindrical  case,  as  in  the  figure,"  hav- 
ing a  convex  lens  at  one  end,  and  a  square  hole 
at  the  other.  On  looking  through  it,  the  square 
hole  appears  double ;  ^and  when  a  pleochroic 
crystal  is  examined  with  it,  by  transmitted 
light,  on  revolving  it,  the  two  angles,  at  inter- 
vals in  the  revolution,  have  different  colors,  the  colors  being  those 
which  the  transmitted  light  affords.  Andalusite,  Tounnaline, 
Corundum,  Topaz,  Idocrase,  Euclase,  Mica,  show  well  the  property, 
and  any  colored  crystals  not  monometric  that  are  sufficiently  trans- 
parent. Dichroism  is  thus  detected  by  looking  in  but  one  direc- 
tion, and  the  two  colors  are  brought  into  direct  contrast,  and  made 
thereby  obvious  when  not  otherwise  perceived. 
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III.   DIAPHANEITY. 

The  diaphaneitjr  of  a  mineral  is  its  capacity  of  transmitting 
light  The  following  tentis  are  adopted  to  express  the  different 
deneeB  of  this  property. 

Transparent :  wnen  the  outline  of  an  object  seen  through  the 
mineral  is  perfectly  distinct    Gypsum,  Quartz. 

Subtframparenty  or  aemi-trcmsparefiit :  when  objects  are  seen,  but 
oatUnes  are  not  distinct 

TraaulMcefU  :  when  light  is  transmitted,  but  objects  are  not  seen. 
Carrara  marble. 

Subtrand/ucent :  when  merely  the  edges  transmit  light,  or  are 
touaalneent 

When  no  light  is  transmitted,  the  mineral  is  said  to  be  opaque. 

This  property  occurs  in  the  mineral  kingdom,  in  every  degree 
from  a  perfect  opacity  to  a  perfect  transparency,  and  most  minerals 
weaent^  in  their  numerous  varieties,  nearly  all  the  different  shades. 
yew  minerals,  except  the  metals,  are  perfectly  opaque.  It  is  always 
gimtlar  in  the  direction  of  like  axes  of  a  crystal,  and  often  dismn- 
Uar  in  the  direction  of  unlike  axes. 

rv.   REFRACnON,   POLARIZATION. 

A  full  account  of  the  refractian  and  polarization  of  light  belongs 
more  especially  to  a  treatise  on  optics,  where  the  student  will  find 
the  subject  discussed  at  length.  The  remarks  in  this  place  are 
Beceasanly  confined  to  a  few  simple  explanations. 

Ob  Sin^de  Refraction. — If  we  look  into  a  cup  obliqely,  at  such 
an  angle  that  an  object  at  its  bottom  is  just  concealed  from  view 
by  itB  sides,  on  filling  the  cup  with  water,  this  object  will  become 
^We.  This  is  owing  to  a  bending  or  refracting^  of  the  rays  of 
light,  by  the  water.  This  effect  is  termed  refraction^  and  is  pro- 
duced by  all  transparent  bodies,  whether  solid,  liquid,  or  gaseous. 

The  part  of  the  ray  AED,  within  the  ^48 

jnrter,  is  nearer  the  perpendicular  BO,  than 
if  it  had  proceeded  m  its  original  direction 
AE;  or,  if  we  consider  the  ray  as  passing 
from  the  water  into  the  air,  tne  part  AE, 
»  farther  from  the  same  perpendicular  than 
if  it  hadproceeded  in  the  original  direction 
DE.  We  have  therefore  t£is  important 
princmle :  lAgkt^^  in,  passim^  from  a  ra/rer  ,        _    ^ 

ft>  a  aenser  medAv/m^  is  refracted  towards  the  perpenddcida/r  /  if 
ficm  a  denser  to  a  rarer^  U  is  refracted  from  the  perpendicular. 

It  has  been  proved  by  experiment,  that  at  whatever  angle  we 
look  at  the  surface  of  the  water,  there  will  be  a  constant  ratio 
l>etween  AB  and  CD,  provided  the  eye  and  the  object  are  at  the 
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same  distance,  A  and  D,  from  E.  That  is,  if  AB  is  twice  the 
length  of  CD,  viewing  it  at  one  angle,  it  ahU  be  twice  at  every 
other  angle,  until  the  eye  is  perpendicular  over  the  object  D,  when 
there  is  no  refraction.  But  AB  is  the  sine  of  the  angle  AEB, 
which  is  the  angle  of  in-ci^Unce^  and  CD  is  the  sine  of  flie  angle 
CED,  which  is  tlie  aiigle  of  Tefractimi.  This  principle  may  there- 
fore be  thus  stated : 

Thi!  m?ie  of  the  angle  of  incidence  hears  a  constant  ratio  to  the 
sine  of  the  a?wle  of  refraction. 

Tins  ratio  is  termed  the  index  of  refraction.  In  water,  the 
ratio  is  as  1*335  to  1.  1*335  is  therefore  the  index  of  refraction 
of  water. 

The  following  are  the  indices  of  refraction  for  the  substances 
enumerated : 

Tabasheer, 

Ice, 

Water, 

Cryolite, 

Fluor  Spar, 

Alum, 

Borux, 

Gvpsum, 

Cfialcedony, 

Rock  Salt, 

Quartz, 

Euclase, 

Calcitc 

Aragonite, 

There  is  some  variation  often  in  the  same  species,  and  it  fre- 
quently corresponds  to  a  change  of  color. 

Double  Refraction, — ^Many  crystalline  substances  give  two  im- 
ages instead  of  one,  owing  to  doiilAe  refraction.  If  a  line  be  viewed 
througli  a  transparent  crystal  of  calc  spar,  it  will  appear  double 
in  every  direction  but  one — that  of  the  vertical  axis  of  the  rhom- 
bohedron.  One  image  is  seen  by  the  ordinary  refraction  of  light; 
the  other,  by  an  extraordinary  refraction.  II  the  same  crystal  is 
placed  over  a  point,  and  turned  around,  one  image  will  appear  to 
revolve  around  the  otlier.  The  direction  in  which  there  is  no  re- 
fraction is  called  the  axpis  of  douhh  refraction^  or  neutral  Une^ 
since  in  its  direction  the  ordmary  and  extraordinary  rays  coincide. 
Double  refraction  increases  in  passing  from  this  direction  to  one  at 
rirfit  angles  with  it. 

In  some  instances  tlie  extraordinary  ray  is  situated  between  the 
ordinary  ray  and  a  perpendicular  to  the  surface  of  the  crystal ; 
and  in  others  it  is  exterior  to  this  ray.  The  former  pofisess  a 
greater  index  of  refraction  for  tlie  extraordinary  than  for  the  ordi- 
nary rav,  and  the  axis  is  called  expositive  axis  of  double  refraction. 
In  the  latter,  the  reverse  is  the  case,  and  the  axis  is  a  negative  axis. 
Calcite  has  a  negative  axis,  quartz,  a  positive.  The  following  are 
the  indices  for  a  few  substances : 


1-211 

Witherite, 

1-700 

1-308 

Boracite, 

1-701 

1-335 

Chrysobery! 
Folaspar  (A< 

1. 

1-760 

1-349 

dularia), 

1-764 

1-436 

Corundum- 

-white. 

1-768 

1-467 

f( 

red. 

1-779 

1-476 

«( 

blue, 

1-794 

1-625 

Garnet, 

1-816 

1-553 

Zircon, 

1-961 

1-557 

Cenisite, 

2-084 

1-548 

Sulphur, 

2-116 

1-642 

Blende, 

2-260 

1-654 

Diamond, 

2-439— 2-766 

1*693 

Crocoiisite, 

2-600— 2-974 
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Ordinary  ray.  Extraordinary  ray. 
Calcite  (neg.)                  1  -654  1  '48S 

Aragonite  (neg.)  1*698  1*686 

Quartz  (poa.)  1*648  1*668 

Eqclaae  (poB.)  1*648  1*668 

Topaz  (pbs.)  1  682  1  '640 

Zircon,  tin  ore,  mtile,  apophyllite,  gotliite,  bmcite,  tnnfflten,  and 
ice  are  examples  of  a  positive  axis ;  and  idocrase,  scapo&te,  meio- 
nite,  tonrmaline,  comndum,  emerald,  apatite,  nepheline,  dioptase, 
alnm,  pyromorphite,  arsenate  and  molybdate  oi  lead,  cinnabar, 
anataise,  of  a  negaivoe  axis. 

When  there  are  two  axes  of  double  refraction,  both  rays,  as  * 
shown  by  Fresnel,  are  due  to  extraordina/ry  refraction.  The  two 
axes  are  in  a  vertical  plane  in  right  prisms,  but  not  necessarily  so 
in  oblique  prisms.  The  apparent  angle  between  these  axes  has  been 
determined  for  many  minerals,  and  has  served  to  distingtdsh  species. 
The  following  are  some  examples : 

Gerusite,  6^  16'        Celeetine,  60*' 

Strontianite,  6°  66'        Comptonite,  66^^  6' 

Mica— different  kindfl,  1^  to  20^  60'»        Topaz  (Scotland),  66^ 

60^  to  78®        Gypanm,  60° 

lolite,  62<>60' 

Adnlaria,    .  ^9^ 
Topaz  (AberdeenBhire),        66° 

Aanite,  78° 

Kyanite,  81°  48' 

Epidote,  84°  19' 

Andaluflite,  87°  88' 

Chryaolite,  87°  66' 

Copperas,  90° 

Monometric  solids  which  have  the  three  axes  equal  to  one  an- 
other have  no  doul^le  refraction.  But  all  other  forms  exhibit  this 
property ;  and  if  the  horizontal  diameters  are  equal,  as  in  the 
dimetric  and  hexagonal  systems,  there  is  hntoneaxis:  if  unequal, 
tioo  axes,  as  in  the  trimetric  and  oblique  systems. 

P6Ujm2ation, — ^The  polarization  of  light  is  intimately  connected 
with  double  refraction,  this  polarity  being  exhibited  by  the  extra- 
ordinary ray,  which  is  said  to  be  a  polarized  ray.  "When  such  a 
ray  is  viewed  by  means  of  another  doubly  redacting  crystal  or 
crystalline  plate,  (called  from  this  use  of  it,  an  analyzing  plate), 
the  ray  of  fight  becomes  alternately  visible  and  invisible,-  as  the 
latter  plate  is  revolved.  K  the  polarized  light  be  made  to  pass 
through  a  doubly  refracting  crystal,  then  on  viewing  it  in  the  man- 
ner stated,  rings  of  prismatic  colors  are  developed,  and  on  revolv- 
ing the  analyzing  plate,  the  colored  rings  and  intervening  dark  rings 
gradually  cnange  places.  If  crystalUne  plates  having  one  axis 
of  double  refraction  be  viewed  m  the  direction  of  the  axis,  the 
inngs  are  circles,  and  they  are  crossed  by  a  dark  or  fight  cross. 

22 


Talc, 

7°  24' 

Aragonite, 

18°  19' 

Chrjsoberyl, 

27°  61' 

Anhydrite, 

28°  7' 

Epsomite, 

87°  24' 

Barytea, 
StUbite, 

87°  42' 
41°  42' 

Zinc  Vitriol, 

49°  42' 

Topaz  (Braalian), 

49—60° 
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Fig.  24-9  shows  tiie  position  of  the  colored  rin^  and  crose  in  calc 
Bpflr,  aiid  f,  250  the  same  at  inten-als  of  90°  in  the  revohition  of 
the  plate.    With  a  crystal  having  two  axes  of  double  refraction, 


there  are  two  series  of  elliptical  rings,  as  in  f.  251  and  253,  ihe 
latter  alternating  with  the  former  in  the  revolution  of  the  plate. 

Light  is  polarized  ^so  by  other  means.  If  a  ray  of  Eght  he 
reflected  from  a  plate  of  glass  at  a  certain  angle  it  ie  polarized; 
and  so  eacli  reflecting  substance  has  its  own  angle  for  polarizing 
light.  In  glass  the  angle  between  tlie  ray  and  a  perpendicular  to 
the  glass,  is  56°  45',  or  oetween  the  ray  and  the  glass,  36°  15',  but 
varying  somewhat  for  the  kind  of  glass.  In  fluor  spar  the  latter 
angle  is  M'^  51',  in  quartz  33°  2',  calc  spar  31="  9',  diamond  21°  59*. 
Again,  if  light  be  made  to  pass  through  a  series  of  thin  transparent 
plates  of  glass  or  mineral  substance  it  is  polarized,  the  angle  of 
polarization  diflfering  as  tlie  number  of  plates  is  varied. 

The  angle  of  polarization  or  double  refraction,  varies  widely  in 
the  same  species,  it  varying  with  small  differences  of  composition 
or  the  presence  of  impurities,  and  also  the  condition  of  crystals. 
Senarmont  even  refers  all  the  micas  to  a  single  form,  notwith- 
standing the  ^"ide  difference  in  tlie  angles.  In  common  mica 
(q>eciea  rmtscoviie)  the  angle  is  adcnowledged  to  vary  between 
45°  and  78°.     Phlogopite  ranges  in  the  angle  between  3°  and  20°. 

Flatee  of  transparent  tourmaline,  cut  parallel  to  the  vertical  axis, 
are  conveniently  used  both  for  the  polarizer  and  analyzer ;  and  it 
is  neceesary  only  to  put  the  mineral  between  t^vo  such  tourmaline 
plates  and  look  through,  revolving  one  of  them,  to  see  the  rings 
and  their  changes.  In  mica  they  are  well  shown ;  but  it  is 
often  necessary  to  look  veiy  obliquely  to  dbtinguish  both  of  the 
l>oles  in  the  biaxial  micas,  and  the  plate  of  mica  must  not  be.  too 
tliin.  _  As  tlie  light  from  certain  parts  of  the  sky  in  a  clear  day  is 
polarized,  a  single  tourmaline  is  often  sufficient  to  show  the  nngs 
to  the  observer  looking  towards  the  sky. 

The  angle  between  uie  two  poles  is  easily  measured,  when  the 
crystals  are  not  too  minnte,  or  the  angle  not  too  lai^  A  con- 
venient method,  of  sufBcient  accuracy  Tor  the  mineralogist,  is  to 
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take  a  CTadnated  horizontal  circle,  having  an  arm  moving  over  it, 
attache  at  tho  centre.  The  mica  being  put  between  the  polarizer 
and  analyzer,  place  it  vertically  (by  means  of  eome  contrivance 
for  the  pnrpose)  npon  the  movable  ami,  precisely  at  tlio  centre  of 
the  circle.  Look  through  until  the  middle  of  the  system  of  rings 
is  Been  in  the  direction  of  a  cord  stretched  vertically  across  a  win- 
dow ;  then  move  the  arm  until  the  centre  of  the  other  system  of 
rings  is  seen  in  the  same  direction;  the  angle  over  which  the  arm 
has  passed,  will  be  read  off  on  the  graduated  circle. 

By'a  veiT  simple  arrangement,  ea-^ily  inferred  from  the  above,  a 
common  Wollaaton's  goniometer  may  be  employed.  A  contrivance 
for  this  purpose  has  been  planned  by  Mr.  W.  P.  ISlake,  and  an 
instrnment  of  the  kind  has  been  recently  constructed  which  gives 
veiy  accurate  reetdts,  by  Soleil  of  Paris.  It  is  adapted  with  a 
small  telescope  for  observing  verj-  small  platca.  Other  instruments 
have  been  devised  expressly  for  tliis  purpose,  but  it  is  not  neces- 
sary to  speak  of  them  in  this  place. 

Polarization  has  the  same  relation  to  crjatalline  form  as  double 
re&Bction.  Some  monometric  crj'stals  give  the  rings  of  colors 
due  to  polarization ;  but  the  rings  have  a  symmetrical  arrange- 
ment like  the  faces  of  the  crystals,  and  have  oeen  shown  by  JJiot 
to  be  due  not  to  the  molecular- character  of  the  cirstal,  but  to  its 
cleavage  or  lamellar  stnicture,  the  lamellte  polanzing  as  a  series 
of  thin  plates,  in  the  manner  just  mentioned.  A  pectdiar  polari- 
zing structure  in  apophyllite,  not  according  with  the  general  law 
for  dimetric  crystals,  is  exjdained  by  him  in  this  manner.  Com- 
preesioQ  will  give  a  doubly-refracting  crystal  to  many  monometric 
ci^tals. 

Besides  ordinary  or  plane  polarization,  there  is  also  what  is 
called  circular  polarization.  Quartz  crystals  have  been  described 
aa  sometimes  right-handed  and  sometimes  left-handed  in  their 
modifications.  Tlie  circles  of  colors,  when  plates  of  crystals  cut 
transverse  to  the  axis  are  examined,  have  a  spiral  character,  and 
OD  revolving  the  analyzer,  the  spiral  is  found  to  turn  to  the  right 
in  right-}uuKled  crystals,  and  to  the  left  in  left-handed. 


Phosphorescence,  or  the  emission  of  light  by  minerals,  may  bo 
produced  in  different  ways :  hy /ncti<m,Dy  lieatyOX  by  ea^oswv 
to  light. 

Bij  friction.  Light  is  readily  evolved  from  quartz  or  vhito 
sugar,  by  the  friction  of  one  piece  against  another,  and  merelv  the 
rapid  motion  of  a  feather  will  elicit  it  from  some  K>eGimenB  91  sul- 
phnret  of  zinc.  Friction,  however,  evolves  light  &om  a  few  only 
of  the  mineral  species. 

£y  heat.  Floor  spar  is  highly  phosphoreecent  at  the  temperatorc 
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of  300°  P.  Different  varieties  give  off  light  of  different  colon ; 
the  chlorophane  variety,  an  emerald  green  light;  others  purple, 
bine,  and  reddisli  tints.  Tliis  phosphorescence  may  be  obeervod  in 
a  dark  place,  by  subjecting  the  pulverized  mineral  to  a  heat  below 
redness.  Some  varieties  of  white  Hmestone  or  marble  emit  a  yel- 
low light 

By  the  ap^ication  of  heat,  minerals  lose  their  phosphorescent 
propertiee.  But  on  passins  electricity  through  the  calcined  mine- 
ral, a  more  or  less  vivid  Gght  is  produced  at  the  time  of  the  dis- 
charge, and  subBequenUy  the  specimen  when  heated  will  often 
emit  light  aa  before.  "  The  light  is  usually  of  the  aame  color  n 
previous  to  calcination,  but  occasionally  is  quite  different 

The  light  induced  by  electricity  ia  m  general  less  intense  than 
tliat  of  the  unaltered  mineral,  but  is  much  increased  br  a 
repetition  of  the  electric  discharges,  and  in  some  varieties  of  nam 
it  may  he  nearly  ofquite  restored  to  its  former  hrilliaiicy.  It  has 
also  been  found  that  some  varieties  of  fluor,  and  some  Bpecimens 
of  diamond,  calc  spar,  and  apatite,  which  are  not  natnrally  phoa- 
phorescent,  may  be  rendered  so  by  means  of  electricity.  A  dozen 
discharges  through  a  non-phosphorescing  statuary  mai'ble  in  pow- 
der, caused  it  to  emit  a  yellow  liglit  wlien  subsequently  heated. 
Electricitv  will  also  increase  the  natural  intensity  oi  the  phosphor- 
escent Hgnt. 

Acquired  phosphorescence  is  not,  however,  equally  perman^it 
with  tne  natnral.  On  21  dnye  of  exposure  to  tiie  light,  according 
to  Mr.  Pearsall,  many  specimens  lost  partially,  and  some  entirely, 
this  property ;  in  others,  the  color  of  the  light  was  changed ;  and 
generalr^  to  purple  and  orange  tints.  If  laid  away  in  a  ditrk 
room,  they  retaiiied  this  proi>erty  for  a  much  longer  period  of 
time. 

Mr.  Pearsall  states  that  some  colored  fluors  that  had  been 
rendered  white  by  calcination,  received  a  bluish  or  reddish  tint, 
by  means  of  repeated  electrical  discharges.* 

Ziffht  of  the  sun.  The  only  substance  in  which  an  exposure  to 
the  light  of  the  sun  produces  very  appai-ent  phosphorescence,  is 
the  diamond,  and  some  specimens  ticem  to  be  destitute  of  this 
power.  This  property  is  most  striking  after  exposure  to  the  blue 
rays  of  the  spectrum,  while  in  the  red  rays  it  rapidly  loses  its 
phosphorescence. 

*  Jour.  Rojr.  luBtitation,  i,  77,  2fl7. 
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n.  ELECrrRICITY— MAGNETISM. 

The  electrid  and  magnetic  characters  of  crystak  bear  but 
slightly  npon  the  Science  of  Mineralogy,  although  of  high  ^j^terest  * 
to  the  student  of  physics. 

Frictional  Eiectricity. — ^The  development  of  electricity  Jyy 
friction^  is  a  familiar  fact.  There  is  no  line  of  distinction  among 
minerals,  dividing  them  into  positively  electric  and  negatively 
electric ;  for  both^kinds  of  electricity  may  be  presented  by  differ- , 
ent  varieties  of  the  same  species,  and  by  the  same  variety  in  dif- 
ferent states.  The  gems  are  positively  electric  onlv  when  polished ; 
the  diamond  alone  among  them  exhibits  positive  electricity, 
whether  polished  or  not.  The  time  of  retaming  electric  excite- 
ment is  widely  different  in  different  species,  and  topaz  is  remark- 
able for  continuing  excited  many  hours. 

Pyro-dectrieity, — On  heating  crystals  of  some  minerals,  they 
become  electric  with  opposite  polarity  in  opposite  parts.  This 
property  is  called  pyrtheleet/ncity.  Tourmaline,  calamine,  and 
Doracite,  are  among  tne  species  thus  affected.  They  are  peculiar 
in  having  the  opposite  parts  dissimilariy  modified,  and  m  these 
opposite  parts  are  the  opposite  poles.  Tne  polarity  continues  as 
long  as  the  temperature  is  increasing,  and  becomes  reversed  when 
it  commences  to  decline;  and  when  the  heat  is  stationary  it  disap- 
pears. This  subject  has  been  investigated  by  the  Aboi  Haiiy, 
Canton,  Becquerel,  Brewster,  Emian,  Kohler,  Hankel,  Eiess,  and 
Boee. 

Bose  and  Eiess*  name  one  of  the  poles  the  amalogue  electric  pde^ 
and  the  other  the  amMh^iis  electric  pole.  The  former  becomes 
poidtive  while  the  crystal  is  heating  and  negative  while  cooling ; 
and  the  latter  the  reverse,  being  negative  while  heating  and  posi- 
tive while  cooling.  Becquerel  says  of  the  tourmaline :  f  "  At  30°  0., 
electrical  polarity  was  sensible ;  it  continued  unchanged  to  150°, 
as  long  as  the  temperature  continued  to  rise ;  if  stationary  an  in- 
stant, the  polarity  disappeared,  but  shortly  manifested  itself  re- 
versed, when  the  temperature  commenced  to  decline.  K  but  one 
end  of  the  crystal  was  heated,  the  crystal  was  unpolarized,  and 
when  two  sides  were  unequally  heated,  each  acquired  an  electrical 
state  independent  of  the  other  "  In  tourmaline,  the  extremities  of 
the  prism  are  dissimilarly  modified,  and  that  end  which  presents 
^ ■< 

*  Uber  die  Pyro-electricitgt  dcr  Mineralien,  yon  P.  Rieas  nnd  G.  Rose,  Akad. 
WiBflench.  zu  Berlin.  1848. — ^AIbo,  Ueber  den  Znsammenhan^  swischen  der  Form 
nnd  der  electrischen  Polarit&t  der  Krystalle,  von  G.  Rose ;  Ibid,  for  1836. 

t  Ann.  deCheuL,  xxxvii,  1,  1828. — Brewster's  Edinb.  Jour,  z,  50,  1829. 
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the  greatest  ntiiuber  of  planes  is  the  antilogue  pole ;  or  if  the 
numher  of  planes  is  tho  same,  the  secontlarj-  rlibmbohedrons  of  the 
antilogue  polo  have  (one  or  more  of  them)  longer  vertical  axes 
than  tiiuse  of  the  analogue  pole.  In  f.  450,  nnder  tourmaline,  the 
upper  extremity  is  the  antilogne  pole,  (po»itf've  under  increasing 
heat),  aad  the  otlier  is  tlie  analogue  pole.  Tlie  pjTamid  of  the 
analogue  end  is  more  flattened  by  its  locets  than  that  of  the  anti- 
logue eod. 


Tlio  figures  here  given  rcpiescnt  tho  extrcmitiea  of  a  crystal 
from  Gouvenieur,  NT  Y,,  as  drawn  hy  Hose.  On  the  antilogne 
end  we  find  tlie  rhombohedral  faces,  4^,  or',  while  on  the  otber 
the  longest  rhomhobcdron  is  Sr*,  thus  conforming  to  the  statement 
just  maue. 

Pyro-olectric  polari^  has  been  observed  in  the  following  aub- 
Btances ;  tho  names  of  those  who  first  ohserved  it,  are  annexed. 

Tounnaline,  Lemery.  Prehnite,  Havy. 

Topaz,  Canton,  Electric  Calamine,  Hauy. 

Axinite,  Brard.  Sphene,  Ilaiitf. 

Boracite,  Haiiy.  Khodizite,  Mose. 

Scolecite,  Hiiiiy.  Heavy  Spar,  Breieater. 

Rock  CryBfal,  Brewster. 

Riess  and  Rose  have  confinned  tho  observations  with  regard  to 
the  above  mineral  species.  Brewster  has  added  Caleite,  yellow 
Bei"}/!,  Cdesthie,  Ccnmte,  red  and  Mtie  Fhior  Wa?',  D-iamond^ 
Orjiiment,  Anal<nme,  Amethyst,  Idoorme,  McUite  f.  Sulphur,, 
Garttety  and  loHte.  But  the  more  recent  investigations  of  RieHB 
and  Tlrwe  have  failed  to  detect  this  property  in  any  but  the  specdea 
first  enumerated. 

Pyro-electricity  is  of  two  kinds  :* — either  terminaUy  polar,  op 
centrally  polar.  In  the  former,  the  extremities  are  opposite  poles. 
In  the  latter,  t^'o  sides  of  a  prism  are  of  tlie  same  name,  and  the 
opposite  polo  to  each  is  intermediate  between  the  two. 


*  RitM  ud  Roto. 
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The  examples  of  the  first  kind  are  Tonrmaline,  Calamine,  and 
Scolecite,  uniaxial;  Axinite,  hiaxinl;  Boracite  and  Ehodizite, 
vnthfour  axes. 

Calamine^  like  tourmaline,  has  the  sharper  extremity  the  anii- 
loffue  end,  and  the  more  flattened  the  analogue.  Compound 
crystals  from  Altenberg  have  both  ends  analomie,  and  the  middle, 
between  the  twins,  antilogne  electric.  As  m  tourmaline,  the 
pyro-electric  axis  corresponds  with  the  vertical  axis  of  the  prism. 

Boracite,  which  crystallizes  in  cubes  with  the  opposite  solid 
angles  diflTerently  modified,  has  four  pyro-electric  axes,  correspond- 
ing to  tlie  four  octahedraJ  axes.  In  i,  53  of  this  species,  the  plane 
1  IS  the  antilogue  pole,  and  the  unmodified  angle  the  analo^e 
pole ;  and,  generally,  the  antilogue  pole  is  most  largely  modihed 
by  secondaiT  planes,  or  has  larger  facets.  RJiodizite  resembles 
boracite  in  its  pyro-electricity. 

Tlie  species  m  which  pyro-electricity  of  the 
second  kmd  has  been  observed,  are  prehnite  and 
topaz.  If  f.  256  represent  a  tabular  crystal  of 
prehnite,  the  poles  will  be  situated  as  marked, 
the  analogue  oeing  central,  and  the  antilogue 
at  either  extremity  of  tlie  shorter  diagonal  of 
the  rhombic  prism.  Topaz  has  in  a  similar 
manner  a  central  analogue  pole  and  an  anti- 
logue at  either  extremity  of  the  shorter  diagonal. 
In  some  instances  there  is  a  separate  set  of 
similar  poles  near  one  or  the  other  angle,  as  in  the  following  figure ; 
this  has  arisen  probably  from  the  com- 
pound nature  of  tlie  crystal. 

The  particular  character  of  the  axes  in 
Sphene,  Barytes,  and  rock  crystal  has 
not  been  made  out.  Two  specimens  of 
Barjrtes  were  heated  to  180^  E,  and 
positive  electricity  was  observed,  but  not 
negative,  and  it  was  hence  inferred  that  the 
pyro-electricity  was  centrally  polar,  as  in  topaz.  Quartz  was  found 
to  be  pyro-electric  in  a  single  small  crj'stal  six  lines  long  and  two 
thick,  after  failing  in  six  others,  five  of  which  were  an  inch  in 
length  and  one  hdf  an  inch  thick.  Great  caution  is  required  in 
the  trial  witli  this  mineral,  as  the  crystals  are  so  readily  rendered 
electric  by  friction. 

Magnetiein. — Substances  have  been  divided  into  magnetic  and 
di4inuianetio.  The  magnetic  take  a  longitudinal  position  between 
the  poles  of  a  strong  magnet,  the  diamagnetic  a  transverse  position. 
In  the  former  division  are  iron^  nickel^  cobalt^  ma/nganese^  ceritmiy 
oamium ;  among  the  latter,  bismuth^  anmrwny^  tin^  mercury .^ 
gold,  arsenic,  sine,  lead. 

Magnetism  is  most  strongly  exhibited  by  iron  and  its  compounds. 


Ant. 


Ant. 
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and  specimens. of  magnetic  iron  often  have  polarity.  Bmenite 
and  specular  iron  ore  are  also  at  times  niagnetipolar.  The  oi^ 
diiuiry  mode  of  testiiig  wlicther  a  mineral  is  magnetic  or  not,  is 
to  bring  it  near  a  pole  of  a  delicately  suspended  magnetic  needle, 
and  observe  whether  it  causes  it  to  vibrate ;  and  another  mode  is  to 
apply  (i  strong  magnet  to  the  mineral  in  powder.  These  are  auf- 
iieiont  for  the  mineralogist,  without  all  tne  delicacy  required  for 
the  puri)0scs  of  ph^'sical  science.  Dclossse  has  experimented  ex- 
tensively upon  tiie  maguctic  force  of  minerals,  and  tim  determined  . 
tlic  relative  amnimt  for  numerous  s^tecies.  Calling  this  force  fw  - 
Styrian  steel  100-000,  the  following  are  some  of  his  results : — 

Knlivti  platinani,  S'lTS— 3-017 

Msfcnotic  iron  ore,  18-00— fl6-oo 

FranklHiilQ  from  the  United  Status,  l-OSS 

Cbroitiic  iron,  OlSe—O-OflS 

Spine!,  (pIconuBtc),  from  Monroni,  Tyrol,  O'OTfl 
Titiiiiio  iron,  (riioroliohedrnl),  ofUn  maffntlipolar,        B'7e4 

flpeviiUr  iron — Bometimca  inagntlipolar,  0'14  —  S-36 

Op»pliite,  0-01  s— 0-040 

Sputhic  iron— (BphoroBidcritc,  tlio  highest],  0-092—0-887 

Iron  pyrites,  0-03B — 0-057 

Viviniiit-R,  0-027—0-075 

(!olumliitD  of  BodenmaiB  and  lladdAtn,  O'lSl 

I'jToi-hiora,  0-010 
Qniirtx. — It  i«  diftniagnetiv,  hut  many  Tnrietiee  are 

loiiirnutie.     For  rhrysiipriur  vm  Jounil  0-004 
FeMs]mr — not  nupnutio,  or  fi;t.-1ily  no. 

Labruilurite  of  bq  oiitiqiie  green  pophrr;,  0-077 

llorublendu,  "  O-OIS— 0-0B7 

Ci'nnt'ilh^-nifi^netie  action. — The  magnetic  polarity  tiins  &r 
alluded  to,  belonfip  tn  the  mass,  mid  has  no  relation  to  crystalline 
tonu.  There  is  also  a  kind  of  polai-ity  directly  related  to  the  crys- 
talline or  optical  axes  of  minerals,  as  has  been  recently  developed 
by  Faraday  and  I'liicker.  Pliickoi-  observes  that  a  crystal  of  kya- 
mto,  auspoiult'd  luirizontaily,  points  very  well  to  the  iiortli,  hy  th« 
mixijiut'i;  iMiwrr  nf  the  earth  oiify,  ana  is  a  true  compass  needle, 
from  whicli  even  the  declination  may  be  obtained  ;  and  the  line 
of  direction  is  tlie  line  of  tlie  optical  a-ies.  Other  cryatab,  which 
are  cilled  ni'ijath'c,  take  a  transverse  or  e<:piatorial  position.  The 
latter  are  diainaguefic  crystals,  accitrding  to  Knoblrfueh.  A  bare 
allusiou  to  the  subject  is  all  that  is  proper  in  tliis  place. 


Tliero  are  two  sets  of  iilieTiomcna  observed  with  crystals  under 
the  action  of  heat,  in  addition  to  phosphorescence  and  pyroelectric 
qualities. 

in.)  (/rj-ptals  expand  uneqnallv  in  the  direction  of  unequal  axes, 
and  alike  in  the  direction  of  like  axes.  Tlie  mouoniotric  solids 
cliange  equally  in  all  directions;  hut  those  of  other  systems  have 
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direcboiiB  of  least  and  greatest  dilatation ;  and  these  correspond 
with  axial  linee  in  the  crystals.  Any  dimetric  or  hexagonal  crystal 
dilates  alike  in  corresponding  parts  about  the  vertical  axis;  for  the 
lateral  axes  of  the  crystal  are  equal.  Bnt  the  trimetric  and  clino- 
metric  foims  have  three  unequal  axes,  and  dilate  uneoually  along 
these  axes.  Orystals  are  not  only  enlarged ;  their  interracial  angles 
are  also  varied.  This  change  in  the  angles  takes  place  in  all  crys- 
talline forms,  excepting  those  of  the  monometric  system.  Mitscher- 
lich  found  tnat  in  calc  spar  there  was  a  diminution  of  8'  37"  in 
the  angle  of  the  rhombonedron,  on  passing  from  32^  to  212^  F., 
the  form  thus  approaching  that  of  a  cube,  as  the  temperature  in- 
creased. Dcdomite,  in  the  same  ran^e  of  temperature,  diminishes 
4'  46" ;  and  in  aragonite,  between  63°  and  212^  P.,  the  angle  of 
the  prism  diminishes  2'  46",  and  1! :  It  increases  S'  30" ;  Nitratine 
is  increased  about  27' ;  in  gypsum  I:  it  is  increased  5'  24",  /:  1, 
4f  12",  and  It :  n  is  dimini£ed  7'  24^'.  In  some  rhombohedrons, 
as  of  calc  spar,  the  vertical  axis  is  lengthened,  (and  the  lateral 
shortened),  while  in  others,  like  quartz,  the  reverse  is  true.  The 
variation  is  such  either  way  that  the  double  refraction  is  dimin- 
ished with  the  increase  of  neat ;  for  calc  spar  possesses  negative 
double  refraction,  and  quartz,  positive.  Accordmg  to  Fresnel,  die 
same  is  true  of  eypsum.  The  dilatation  for  calc  spar,  according  to 
experiment,  is  0*001961.  In  nitre,  an  increase  of  temperature  of 
180°  changes  the  angle  It :  It,  44^,  but  scarcely  at  all  the  angle  /:  /. 

Dr.  Kopp  has  shown  that  in  the  carbonates  of  lime,  ma^esia, 
iron,  manganese,  and  zinc,  which  are  nearly  the  same  in  their  crys- 
tals, the  vertical  axis  (axis  a)  is  shorter  the  greater  the  atomic  vol- 
ume. And  since  heat  diminishes  the  densi^,  and  therefore  neces- 
sarily increases  tiie  volume,  the  axis  a  should  be  lengthened  by  an 
injarease  of  temperature,  as  is  actually  the  case.  He  has  deter- 
mined by  calculation,  that  the  change  of  angle  for  180^  F.  (from 
32°  to  212°)  should  be  7'  37",  which  is  but  57''  less  than  Mitscher- 
lich's  observations — a  near  coincidence,  when  we  consider  the 
difficulties  of  measuring  exactly  the  dilatation  and  change  of 
angles. 

^.)  Crystals  conduct  heat  according  to  a  similar  law  to  that  of 
their  expansion.  This  subject  has  lately  been  investigated  by 
Senarmont  This  author  states  that,  from  a  point  in  a  tesseral  or 
monometric  crystal,  heat  is  conducted  equally  in  all  directions,  so 
that  the  isothermal  surfaces  are  spherical  surfaces,  concentric 
about  the  point  In  crystals  of  the  dimetric  and  hexagonal  sys- 
tems, (whose  molecules  are  ellipsoids  of  revolutionX  the  isothermal 
surfiu^es  are  the  surfaces  of  concentric  ellipsoids  oi  revolution.  In 
the  other  systems,  (in  which  tJie  molecules  are  ellipsoids  not  of 
revolution)^  the  isothermal  surfaces  are  surfaces  of  concentric  ellip- 
soids not  of  revolution. 

The  correspondence  with  the  phenomena  of  light  is  striking. 

23 
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Yet  there  are  some  points  of  difference.  Quartz  and  calc  spar 
differ,  in  the  fonner  being  optically  attractive,  and  the  latter  optic- 
ally repulsive.  Yet  both  have  a  prolate  thermic  ellipsoid.  Oblate 
tiiermic  ellipsoids  have,  however,  oeen  found  in  idocrase,  specular 
iron,  and  corundum ;  and  the  most  prolate  occur  in  attractive  crys^ 
tals.  The  heat  rays  appear  thence  to  correspond  to  light  raya 
which  lie  beyond  tne  extreme  red.  In  calc  spar,  the  proportion  of 
the  axes  of  tne  ellipsoid  is  1*12  ;  in  quartz,  1*312 ;  in  beryl,  I'll; 
in  idocrase,  1-13  ;  m  rutile,  1*27.  In  aragonite,  tiie  proportion  of 
the  horizontal  axes  is  1*22 ;  in  boumomte,  for  a  perpendicular 
ellipse,  parallel  with  the  longer  diagonal,  1*31,  and  parallel  with 
the  shorter  diagonal,  1*29.  In  feldspar,  augite,  and  gypsum^  for  the 
three  principal  elliptical  sections, — 1,  vertical  to  the  axis  of  sym- 
metry, (a  thermal  axis),  and  2  and  3,  parallel  to  the  axis  t>f  sym- 
metry and  one  of  the  other  two  thermal  axes : 

Gypram. 

2-24 
1-60 

Senarmont's  experiments  were  made  by  cutting  thin  slices  of 
crystals  in  different  directions,  covering  them  with  a  thin  coat  of 
wax,  and  heating  them  at  a  point,  by  placing  them  on  the  fine 
point  of  a  heatea  silver  wire,  (or  some  other  means).  The  melting 
of  the  wax  took  place  in  circular  or  elliptical  areas,  according  to 
the  material,  with  great  precision  and  uniformity  for  the  same 
plate. 

A  correspondence  to  the  phenomena  of  light  and  heat  in  the  un- 
equal elasticity  of  crystals  along  unequal  axes,  was  first  observed 
by  Savart.* 

M.  Wiedemann,!  moreover,  has  investigated  the  figures  pro- 
duced on  different  faces  of  crystals,  by  electricity  acting  on  a  light 
powder,  or  some  kinds  of  oil ;  and  he  finds  the  same  general  cor- 
respondence between  circular  and  elliptical  areas  and  the  axes, 
was  distinguished  for  heat  by  Senarmont. 


*  Recherches  sur  I'^lasticit^  du  cristal  de  roche,  etc.,  Ann.  Ch.  Phys.  [1],  xl,  llSi. 
t  Poggendorff*8  Annalen,  Ixzvi,  1849. 


Feldspar. 

Augite. 

1 

1-28 

1-24 

2 

1-02 

1.28 

8 

1-27 
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IT.  SPEOIFIO  GRAVITY. 


The  qtecifie  gravity  of  a  mineral  ia  its  weight  compared  with 
that  of  another  BUbstance  of  equal  volome,  whoae  gravity  is  taken 
at  Tinity.  If  a  cahic  inch  of  any  mineral  weighB  twice  as  mnch 
as  a  caoic  inch  of  water,  (water  being  the  unit),  its  specific  gray- 
ity  is  2,  if  three  times  as  much,  its  specific  gravity  is  3,  &c.  In 
the  case  of  solids  or  liquids,  this  comparisoa  is  usually  made  with 
water;  but  for  gases,  atmospheric  air  is  assumed  as  the  unit. 

It  results  from  the  nature  of  a  fluid,  that  the  weight  lost  hy  a 
solid  immersed  in  water,  is  equal  to  the  weight  of  an  equal  volume 
of  water.  The  determination  of  specific  gravity  is,  therefore,  a 
very  simple  procefis.  We  ascertain  the  weight  out  of  water,  by 
weighing  it  in  the  usual  manner ;  we  Uien  determine  the  weight 
in  water;  and  the  loss  by  immersion,  or  the  difference  of  the  two 
weights,  is  the  weight  of  an  equal  volume  of  water:  tliat  is,  if  a 
mineral  weighs  120  grains  out  of  water,  but  90  on  emetBion,  it  has 
lost  30  grains,  which  is  the  weight  of  a  volume  of  water  equal  to 
that  of  the  mineral.  The  mineral,*  consequently,  weighs  m  this 
instance  4  times  as  much  as  the  water ;  for  4x30  grains  equals  120 
grains,  which  is  the  weight  of  the  mineral.  The  rule  for  the  pro- 
cess isj  therefore, — Divide  the  weight  out  ofieater  ly  the  difference 
of  weighia  ehta/ined  out  <md  in  water. 

The  water  employed  for  tliie  purpose  should  be  distilled,  to  free 
it  from  all  foreign  substjmcos.  Since  the  density  of  water  varies 
with  its  temperature,  a  particular  temperature  has  been  selected 
for  these  experiments,  in  order  to  obtain  uniform  results :  60°  F. 
is  the  most  convenient,  and  has  been  generally  adopted.  But  the 
temijerature  of  the  maximum  density  of  water,  39'5°  F.,  has  been 
recommended  as  preferable. 

If  a  pair  of  scales  is  used  for  obtaining  the  weight,  tliey  should 
be  exceedingly  delicate,  when  perfect  accuracy  is  required.  For 
original  investigations  they  should  turn  with  the  1000m  of  a  grain. 
The  weights  must  be  selected  with  care,  and  should  vary  from  the 
twentieth  of  a  grain  to  120  grains.  To  weigh  the  mineral  im- 
mersed in  water,  it  may  be  attached  to  the  sciuea  by  a  single  fibre 
of  raw  silk  or  a  fine  hair,  and  thus  let  down  into  a  jar  of  water, 
care  being  taken  that  the  scales  be  kept  perfectly  dry.  The  attach- 
ment of  the  fibre  of  silk  to  the  scales  may  be  made  by  means  of  a 
small  hook  attached  to  the  lower  part  of  one  scale.  Forthe  ordin- 
ary investigations  of  the  mineralogist,  in  the  determination  of 
species,  it  will  he  found  most  convenient,  if  the  scales  are  not  pro- 
vided with  this  hook,  to  make  8  small  hole  through  tlie  centre  of 
one  scale,  and  through  it  attach  a  horse  hair  permanently  to  the 
scale.  By  tying  a  dipping  knot  in  the  horse  hair,  the  minerals 
under  investigation  may  be  attached  and  detached  willioat  diffl- 
calty,  owing  to  the  elasticity  of  the  hair. 
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To  ioBTire  sccnracj,  those  epecimena  Bhould  be  selected  which 
sre  perfectly  free  from  foreign  Bubstances,  and  contain  no  vacuitUt^ 
even  ander  a  magnifying  glass.  If  vacuities  exist,  they  may 
uBually  be  removed  by  coarsely  ptiJ/oeriaing  the  mineraL  An  inir 
p(d^<u>le  powder  is  apt  to  swim  on  the  surface,  although  heavier 
than  water. 

A  better  and  more  simple  process  than  the  above,  and  one  avsil- 
ahle  for  porous  as  well  as  compact  minerals,  is  performed  with  a 
light  glass  bottle,  capable  of  holding  exactly  a  thoosand  grains  (or 
any  known  weight)  of  distilled  water.  Fonr  ont  a  few  drops  of 
water  from  the  botue  after  filling  it  and  then  weight  it  Then  add 
the  powdered  mineral  till  the  water  is  again  to  the  brim,  and  re- 
weigh  it.  The  difference  in  the  two  weights,  divided  by  the  loBB 
of  the  water  poured  out,  is  the  specific  gravity  sought.  The  weight 
of  the  glass  bottle  itself  is  here  suppled  to  be  balanced  by  an 
equivalent  weight  in  the  other  scale. 

Kose  has  recently  observed  that  fine  pulverization  of  a  mineral, 
and  even  of  a  metal,  gives  imiformly  a  higher  specific  gravity  than 
is  obtained  &om  the  solid  mass,  and  ne  considers  the  result  therefore 
aa  involving  a  slight  error.       • 

The  mineralogist  is  so  seldom  required  to  take  the  specific  gravi^ 
of  liquids  or  gases,  that  an  explanation  of  the  different  methods 
employed  is  unnecessary. 


V.  OHARAOTEES  DEPENDING  ON  COHESION. 

These  characters  are  of  three  kinds : — 1.  Hardness;  2.  Tenacity; 
3.  Fracture. 

I.    HARDMESS. 

A  harder  body  is  distinguished  from  a  softer,  either  by  attempt- 
ing to  scratch  the  one  with  the  other,  or  by  trying  each  with  a  ma 
Each  of  these  methods  is  osed  by  the  mineralogist  in  determining 
the  hardness  of  the  species,  though  the  latter  is  in  most  cases  to  be 
preferred.  Both  methods  shoula  be  employed  when  practicable. 
Certain  varieties  of  some  minerals  give  a  low  hardness  und^r  tha 
^filcy  owing  either  to  impurities  or  imperfect  aggregation  of  the 
particles,  whilst  they  scratch  a  harder  species,— -showing  that  tbd 
particles  are  hard,  although  loosely  aggregated.  Chiastohte,  spinel, 
and  sapphire  are  common  examples  of  this  fact.  When  the  mine- 
ral is  too  hard  to  be  impressed  by  a  file,  the  peculiarity  of  the 
gradng  sound  will  suffice  to  the  practised  ear. 

To  give  a  definite  charactor  to  the  results  obtained  with  respect 
to  the  hardness  of  minerals,  the  distingui^ed  German  mineralogist 
TAnta  introduced  a  scale  of  hardness.  Mohs's  scale  consists  of  ten 
minerals,  which  gradually  increase  in  hardness  from  1  to  10.     Thw 
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uitervals  between  2  and  3,  and  5  and  6,  are  larger  than  -the 
others.    Breithanpt  has  therefore  mtroduced  another  degree  of 
Ihnninews  between  each  of  the  above^  and  thus  his  scale  consists  of 
twdve  minerals. 

Holis's  scale  is  as  follows : 

1.  Talc;  common  laminated  li^ht  green  variety. 

2.  Omsum;  a  crystallized  variety. 

3.  CSlcite;  transparent  variety. 

4.  FhkOT  Spwr;  crystalline  variety. 

5.  Apadte:  transparent  variety. 
6'5.  ScapciUe;  crystalline  variety. 

6.  FetMpar  (orthoclase) ;  white  cleavable  variety. 

7.  Quartz;  transparent. 

8.  T<^i  transparent 


9.  SofpphiTe;  cleavable  varieties. 
LO.  Dvamona. 


10. 

If  the  file  abrades  the  mineral  under  trial  with  the  same  ease  as 
JS[o.  4,  and  produces  an  equal  deptli  of  abrasion  with  the  same  force, 
its  hu^ess  is  said  to  be  4.  If  with  more  facilitjr  than  4,  but  less 
'than  5y  the  hardness  may  be  4^  or  4^,  written  m  decimals  4*25, 
Ar6.  Several  successive  trials  should  be  made  to  obtain  certain 
Teenlts. 

The  use  of  the  file  is  acquired  witli  very  little  experience ;  usu- 

jdly  a  single  trial  is  sufficient.    Care  must  be  taken  to  apply  the 

:£le  to  edges  of  equal  obtuseness.    That  part,*  also,  of  the  specimen 

should  be  selected  which  has  not  been  altered  by  exposure,  and 

lias  the  highest  degree  of  transparency  and  compactness  of  struc- 

'tore.    The  pressure  for  determination  should  be  rather  heavy,  and 

ihe  file  should  be  passed  three  or  four  times  over  the  specimen. 

Bock  salt  is  usually  given  in  the  scale  of  hardness  for  No.  2; 
l)Tit  crystals  are  nearer  3. 

ICany  specimens  present  different  degrees  of  hardness  on  dis- 
similar fiEices;  as  an  example  of  which,  we  mention  kyanite  and 
Qiica.  This  is  confined  to  tne  inequilateral  primary  forms,  and  like 
tie  similar  difference  of  color,  lustre,  &c.,  finds  a  ready  explana- 
tion in  the  theory  of  their  formation ;  v/nlike  faces  are  tne  result  of 
^  Oidion  of  uruAke  axes. 

,  This  difference  in  faces  parallel  to  unlike  axes  may  be  perceived 
in  nearly  all  cases,  when  the  methods  of  trial  are  exceedingly  deli- 
cate. Huygens  lon^  since  observed  that  the  cleavage  lace  of  a 
^ystal  of  calc  spar  oiffered  in  hardness  from  the  other  faces ;  and 
^en  in  a  monometric  crystal  it  has  been  found  that  the  faces  of 
^  cube  and  octahedron  are  not  exactly  alike  in  this  respect^ 

*  Thii  subject  has  been  examined  by  Frankenheim,  (De  crystallonim  coharaione, 
1^,  and  Baimigartner*8  Zeitachrift  fur  PhyBik,  ix,  94  andg  194),  Seebeck  (Hart- 
>iBn*i  Jahrbflcher  der  Min.  u.  GeoL  L  128)  and  Franz,  (Pogg.  Ann.  Izzz,  1850,  87). 
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n.  TENAOITT. 

Solid  minerals  may  be  either  brittle,  sectile,  malleable,  flexible, 
or  elastic.    Fluids  are  either  gaseous  or  liquid. 

1.  Brittle  ;  when  parts  of  a  mineral  separate  in  powder  or  grains 
on  attempting  to  cut  it ;  kerolite,  calc  spar. 

2.  SectUe  ;  when  pieces  may  be  cut  off  with  a  knife  without 
fallingto  powder,  but  still  the  mineral  pulverizes  under  a  ham- 
mer. This  character  is  intermediate  between  brittle  and  malleable; 
gypsum. 

3.  Malleable;  when  slices  may  be  cut  off,  and  these  slices  flatten 
out  under  a  hammer ;  native  gold,  native  silver. 

4.  Flexible;  when  the  mineral  will  bend,  and  remain  bent  after 
the  bending  force  is  removed ;  talc. 

5.  Ekuttic  ;  when  after  being  bent,  it  will  spring  back  to  its  origf- 
inal  position ;  mica. 

A  li(iuid  is  said  to  be  viscmis^  when,  on  pouring  it,  the  dropa 
lenjgthen  and  appear  ropy ;  petroleum. 

Ijie  unequal  elasticity  of  unlike  faces  of  crystals  has  been  shown 
by  Savart  m  his  Acoustic  investigations,  and  he  thus  distinguishea 
the  rhombohedral  from  the  other  faces  in  the  pyramid  of  quarts 
crystal. 

m.   FRACTURE. 

Tlie  natural  fracture  of  crystalline  minerals  has  already  been 
noticed  under  cleo/vaae.  Tlie  iracture  of  amorphous  minerals  variea 
in  the  form  and  kind  of  surface  produced. 

1.  ConcJwidal;  when  a  mineral  breaks  with  curved  concavitieSi 
more  or  less  deep.  It  is  so  called  from  the  resemblance  of  the  con- 
cavity to  tlie  valve  of  a  shell,  from  concha,  a  shell ;  flint. 

2.  Even  ;  when  the  surface  of  fracture  is  rough,  with  numerous 
small  elevations  and  depressions. 

4.  IlacMy ;  when  the  elevations  are  sharp  or  jagged;  broken 
iron. 


VI.  TASTE. 

Taste  belong  only  to  soluble  minerals.    The  different  kinds  of 
taste  adopted  K)r  re^rence  are  as  follows : 

1.  Astringent ;  the  taste  of  vitriol. 

2.  Sweetish  astringent ;  taste  of  alum. 

3.  Saline:  taste  of  common  salt. 

4.  Alkaline;  taste  of  soda. 

5.  Cooling ;  taste  of  saltpeter. 

6.  Bitter ;  taste  of  epsom  salts. 

7.  Sawr;  taste  of  sulphuric  acid. 
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VIL   ODOR 

Excepting  a  few  gaseous  and  soluble  species,  minerals  in  the 
diT  unchanged  state  do  not  give  off  odor.  JBy  jfriction,  moistening 
with  the  breath,  and  the  eumination  of  some  volatile  ingredient 
by  heat  or  acids,  odors  are  sometimes  obtained  which  are  thus 
designated : 

1.  AlUcbceaus}  the  odor  of  garlic.  Friction  of  arsenical  iron 
elicits  lliis  odor ;  it  may  also  be  obtained  from  any  of  the  arsenical 
ores  or  salts,  by  means  of  heat. 

2.  Horseradish  odor}  the  odor  of  decaying  horseradish.  This 
odor  is  strongly  perceived  when  the  ores  of  selenium  are  heated. 

3.  Svlphwreovs;  friction  will  elicit  this  odor  from  jpylites  and 
heat  from  many  sulphurets. 

BUummousj  the  odor  of  bitumen. 

5.  Fetid;  the  odor  of  sulphuretted  hydrogen  or  rotten  eggs.  It 
is  elicited  by  friction  from  some  varieties  of  quartz  and  limestone. 

6.  Argillaceous;  the  odor  of  moistened  clay.  It  is  obtained 
from  serpentine  and  some  allied  minerals,  after  moistening  them 
with  the  breath ;  others,  as  pyrargillite,  afford  it  when  heated. 


PART  III. 

CHEMICAL  MINERALOGY. 


L    COMPOSITION   OF   MDJERALS. 
1.  Oeneral  Remarks  on  the  Oonstitidion  of  Mvnerals. 

The  mineral  species  are  either  the  uncombined  elements  in  a 
native  state,  or  compounds  of  the  elements  with  one  another.  The 
number  of  elements,  as  at  present  recognized,  is  sixty,  forty-seven 
of  which  are  metals. 

The  following  table  contains  the  names  of  the  elements,  with  the 
abbreviations  by  which  they  are  represented,  and  their  atomic 
weights.  In  the  catalogue  nere  given,  the  more  common  com- 
pounds of  the  elements  with  oxygen  and  sulphur  are  also  included, 
together  with  their  atomic  weights;  and  following  these,  the  per- 
omtage  proportion  of  oxygen  and  sulphur  in  eadu  The  dots  mdi- 
cate  atoms  of  oxygen ;  ana  the  dashed  letter,  a  double  atom  of  the 
substance  so  expressed ;  thus  9e  means  2  of  Iron  to  3  of  Oxygen. 
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TABLE  OF  ATQMIO  WEiaBTB. 


Aluminium,  A1, 
Alumina,  Si, 
221 
821 
4S1 
621 
6Sl 


171-26 

642-6  (0,  46-7) 
1286-0 
1927-6 
2670-0 
8212-6 
8866-0 


ANTTMOinr  (Stibium),  Sb,  1612*6 
SoL  AntinL.^b  S",       22126  (S,  2712) 

AHOSfTUM  (Ag),  see  Silver. 

Aksknio,  As,  987 '6 

Arsenic  Acid,  As,         1487-6  (0, 84*8) 
Sulphnret  of  A.,  As  S",  1687  6   (S,  89-0) 

AuBUM  (Au),  see  Gold, 

Bartum,  Ba,  866-26 

Baryta,  Ba,  966-26 (0, 1046) 

2  fia  1912-6 

8  fia  2868-76 

4  fia  8826-0 

Bertllium  (Be),  see  Olueinum, 

Bismuth,  Bi,  2600 

Oxjd  of  Bismuth,  fii,  2900     (010*86) 


BOBON,  B, 

Boracic  Add,  fi, 
Bbomixx,  Br, 
Cadmium,  Cd, 
Calcium,  Ca, 
Lime,  Ca 
2 
8 
4 
Carbon,  C, 

Carbonic  Acid,  0, 
Cerium,  Ce, 
Protoxyd  of  C,  Oe, 
Peroxyd  of  C,  <Se, 


186-2 

486*2(0,68*78) 
1000 

696*8 

260 

860-0(0,28-67) 

700-0 

1060-0 

1400-0 

76 

276 

687-6 

687*6(0,14-66) 
1476    (0,20-84) 

448*8 


ClITX>RINE,  CI, 

Hydrochlor.  Acid,  HCl,  466*8 
Chromium,  Cr,  888*76 

Oxyd  of  Chrome,  Sr,   967*6   (0,81-01) 

Chromic  Acid,  Or,        688*76  (0, 47  *34) 
Cobalt,  Co,  868*66 

Oxyd  of  Cobalt,  Co,    468. 66  (0, 21  *84) 
CoLUMBiUM(Tanta]um)Ta,2800  -0 

Columbic  Acid,  Ta,      2600*0  (0, 1 1  *64) 


Copper  (Cm>mm),  Cu,  896*26 

Ozyd  of  Copper,^,  892*6  (0,11*20) 

Oxyd  of  Copper,  Cn,  496-26  (0, 2015) 

DiDTMIUM,  D,  600 

Erbium,  Eb. 
Ferrum  (Fe)  see  Iron, 
Fluorine,  F,  887*6 

Hydrofluoric  Ac,  HF,  860*0 

6LuciNUM(Beryllium)3o»  68*76 
Glucina,  fie,  168-76 

or  Glucinnm,  Be,      88. 1 85 
Qlucina,  Be,        476-86 
Gold  (Aurum),  An,        1281-86 
Htdrargtrum  (Hg)  see  QwcMlwer, 
Hydrogen,  (H), 
Water,  H, 
2]^ 
S^ 
4d 
5^ 
6d 
7fl 
8d 
9]^ 
Iodine,  I, 
Iridium,  Ir, 
Iron  (Ferrum),  Fe, 
Protoxyd  of  Iron,  t*e,  460 
Peroxyd  of  Iron,  9e,  1000 
Ealium  (K),  see  Patauium. 
Lanthanum,  La,  687*6 

Protoxyd  of  La.,  Ia,     687  -6 
Peroxyd  of  La.,  Sa,    1476*0 
Lead  (Plumbum),  Pb,    1294*6 

Oxyd  of  Lead,  l*b. 
Lime,  see  Calcium, 
Lithium,  Li, 
Lithia,  Li, 
Magnesium,  Mg, 
Magnesia,  i^, 
2Mg 
8ag 
4Mg 
6  fig 
6% 


(F.96) 

(O.W) 
(0,68) 


18-6 

112-6   (0,88'«9) 

886*0 

887-6 

460-0 

668-5^ 

676*0 

787-6 

900*0 
1018-6 
1687*6 
1287-6 

860 


1894-6 


(O,  88-82) 
(0,80) 

(0, 14-66) 
(0, 80*84) 

(0,717) 


81*66 

181*66(0,66*06) 

160 

260       (0, 40-0) 

600 

760 
1000 
1260 
1600 


SI 

fia 
9e 
Ca 
C 

«r 
Cr 
to 
«u 
Cu 
»e 


1 
0-467 
0*848 
0-1046 
0*68 
0-2867 
0*7278 
0*81 
0*4784 
0*8184 
0-118 
0*2016 
0*2222 


8 
0-984 
0*696 
0-8090 
1*86 
0-6714 
1*4646 
0*68 
0*9468 
0*4268 
0*224 
0*4080 
0^1444 


8 
1-401 
1-044 
0-8186 
1*89 
0-8671 
2*1819 
0*98 
1*4202 
0*6402 
0*886 
0-6046 
0*6666 


4 
1-868 
1*892 
0*4180 
2*62 
1*1428 
2-9092 
1*24 
1*8986 
0*8686 
0*448 
0*8060 
0*8888 


6 
2*886 
1*740 
0*6226 
8*16 
1*4286 
8*6866 
1*66 
2-8670 
1-0670 
0*660 
1-0076 
1-1110 


6 
2-802 
2-088 
0*6270 
8-78 
1*7142 
4*8688 
1-86 
2-8404 
1*2804 
0-672 
1*2090 
1*8882 


7 
8-269 
2*486 
0*7816 
4*41 
1-9999 
6*0911 
2*17 
8*8188 
1*4988 
0*784 
1*4106 
1-6664 


8 
8*786 
2*784 
0-8860 
6*04 
8*8866 
6-8184 
8-48 
8*7878 
1-7078 
0-896 
1-6120 
1*7776 


9 
4-808 
8-188 
0-9406 
6-67 
8-6718 
6*6467 
8*79 
4-8606 
1*9806 
1*008 
1*8186 
1-9998 


TABLB  or  ATOWO  WSIOHTS. 
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ProUof d  of  H,  An,    444-4  (0,S1-41) 
a  An,  BS9-4 

S  An,  ISM-l 

4  An,  1978-8 

5  An  SaS8-5 

<  An  uae-s 

8«qnonaoflL,9b,    989-4(0,10-83) 

S  Bn  ms-8 

S  Itn  SBSB-a 

4  An  SBBT-A 

Hmboubt  (Hg),  Ml  QnUttiher. 

HoiTBDExmi,  Mo,  B7fi 

Holybdic  Aoid,  fio.     8Te       (O,  S4'8) 
Katmdk  (N&),  Me  iSnfiwn. 
Nloin,  Ni,  SSB-83 

ProtoiydafNickal,Ni4«9-88  (0,!I-8) 
KioMtm,  (Colnmbiom,  Cb.) 
NmoBiB,  N.  ITS 

Nitric  Acid,  9, 


'I 

1300 

sou 

4B 

STOO 

NftsroH. 

OmivM,  Oi, 

ia4s-s 

OlYODI,  0. 

100 

PAlLAMmf,  Fd, 

UO-48 

187-5 

p 

887-6  (0,86-84) 

iT7a 

SBSI-fi 

'1 

6P  44ST-S 

PuTOTOil,  Pt,  1287-6 

Plombuk  (Pb),  M*  £mJ. 

FOUWCTM  (Kaliam),  E,  468-88 

PotuM  i,  £88-88(0, 18-98) 

%&  1177-72 

8  &  1768-68 

4  K  SI6S-44 

Qdicuilveb  (HjdrkTgy- 


m),  1 


1160 


Siuoirac,  ^, 
Silica,     i, 


?|j 


sst-sa 

0S6-Sa(O,SB-9S) 

iisa-so 

1S98-76 

sau-oo 

i88rae 

8897-60 
8988-76 
4880-00 
6096-86 

BiLTut(ArgBiitnni),Ag,  1860 

SoDiiTw  (Natrinm),  IT«,    887-6 


887-6  (CU-W) 
176-0 
1162-6 


Bod>,Sa, 

8frk 

STAmTUM  (Sd),  lae  Hn. 
SriBiUH  (Sb),  tM 
BrBONmni,  8r, 

^trontia,  fir,  847-6  (U,  lD-44) 

SoLt-acB,  S,  300 

Sulphnrio  Mid,  B,  600          (0,  «0) 

Tahtaldk,  Ta,  1800 
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As  tlie  Tiae  of  the  table  in  dedocing  formulas  involres  the  fre- 

anent  multiplicatioa  of  the  oxygen  per-centage,  the  moltiptes  hj 
le  digits  1  td  9  are  giren,  for  the  compound  of  moat  conunon 
occniTeiic&  at  the  foot  of  the  two  preceding  pages.* 

The  modiee  of  combination  and  usee  of  cnemical  langnage  are 
explained  in  chemical  treatisee,  to  which  reference  Bnouid  be 
made  hj  the  Btndent     A  few  brief  illustrations  are  here  added : 

By  tUomic  weights  is  nnderetood  the  combining  proportions  of  the 
elements.  For  example,  when  iron  and  oseygen  combine,  they  nnite 
in  the  proportion  of  350  parts  by  weight  of  iron  to  100  of  oxygrai, 
or  in  some  simple  multiple  of  this  ratio.  The  protoxyd  containB 
one  part  or  atom  of  each,  and  has  therefore  the  atomic  weight  450 ; 
the  peroxyd  (more  precisely  aetgvoan/d)  contains  2  of  iron  (2x350 
=700)  to  3  of  oxygen,  (3x100=300),  and  therefore  has  the  atomic 
weight  1000,  (700+300=1000).  To  ascertain  the  per-centi^  of 
oxygen  in  this  oxyd,  we  have  300  of  oxygen  in  1000  parts ;  hence 
the  ratio,  1000  ore  to  300  as  100  t«  the  nnmber  of  parts  in  100 ; 
tlierefore  dividing  800x100  by  1000  gives  the  oxygen  per-centage. 
Hence  too  if  we  mnltiply  tiie  per-centage  of  oxygen  by  the  atomic 
weight  of  the  oxyd,  we  obtain  as  a  result,  after  dividing  by  100, 
the  oxygen  amount  io  the  compound.  For  alumina,  46'7x643*6 
-•-100=300,  the  amonnt  of  oxygen ;  and  in  this  way  the  correct- 
ness of  the  oxygen  per-centage  may  be  verified. 

The  mode  of  deducing  chemiciu  formulas  may  be  illnstrated 
by  two  or  three  examples, 
nl-  We  have  an  analysis  of  Bed  Silver  Ore  as  follows: 
Silver  59"02,  antimony  23*49,  and  sulphur  17*49  per  cent. 
It  is  desired  to  ascertain  the  relative  nnmber  oi  atoms  of  each 
dlement  in  the  compound.    This  nnmber  must  depend  on  the 
weights  of  the  atoms,  as  compared  with  ttie  quantity  of  each,  for 
tbelesB  the  weight,  the  greater  the  number  of  atoms.     The  role 
conseqaently  is, — Divide  the  per-centage  of  each  elemeni  Jy  the 
tbmie  weighi  of  the  same  ;  as,  59-02  by  1350,  the  atomic  weight 
of  silver,  and  so  on.     {See  preceding  table).     This  process  gives 
the  relation, 

0-0437  1  0*0146  :  0*0875, 
and  dividing  each  hy  the  smeiUeet,  to  simplify  it,  it  becomes 

3:1:6, 
which  is  .therefore  the  number  of  atoms  of  each,  silver,  antimony, 
and  sulphur.    The  formula  8Ag+lSb+6S,  or  Ag'Sb  S',  expresses 
this  relation. 

*  Sinoa  the  printing  of  the  flnt  half  of  the  preceding  table,  (and  a  iwrtjon  also 
of  the  aeeand  wolnmo  of  thia  work),  an  article  ha«  appeared  in  the  L.  K  and  JX 
Fliiloaapbi«al  Hagaaine,  notiDg  the  bet  that  Boh'i  Niobiont  i*  properly  Hatehett'i 
CWnmbMHK,  and  th^t  conaeqoantly  the  name  Cotumtiiam  afaould  be  given  it.  Ilia 
tme  Taotalam  of  Benelini  i*  anouier  netaL  Hence,  after  Oolnmbium,  p.  184,  the 
Symbol  Cb  ahonki'  b»  written ;  and  for  Colombio  acid  Ob^  The  atomic  waigbt  of 
Ooliunlunm  ia  yet  nn^ftarminad,  though  near  that  of  Tantalum. 
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As  chemistry  makes  known  a  sulplmret  of  sUver  consisting  of  1 
of  solphnr  to  1  of  silver,  and  also  a  sulphuret  of  antimony  contain- 
ing 3  of  sniphnr  to  1  of  antimony,  the  ingredients  are  regarded  as 
thus  combined  in  the  compound.  The  3Ag  take  3S,  making  3Ag8, 
and  leave  3S  for  the  ISb  to  form  irSbS") ;  so  that  Bed  Silver 
Ore  is  supposed  to  be  represented  by  tne  formula 

if  the  mark  (*)  be  used,  as  is  common,  for  Sulphur. 
3.  An  analysis  of  Feldspar  gives  in  100  parts, 

SiUca  64*78,  Alumina  18'38,  Potash  16-84. 

Now  if  we  ascertain  the  proportion  of  oaoygen  in  these  constitu- 
ents we  learn  the  ratio  of  the  constituents,  since  we  know  that 
silica  contains  8  of  oxyjgen,  alumina  3,  and  potash  1.  From  the 
above  table  we  find  that  100  of  silica  contain  62*98  of  oxygen ; 
consequently  if  100  give  52*98,  the  amount  in  64*78  parts  will  be 
found  by  multiplying  62*98  by  64*78,  and  dividing  by  100;  or 
what  is  equivalent,  multiplying  0*6298  by  64*78.  So  in  100  parts 
of  alumina  the  oxygen  is  46*7 ;  hence  the  oxygen  in  18*38  parts 
of  alumina  will  equd  18*88x46*7-^100.  In  this  way  we  ascertain 
that 

64*78  of  silica  contain  34*32  oxymn, )       ,.  . ,. 
18*88  of  alumina  «  8*58       "       \  ?''  ^^^^  l^^ 

16*84  of  potash     «  2*86       «       f  '^  *^^  ■^""* 

Hence  the  amount  of  oxyeen  in  the  potash,  alumina,  and  Bilia^ 
is  as  1 :  3  :  12.  Now  as  eacm  atom  of  silica  contains  3  of  oxygen, 
12  atoms  of  oxygen  correspond  to  4  of  silica :  so  also  3  of  oxygen 
for  the  alumina  correspond  for  a  like  reason  to  1  of  alumina ;  aim  1 
of  oxygen  for  the  potash  to  1  atom  of  potash.  The  compound 
therefore  contains  4  parts  of  silica  to  1  of  alumina  and  1  of  pot- 
ash. 

The  next  step  in  the  usual  method,  is  to  determine  how  these 
constituents  are  combined;  how  mucn  of  the  silica  with  the- pot- 
ash, and  how  much  with  the  alumina.  Keference  is  made  to  the 
possibility  or  probability  of  certain  compounds,  which  Chemistry 
alone  can  teach ;  but  aid  is  found  in  the  principle,  that  the  num- 
ber of  atoms  of  oxygen  in  each  acid  and  base  is  usually  some  sim- 
ple multiple,  the  one  of  the  other.  If  in  the  above  compound,  1 
of  silica  be  united  with  1  of  j^otash,  the  ratio  alluded  to  is  1  to  3 1 
and  if  the  alumina  be  combmed  with  the  remaining  3  atoms  of 
silica,  the  same  ratio  holds.  This  is  the  mode  of  combination 
commonly  adopted ;  it  is  expressed  in  the  following  formij^a,  fte 
dots  as  explained,  indicating  the  oxygen: 

&Si+2lBi'. 

llie  index  '  expresses  the  number  of  atoms  of  silica :  had  the  3 
been  written  as  a  prefix,  thus,  sSi  3i»  it  would  have  meant  3  atoms 
of  a  compound  of  silica  and  alumina. 
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l^e  fbrmnla  might  also  be  written  with  equal  precision,  and 
withoQt  diriding  the  silica  between  the  bases,  as  foliowa : 
(fi:+Si)a*. 

Li  a  similar  mamier,  aa  analjeiB  of  Qaroet  affords  the  ratio  of 
ingredients  as  follows : 

a  oflinM  (sOa),  1  or«liiiniiu>  (iZl),  3  of  uUc*  (sSi). 

coirespondine  to  the  oxygen  ratio  8  :  3  :  6  or  1 :  1 :  3.    AppoT^ 
tioning  the  suica  to  the  bases,  we  have  the  formula 

in  which  the  oxygen  ratio  for  each  member  is  1  : 1.    Idocraae 
and  Meionite  afford  other  simple  examples. 

8.  In  Feldspar,  above  cited,  the  protoxyd  portion  is  often  not 
potash  alone,  but  part  soda  or  lime.  Again,  in  Ghimet,  the  prot- 
oxyds,  instead  of  being  idUime,  may  be  part  magnesia,  protoxyd 
of  iron,  &c.  In  each  case,  however,  all  the  protoxyds  added  ^to^ 
gether,  make  up  the  same  specific  number  of  atoms  as  if  there 
were  bnt  one  alone.  So  the  peroxyd  portion  may  not  be  all  of  it 
alumina,  but  part  peroxyd  of  iron,  the  amount  of  this  perozyd  of 
iron  being  just  equivalei^t  to  the  deficiency  in' the  alumina;' that 
is,  an  equivalent  not  in  actual  weight,  but  in  atomic  weight.  In 
Garnet,  as  stated  above,  the  oxygen  ratio  is  1  :  1  :  2 ;  and  what- 
ever the  peroxyds  or  protoxyds,  tne  ratio  still  holds.  Suppose  an 
analysis  of  Oamet  affords  the  per-centage.  Silica  39*6,  alamina 
32-5,  lime  32-6,  protoxyd  of  iron  5*3 :  we  ascertain  the  oxygen  in 
each  constituent  in  the  manner  explained,  (in  the  SUica,  by  mnl* 
tiplying  0-5298  by  S9'6,— in  the  alumina,  by  multiplying  0-467  by 
22-5,— ra  the  lime  by  multiplying  0-2857  by  32-6,— m  the  protoxyd 
of  iron  by  mnltiplying  0-222^  by  5-3) ;  then  on  adding  the  oxygen 
of  the  protoxyd  ot  iron  to  that  of  the  lime,  the  amount  just  equals 
that  of  the  alumina,  as  the  oxygen  ratio  requires.  Moreover  the 
oxygen  of  all  the  protoxyds  and  peroxyds  together  equals  the 
oxygen  of  the  sihca. 

As  different  protoxyds  may  thus  replace  one  another,  and  as  dif- 
ferent peroxyds  likewise  admit  of  mutual  replacement,  it  is  common 
to  write  ft  as  a  general  symbol  for  the  protoxyds  of  a  compoond, 
and  S  for  the  peroxyds.  It  is  also  common  to  write  the  special 
symbols  of  Uie  protoxyds  which  replace  one  another,  in  parentheses, 
with  a  comma  Detween  them.  Thus  in  the  Garnet  referred  to, 
in  which  lime  and  protoxyd  of  iron  replace  one  another,  the  gen- 
eral formula  may  be  either 

ftf  i+Sl9i  i  or  (Clft,  f  «)^-Hi^ 

The  proportions  of  the  lime  and  protoxyd  of  iron  are  not  hen 
stated,  but  may  be;  if  1 :  2,  the  formnlaDecomes 

Again,  the  fbrmnla  (Ca,  i^yO,  signifies  that  the  compound  is  a 
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earbonateof  lime  andmBgnesia,  in  definite  or  indefinite  propor- 
tions ;  (iOH4llg)0  that  the  nro{)ortion  is  1 : 1 ;  (}Oa+iftg)0  uiat  the 
proportion  is  2  :  3,  f  and  2  navin^  this  ratio,  and  together  equaling 
a  unit  ItO  is  a  general  expression  for  a  carbonate  of  any  prot- 
oxyd. 

4.  The  formnla  for  Garnet,  fi*Si+SiSi,  may  also  be  written  with 
eqnal  ptecision  as  follows : 

Ibe  ratio  1:1:2  being  still  retained,  and  the  fact  being  also  pre- 
sented to  the  eye  that  me  oxygen  of  all  the  oxyds  is  to  that  ot  the 
silica  as  1 : 1.  In  Gbhlenite,  another  silicate  of  alumina  and  lime, 
the  oxTgen  ratio  is  3:8:4,  which  gives  6 :  4  or  8  :  2  for  the 
ratio  of  uie  oxyds  and  silica,  (that  is,  me  oxygen  of  the  silica  is 
two  thirds  that  of  all  the  oxyds),  while  that  of  the  protoxyds  and 
peroxyds  is  1 : 1.    The  formula  may  hence  be 

Mit+fiSit ;  or  (ift«-Ha)BA 

la  the  first  of  these  formulas  each  of  the  two  members  has  the 
same  oxygen  ratio  3  :  2 ;  in  the  second  this  ratio  is  also  retained, 
and  is  more  briefly  expressed,  without  the  hypothetical  idea  that 
the  silica  in  the  compounfl  is  divided  off  between  the  protoxyd 
and  peroxyd  bases. 

5.  To  deduce  the  per-centage  atomic  relations  from  a  formula, 
the  process  above  described  is  reversed.  For  example :  for  feld- 
spar we  have  4  of  silica,  1  of  alumina,  1  of  potash.  In  the  pre- 
ceding table  the  atomic  weight  of  silica  is  566*25^  and  four  times 
this  is  2265.  Setting  this  down  and  the  atomic  weights  of  alumina 
and  potash  below  it,  and  adding,  we  have 

4pfSilioA 2266 

1  of  Alumina, 642*5 

1  of  Potash 688-86 

Total  atomic  weight  of  the  feldspar,  8496*36 

Now  if  this  amount  (3496*36)  of  feldspar  contains  2265  of  silica, 
what  will  100  parts  contain  ?  Hence,  to  obtain  the  per-centage, 
we  divide  the  atomic  weight  of  each  constituent  in  succession  by 
the  sum  of  the  whole,  and  this  gives  the  per-centage  relation  for 
each ;  viz.  Silica  64*78,  alumina  18*38,  potash  16*84. 

8.  SeUUums  cf^  IRneraUj  as  exhibited  in  the  Principles  of  Isa- 
marpkism  or  Homceomorphism^  and  Dimorphism. 

The  principle  has  now  been  long  established  that  analogous 
dements,  bases,  or  acids,  ma^  replace  one  another  in  compounds, 
without  an  essential  change'm  the  crystalline  form  of  the  species. 
Hutual  replacement  of  protoxyd  of  iron,  protoxyd  of  manganese, 
lime,  and  magnesia,  in  garnet,  has  already  been  alluded  to.  Sim- 
flarly  arsenic  and  phosphoric  acids  may  replace  one  another,  and 
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the  crystallizatioii  remoiii  nndianged,  or  with  but  a  alight  Tariation 
of  angle.  This  capability  of  mutual  replacement  without  change 
of  form  has  been  traced  to  a  eimilaritj  of  form  in  the  replacing 
snbstancea,  and  such  Bubstances  are  aaid  to  be  iaomorphout,  (from 
iftf,  equal,  and  f"p^,  form),  or  Jwrncamwrphoua,  (from  IfM**^ 
nmilar,  and  (lAFsm)- 

Absolut«  identity  of  form  between  related  species  occars  only 
when  the  crystallization  is  monoraetric.  In  this  system  very  wide 
variations  in  composition  take  place,  throngh  isomorphons  sabsti- 
tations,  without  the  slightest  change  of  angle.  There  is  a  balance 
of  forces  in  these  eqmaxial  forms  which  is  not  overcome  even 
when  the  substitutions  are  such  as  would  make  a  difference  of  tvo 
or  three  d^reee  in  a  rhombohedral  form.  Thus  in  Garnet,  mag- 
nesium ana  calcium  take  one  another's  places  with  no  change  in 
the  angle  of  the  form,  while  the  same  suDstitntion  in  a  rhombohe- 
dral carbonate  makes  a  difference  of  nearly  two  and  a  half  degrees. 

The  term  IsOTtwrphiam  is  hence  strictly  applicable  only  to  moo- 
ometric  species,  while  Homosomorpkism  is  of  general  application. 

The  more  important  isomoiphons  groups  of  elements,  basee,  and 
acids,  as  regards  the  constitation  of  minerals,  are  the  following: 

1.  Oxygen,  Fluorine. 

3.  Chlorine,  Bromine,  Iodine. 

3.  Sulphur,  Selenium ;  Sulphuric  and  Selenic  Acids,  with  also 
in  part  Tantalic,  Columbic,  Molybdic,  and  Tungstic  Acids. 

i.  Cliromic  and  Yanadic  Acids. 

5.  Arsenic,  Phosphorus,  Antimony,  Bismuth;  Arsenic  and 
Phosphoric  Acids. 

6.  Titanium,  Tin ;  Dentoxyd  of'Kn,and  of  Titanium. 

1.  The  metals  of  the  Hydrogen  Group,  (see  beyond);  Uieir  pro- 
toxyds ;  their  sesquoxyds.  In  the  Sulpnurets,  6n  or  2Cu  replaces 
IPb,  iFe,  &c. 

Hoioceomorphiam,  as  Laurent  has  observed,  is  not  confined  to 
forms  of  the  same  system  alone.  Thus  Orthoclase  and  Albite,  one 
monoclinic  and  the  other  triclinic,  are  in  fact  homoeomorphous :  so 
also  Natrolite  and  Scolecite ;  Epistilbite  and  Heulaodite.  The 
approximation  of  form  between  Idocrase  andthemonometric  octa- 
hedron may  lie  regarded  as  bomreomorphism,  as  stated  byLaorent; 
and  still  as  the  monometric  species  undergo  the  various  isomorph- 
ons substitutions  without  a  change  of  angle,  it  is  a  lees  satis&cttny 
case  than  the  others  mentioned. 

The  same  element  may  crystallise  in  different  systems,  so  that 
the  two  forme  are  onrelated.  Carbon  is  an  example,  the  diamond 
b^ing  one  form,  (monoclinic),  and  graphite  another,  (hexagonaiQ. 
In  physical  characters,  the  two  are  different ;  both  as  to  hardness, 
specinc  gravity,  color,  optical  characters,  and  also  chemical 
reactions  to  some  extent  This  property  of  presenting  two  inde- 
pendent forms  is  called  dimorphiam,  from  ifs,  taio«,  and  ^fvn, 
form. 
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In  some  cases,  the  same  substance  has  three  independent  forms. 
Thus  carbonate  of  lime  is  sometimes  rhcyniiboliedral^  as  in  Calcite ; 
sometimes  trimetric^  as  in  Aragonite ;  sometimes  monodimc^  as 
in  Bar^tocalcite.  This  is  an  example  of  trimorphiam,  Rutile^ 
JSrookUey  and  AncUase,  are  three  forms  of  Titanic  Acid.  Garnet, 
Allanite,  in  part,  and  Biotite,  are  three  fonns  of  the  same  silicate. 
Carbon  is  regarded  as  actually  trimorphous,  the  diamond  and 
graphite,  as  just  stated,  being  two  forms  or  conditions,  and  charcoal 
the  third  condition. 

Two  substances  may  be  both  homojomorphous  and  correspond- 
ingly dimorphous ;  and  they  are  then  descnbed  as  isodimorphous. 
Thus  both  l^tanic  Acid  ana  Oxyd  of  Tin  are  dimorphous,  and  thev 
are  homoeomorphous  severally  in  each  of  the  two  forms.  This  is 
an  example  of  tsodimorphism. 

There  are  also  cases  of  isotrimorphism.  Thus  there  are  the  fol- 
lowing related  groups ;  the  anj^le  of  the  rhombohedral  forms  here 
given  is  S  :  H;  of  the  trimetnc  and  monoclinic,  /:  // 

Rkomhohedral.  IVimetrie,  Monoelinie. 

M  Calcite,  105<>  6'.        Arasonite,  116<>  10'.    Barytocalcite,  95^  S\ 

fiS  Dreeliie,  98<'-94^    Anglesite,  108^  38'.      Glauberite,  88<>-88<'  20'. 

&3+nftC     Susannite,  94°.        L«adhillite,  108^16'.    LanarkiU,  84<^. 

Calcite,  Ara^nite,  and  Barytocalcite,  are  an  undoubted  case  of 
trimorphisrn^  tne  same  compound  (6C)  occurring  under,  these  three 
forms.  Dreelite,  Anglesite,  and  Qlauberite,  constitute  another 
like  series,  and  moreover  it  is  closely  parallel  in  angle  with  the 
former.  The  difference  between  the  an^le  Ji  :  H  of  Calcite  and 
Dreelite  is  near  that  between  /:  /of  Anglesite  and  Aragonite, 
and  also  that  between  /:  /of  Glauberite  and  Barytocalcite.  In 
the  third  line  we  have  the  sulphato-carbonate  Susannite  near  Dree- 
lite in  angle,  Leadhillite  (identical  with  Susannite  in  composition) 
near  Anglesite,  and  Lanarkite,  another  Sulphato-carbonate,  near 
Glaubente,  forming  thus  a  third  parallel  line.  The  sulphuric  acid 
in  these  sulphato-carbonates  dominates  over  the  caroonic  acid, 
and  gives  the  form  of  the  sulphates  enumerated  in  the  second  line 
of  the  table. 

The  known  cases  of  dimorphism  among  the  elements  are  the 
following : 

1.  The  two  forms  monometric  and  heondgonalUi :  J?=82**-88**). — 
Arsenic,  Antimony,  Phosphorus,  Bismuth,  Palladium,  Iridium, 
Iron  (?),  Copper,  Ciarbon. 

2.  Tne  two  forms  monometric  and  dimetric, — ^Tin. 

3-  The  two  forms  trimetric  and  monodinic. — Sulphur,  Selenium. 

The  homoeomorphous  groups  among  minerals  are  numerous, 
and  in  many  of  them  species  very  various  in  composition  are  in- 
cluded* 


IVZ  GHEiacAL   IdNKRALOOT. 

Before  giving  a  list  of  them,  the  mtithods  of  comparison  and 
evidence  of  true  affinity  or  homology  may  be  briefly  reviewed. 

Jfonometnc  System. — In  this  system,  as  the  dimensions  are  nn- 
varyiug,  the  species  fall  into  a  single  group,  unless  cleavage  and 
hemihedrism  ore  important  distinctions.  (7^wi0«  is  often  of  little 
importance.    The  two  species  (iray  Copper  and  Tennantite,  analo- 

fouB  in  composition,  have  one,  an  octahedral,  the  other,  a  do- 
ecahedral  cleavage.  Sylvioo  (chlorid  of  potassium)  has  a  cubic 
cleavage,  while  tlie  related  compound,  chlorid  uf  ammonium,  has 
an  octahedral.  Hemihedrism  is  often  of  value  in  marking  ofl' spe- 
cies. It  is  a  remarkable  fact  that  while  the  protoxyd  of  sine  is 
rhombohodral,  like  the  peroxyd  of  iron  sod  aluminium,  and  unlike 
otlier  protoxyds,  the  sulphuret  of  zinc  is  tetr^edral,  unlike  moat 
related  protosulphurcts.  Again,  the  borates,  Boracite  and  Bho- 
diaite,  are  hemmedral ;  and  so  also  are  all  minerals  containing 
boracic  acid,  that  crystalliEe  in  other  systems,  excepting  thoee 
that  are  oblique  in  crystallization.  On  the  other  hand,  the  related 
compounds,  FeS'  (pyntes),  Co  (S,  As)',  and  Co  As'  differ,  the  first  two 
being  homihedral,  while  the  last  is  not  so — indicating  apparently 
that  the  Bulphur  here  determines  the  liemihedral  character. 

Dimstric  a>id  Tnmetne  Si/atems. — In  the  dimetric  system,  there 
are  two  square  prisms  to  each  form,  one  diagonal  to  the  other,  and 
the  axial  dimensions  of  a  species  will  vary  according  as  we  assnme 
one  or  the  other  to  be  the  tundamental  prism.  This  imcertainty  is 
one  to  be  set  aside  by  the  best  means  we  may  have,  and  to  be  admitr 
ted  where  analogies  still  leave  it  unremoved.  Tlie  length  of  the 
vertical  axis  also  varies  directly  according  as  one  octahedral  plane 
or  another  in  a  series  is  referred  to  tlie  unit  octahedron.  There  is 
often  a  number  of  pianos,  between  which  we  may  choose,  one  of 
which  will  give  a  vertical  axis  two  or  three  tunes  as  long  as 
another.  Here  is  a  second  source  of  doubt.  The  planes  assumed 
as  those  of  the  unit  octahedron  liy  cryetaliographers,  are  ordinarily 
BO  asenmed  because  they  aflbrd  a  simple  view  of  the  relations  of  the 
planes ;  and  with  no  better  evidence  of  correctness  than  this,  they 
may  lead  to  error,  when  we  have  in  view  a  comparison  of  form  be- 
tween different  species. 

Cleavatje  affords  the  best  criterion  with  regard  to  the  vertical 
prism,  the  cleavage  prism  being  mually  the  true  fimdamental  prism. 
But  in  some  cases  tliere  are  no  vertical  cleavages,  and  only  basal 
or  octahedral.  An  octahedral  cleavage  aflbrds  important  evidence 
as  to  the  fundamental  octahedron,  whenever  it  occurs. 

FreqMem^ij  nf  occurrence  of  planes  is  auotlter  criterion,  and  one 
of  some  value  in  determining  the  true  fundamental  prism  and  the 
unit  octahedron  ;  yet  it  is  often  a  false  guide.  A  striking  example 
of  its  want  of  value  in  another  system,  is  seen  in  Calcite,  the  fana»- 
mental  rhnmbohedron  of  which  is  of  rare  occurrence;  also  in  Fluor, 
which  is  ofteneat  in  cubes,  although  its  cleavage  is  octahedral ; — so 
also  in  Quartz,  Tourmaline  and  other  species,  in  which  the  fun- 


HOMCBOMOBFBIBIC.  198 

damental  form  is  tar  leas  common  than  some  of  the  secondary 
forms,  if  ever  observed. 

Twin-compaaitian  parallel  to  an  octahedron  plane,  is  good  evi- 
dence as  to  which  is  tne  true  nnit-octahedron,  since  twins  are  form- 
ed, with  rare  exceptions,  parallel  to  planes  of  unit  or  primary  vahie 
In  the  monometnc  system  they  occur  only  parallel  to  the  three  pri- 
maiy  sections — that  is,  parallel  to  a  cuttic  face,  an  octahedral  and  a 
dodecahedral ;  and  they  are  almost  always  parallel  to  corresponding 
sections  in  the  dimetric  system.  Still  the  doubt  may  remain  whe- 
ther the  plane  of  composition,  if  a  unit  plane,  belongs  to  the  fun- 
damental or  diagonal  series ;  and  it  is  possible  that  it  may  be  some 
othw  than  a  unit  plane. 

There  is  hence  no  criterion  which  is  an  unfailing  reliance.  All 
the  several  characteristics  must  be  reviewed,  and  abo  tlie  analogies 
with  other  species,  in  order  to  arrive  at  a  satisfactory  conclusion. 

In  very  many  cases,  we  may  make  out  a  relation  m  the  angles  of 
the  aeries  of  octahedral  planes  occurring  in  dimetric  species,  when 
it  is  impossible  to  decide  with  certainty  which  plane  m  the  series 
belongs  to  the  unit-octahedron  for  the  species.  This  8e?nal  relation 
is  of  the  highest  importance,  and  is  independent  of  all  the  doubts 
above  alluaed  to.  It  indicates  a  fundamental  analogy  between 
the  species  so  related.  Thus  the  table  be^^ond  shows  that  the  oc- 
tahedron regarded  as  1  in  zircon  and  rutile,  is  identical  nearly  in 
angle  with  mat  considered^  in  Nagyagite ;  and  ii*  these  two  planes 
have  this  relation,  then  the  plane  2  of  the  former  and  1  of  the 
latter  will  be  likewise  related  ;  so  that  there  is  a  serial  relation  be- 
tween the  forms  of  the  species.  Again,  1  in  zircon  is  nearly  iden- 
tical in  angle  with  the  intermediate  octahedron  2i  of  Scapolite  and 
Mellilite.  There  is  no  valid  reason  for  making  this  octahedron  of 
acapolite  one  of  the  diagonal  series ;  and  none  also  for  assuming 
it  as  2t  rather  than  li  or  4t,  excepting  the  frequency  of  occurrence 
of  the  plane.  This  example  and  the  further  application  of  the 
same  principle  apparent  in  the  table  will  suffice  to  illustrate  what 
we  mean  by  the  serial  relation  of  forms. 

In  Trimetric  forms,  doubts  are  still  more  varied.  It  is  first  ne- 
cessary to  decide  which  is  the  true  vertical  axis,  as  either  of  the 
lihree  axes  may  be  made  the  vertical.  The  best  evidence  on  this 
point,  is  that  anorded  by  cleavage^  the  prism  of  most  perfect  cleav- 
age being  almost  always  parallel  to  the  true  vertical  axis. 

The  next  point  is  to  determine  the  unit  vertical  prism  from 
'which  we  may  ascertain  the  relation  of  the  lateral  axes  {b  :  c), 
11u9  maj^  be  the  cUofoaae  prism  ]m?X  alluded  to.  Yet  in  some  cases 
two  species  evidently  closely  related  in  form,  have  cleavage  paral- 
lel to  different  prisms.  In  Augite,  in  the  monoclinic  system, 
deavage  is  parallel  to  a  prism  of  87°  6',  and  in  hornblende,  close- 
ly homGeomorphous  witn  augite,  it  is  parallel  to  a  prism  of 
124®  30' ;  the  last  has  twice  3ie  breadth  of  the  other, — a  simple 
^mathematical  relation  which  proves  an  actual  analogy  of  form 
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io  the  two  species ;  and  this  is  siutained  by  finding  that  all  the 
planes  of  one  may  be  very  simply  deduced  from  the  type  of  the 
other. 

Another  criterion  is  afforded  by  hmn  eampoaitum,  on  the  prin- 
ciple already  explained.  Although  as  stated  above,  it  is  not  al- 
ways sure  evidence,  it  is  in  very  many  cases  of  high  anthority. 

Similarity  in  inodea  of  Composition  always  »iiggeiit«,  if  it  does 
not  prove,  that  species  are  relied  inform,  and  that  tht  pla/nes  of 
oonijiontum  are  homologous.  Thus  we  have  evidence  in  the  twins 
parallel  to  a  prism  near  190°  in  angle,  of  the  relation  which  exists  be- 
tween Aragonite,  Cerusite,  Chrj'Hoberyl,  Copper  Glance,  etc. ;  and 
at  the  same  time,  of  the  wide  discrepancy  between  Aragonite  and 
Boumonite,  and  between  Chrysolite  and  Chnrsoberyl.  The  prism  of 
BoDrnonite  (115°  SSQ,  near  the  fundamental  prism  of  Aragonite,  is 
only  a  secondary  priem  (i^ ;  the  twins  of  Boumonite  are  formed 
parallel  to  the  true  fundamental  prism  of  the  species,  that  of  93° 
40'.  Chrysolite  also  affords  no  stellate  twins  like  those  of  Chryso- 
heryl ;  the  angle  of  its  vertical  prism  is  94°  3',  and  it  belongs  to  a 
difierent  zone  from  that  of  Chrysoberyl.  Clirysoberyl  and  Ara- 
gonite, on  the  contrary,  are  clc»ely  related ;  they  have  similar  twins, 
and  the  former  has  a  hrachydome  of  108  26',  the  latter  of 
109°  S9'. 

Additional  assistance,  but  of  less  certain  value,  may  be  had  by 
reference  to  the  frequency  of  occurrence  of  planes,  or  superior  liu- 
tre  or  smoothness,  and  also  by  noting  the  resemblance  in  habit  to 
species  that  are  already  well  detenninod. 

After  detenniiiing  the  true  vertical  axis  and  nnit  vertical  prism, 
a  unit  dome  or  octahedron  must  next  be  ascertained,  in  order  to 
fix  the  length  of  the  vertical  axis.  Here  twin  composition,  the  fre- 
aufncy  of  occurrence  of  planes,  and  rarely  cleavage,  come  in  to  af- 
ford help,  yet  only  to  afford  presumptive,  not  demonstrative,  evi- 
dence. Analogies  with  other  species  chemically  related,  afford 
very  essential  aid,  and  should  never  bo  overlookco. 

Notwithstanding  the  doubts  that  may  remain,  we  may,  as  in  the 
dimetric  svstem,  discover  a  serial  relation  in  tlie  angles,  and  this 
is  sure  evidence  of  a  true  matliematical  relation  between  forms. 
If  we  cannot  decide  whether  the  form  which  crystallographers 
have  made  tlie  unit  octahedron  is  in  fact  the  true  unit  octahe- 
dron, we  may  discover  that  the  angles  of  the  forms  J,  1,  |  or  S, 
are  similar  to  a  series  in  another  species,  and  prove  Sius  a  tme 
fundamental  resemblance. 

CltTwhedral  Systems.  ■  In  the  JHonodinic  System  the  same  diffi- 
culties exist.  Of  the  three  axes  the  vertical  must  lie  in  the  clino- 
diagonal  section,  hut  it  may  have  any  position  in  this  section.  A 
crystal  in  this  system  is  lience  like  a  wheel,  any  spoke  of  which 
may  be  made  the  vertical  one.  When  there  is  distinct  cleavage 
parallel  to  a  prism,  the  axis  parallel  to  the  faces  of  this  cleavage 
prism  may  be  regarded  as  the  true  vertical  axis.    But  the  top  plane 
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of  this  prism  is  yet  to  be  assumed  or  ascertained :  either  bj  taking 
a  plane  of  deavage^  when  there  is  one ;  or  one  of  twinrcompositian; 
or  one  of  most  frequent  occurrence;  or  one  suggested  bv  analogies 
vfith  other  species.  The  criterion  appealed  to  by  the  crystal- 
lographer  is  usually,  simplicity  in  calculation — one  of  some  im- 
portance, but  often  misrepresenting  the  true  relations  of  species. 

Jikomoohedral  System,,  The  remarks  on  the  Dimetric  System 
apply  in  principle  here.  In  this  system,  there  are  two  hexagonal 
pnsms  to  each  species,  one  diagonal  to  the  other,  (one  lettered  /, 
the  other  i2) ;  also  two  series  of  pyramids,  one  corresponding^  to 
each  prism,  (one  lettered  1,  2,  3,  &c.,  the  other  12,  22,  32,  &a] 
Either  series  may  be  the  fundamental  series :  and  in  a  series  or 
pyramids,  there  may  be  a  choice  between  two  or  three  of  them  as 
to  the  unit  pyramid.  Hence  the  angle  of  pyramid  1  in  one  species, 
may  be  near  that  assmned  by  the  crystallographer  as  3  in 
another,  and  which  might  as  correctly  be  made  1.  In  the  table 
beyond,  such  relations  are  seen  in  numerous  cases.  The  serial  re- 
lations in  angle  exhibited  are  devoid  of  hypothesis  on  this  point 

After  the  above  explanations,  the  following  tables  are  pre- 
sented. 

In  the  Dimetric  and  Bhombohedral  Systems,  the  accepted 
values  of  the  planes  are  given,  without  conforming  them  to  one  or 
more  types.  In  the  TMmetric  System,  the  related  species  for  the 
different  groups  are  reduced  to  a  common  type,  and  the  values  of 
the  planes  as  adopted  by  the  best  authors,  when  not  the  same  as 
taken  in  the  table,  are  mentioned  in  parentheses. 


JknialgAm, 

OnpTopliimbite, 

£nib«Mite, 

Hftnganbleiide, 

SiWer  gUnee, 

HMimaiiDite, 

OUnsthilite, 

Altaite, 

linnsita, 

fikottenidite, 

Smltine, 

Cbloanthite, 

TJIbnaiuiiie, 

iHifrenoyiite, 
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1.  Hdohedml  Forms,* 


Qmt. 


AgHg" 

D. 

is 

HI 

•f 

HI 

u 

0. 

•< 

D. 

•1 

H,D,<f. 

BSe 

HI 

« 

H. 

RTe 

H. 

Ck>«S* 

H. 

CoAb* 

H. 

KAa' 

T),tr. 

M 

ti 

R(S,  Sb, 

A*/ 

HI 

RS+iAj 

BO 

H. 

Red  Ck>pj>«r, 

Melaoonite, 

Spinel, 

Magnetite, 

Franklinite, 

Chromic  Iron, 

Artenolite, 

Senarmonlite, 

Fluor  Spar, 

Salt, 

Sylvine, 

Sal  Ammoniac, 

Horn  Silver, 

Bromic  Silver, 

Embolite, 

Perofiikite, 


dear. 


€oO 

0. 

CnO 

« 

H,< 

II 
A»0» 

0. 

8bO» 

0. 

CaF 

01 

RCl 

H. 

II 

H. 

(1 
« 

0. 

RBr 

B(Cl,Br) 

H. 

OaTi 

H. 

*  In  this  table  H  stands  for  Hezahedral  or  cubic ;  0  for  Octahedral ;  D  for 
DodeeshedraL 
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ftlVM 

IttoeriU. 

cfi+aiSiJ+afl: 

A^m,        ' 

(lt+It)5'+24fi  O.                Sodalltfl. 

'^  ■'      +i!(.Cl. 

GarDct, 

wm  ^ 

D.                Hanyoe, 

"    +ic.a 

L«UBiU, 

(ft+B;Si: 

D.                NoMaD. 

•■      -HHaS.- 

■■  +aH 

H. 

2.  Tetrahedral. 

BlMld«, 

ar*j  Oopper. 

Helvia, 

Tritomito, 

EnljUne. 

BoTMite. 

S.  Pyriiohedral. 

PyriteB, 
HaUBrite, 

F«3». 
HnS*. 

CoMtine, 

^^. 

2.  DncBiaio  akd  Hezaoonal  Ststeus. 

In  the  Dimetric  Systeia,  there  are  two  grand  groiipa,  tlie  first 
(Kntilc  Group)  consisting  of  Sections  I,  II,  TIT,  and  IT ;  and  the 
second  (Idoorase  Group)  of  V  and  VI.  The  simple  relation  as  to 
the  vertical  axis  in  the  sectioTiB  of  each  of  these  gronps  is  obTions 
without  further  remark.  In  the  first  of  these  groups,  the  basal 
angle  of  the  fundamental  octahedron  is  near  90°  (4"  to  7°  above 
it),  and  in  tlie  second  near  109°  2S' ;  or  taking  It  of  Idocrase  as  1, 
the  basal  angle  ia  also  near  90°,  but  1°  t^  6°  less  than  90°. 

In  the  hexagonal  system,  there  are  also  several  Sections,  if  we 
take  the  values  of  tlie  vertical  axis  as  usually  deduced.  But  the 
second  section  becomes  united  to  the  first  if  we  take  the  plane  |  as 
1 ;  and  the  IV,  also,  if  we  take  i  as  1,  the  ratios  of  the  axes  for  the 
sections  being  of  this  simple  kind.  In  Section  V,  an  intermediaet 
pyramid  is  very  near  in  angle  a  pyramid  in  each  of  the  other 
sections.  The  basal  angle  of  pvramio  1  in  this  section  is  near  90°, 
and  henae  R  :  R  m  Calcite,  tsc,  is  near  105°,  and  to  this  angle 
many  species  approximate.  In  Section  IV,  the  angle  R:  Jii» 
near  90°,  but  1  to  6  degrees  leas  than  90°.  In  Section  HI,  the 
an^e  R  :  Ji  IB  also  near  90°,  but  2  to  5  degrees  above  it 

There  are  close  correspondences  in  angle  between  Hexagonal 
and  Dimetric  species,  as  the  two  tables  exhibit  to  the  eye ;  anclih^ 
indicate  a  kind  of  HomteomorphlBm ;  for  a  like  inclination  of  the 
base  on  a  pyramidal  plane  is  truer  evidence  of  analogy  or  idonti^ 
than  equality  in  the  calculated  axes ;  it  is  a  correct  measure  of  the 
relations  in  the  ellipsoidal  molecules  of  the  two  forms.  With  eqoal 
axes  in  a  Dimetric  and  Hexagonal  form,  the  inclination  of  O  on  It 
in  the  former  will  equal  0  on  12  of  the  latter ;  but  f?  on  1  in  the 
two  will  diverge  widely,  because  in  one  the  lateral  axes  croos 
at  90°  and  in  the  other  at  60°:  hence  the  nnsatisfactory  character 
of  comparisons  between  the  rarms  of  the  two  systems  made  from 
the  calculated  axes. 
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Dimetnc  System.* 


I. 


Tin, 


IL 


Qreon, 

Rutile, 

Gunterite, . 
(Entedite,.. 
Edingtonite, 


m. 

SeapoUie, 

Stfcolite, 

Meionit«, 

Mdimte, 


0:1 
161®  24' 

148®  fi2' 


•  •  •  •  • 


IV. 

Nfeffvaffite,  . 


•gyagite, 
Uranite,.., 


Matlockite, 

Httonnaniiite, 

Fiftmaute,.  • 


V. 

Bomeine, 

Gcnune, 

Ghiolite, 

Bnumite, 

IdoCTAM, 

Copper  Pyrites, 
I  Till  Pyrites, . . 

Mdliie, 

Gimondine, . . . 


0:i 

149®  30' 


0:2 

182®  81' 


•  •  •  •  • 


VI. 

Sdieelite,... 
Sdiaeletiiie,. 


WuUenite 

FttgMoiiite, 


Olli 

184®  17' 
182®  40' 


135®  26' 

(1)183®  27' 
(1)138°  46' 

0:i 

138®  88' 
182°    6' 


0:1 

124®  36' 
123®  06' 
128®  17' 
126®  40' 
(2)123®  27' 
126°  40' 


128®  16' 


0  :  It 

128®  69' 
122®  83' 
122®  26' 
124®  20' 


0:1 

137®  60' 
187®  40' 
136®  26' 
1380  2' 
186®  20' 

0  :  2i 

138®  88' 
138®  26' 
188®  48' 
187®  48' 

0:i 

188®  82' 
137®  80' 
187®  27 
138®  23 
138®  87 
138®  66' 
140®  17' 


0:  3 

121®  26' 

0:2 

118®  64' 
118®  46' 
117048' 


0:4ft 

119®  86' 
119®  24' 
119®  40' 
118®  48' 

0:1 

119®  SO' 
118®  87' 
118®  36' 
119®  22' 
119034' 
119®  61' 
121®  8' 
118®  16' 


^  Tlie  angles  given  in  the  Dimetric  System,  are  the  inclinationB  of  the  basal  plane 

0  on  the  octahedral  planes  specified ;   and  in  the  Hexagonal  System,  those  of 

0  OB  Afferent  pyramids  specined,  (or  rhombohedrons).    The  isomorphous  groups 

>f  meiea  prsaented  in  this  and  the  following  tables,  have  to  a  large  extent  been 

■us  ont  oy  other  authors.    Yon  Kobell  as  early  as  1831  showed  the  relations  of 

i^Iirgs  part  of  the  dimetric  species  in  principle  as  above  presented.    The  aln? 

■ba  group  first  indicated  by  Mitscherlicn,  was  extended  by  Prof.  G.  Rose,  who 

^^M.  the  rhombohednd  metals  and  Red  Zinc  Ore.    Frankenheim  and  others  have 

liboisd  extensively  in  this  department.    The  relations  of  the  gronps  to  one  another 

btb«is  several  tables  were  first  presented  as  here  given  by  the  author  in  the  Jour. 

I'Teenm  Nat  Hist  N.  Y.  1864,  vi,  37,  and  Am.  J.  Sci.  [2],  xvii,  480,  xviii,  86,  and 

^f^j  sdditions  to  the  groups  were  made  by  him  at  the  same  time,  and  to  some 

foimX  in  earliar  papers* 
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cnamuL  hibsbalogt. 


ITexagonal  System. 


I. 

0:1 

0:2 

0:3 

0:12 

0:2-2 

0:42 

CoqnimUU 

181"  00' 

Beryl 

100»    8' 
US"  80' 

130= '«' 
U9»  18' 

120°  "s' 
118=  81' 

161=  29' 
IH"    8' 

m=  4 

188»  18 

llV"  17' 
116=  18- 

Pyroiniilite, 

Eudidjte  (R),... 

MB"  88' 

129=  ar 

118=  W 

162=  10' 

188"  « 

116»  »' 

DiopUM(Rh.... 

118"  88' 

139°  21' 

118=  40' 

16S»  10' 

18g«l7 

116"  »' 

IL 

o-i 

0:^ 

0:2 

0:f2 

AMtit« 

1B0"IH' 
160°  48' 

181=  SB' 
181=  48' 

120=  ««' 

120=44' 

186=41 
184*50' 

L.TyDB{B) 

Mimetene,. 

ISO" 

180=  68' 

120= 

116=    0 

PyromorphiU,... 

IBO"  2T 

181=  M' 

1S0=»8' 

185=  8S 

ni. 

o-\ 

0:1 

0:} 

O:\-2 

0:  1-2 

0:2-» 

QmrtE  (R) 

IW  8S' 

188=  18' 

in=  42- 

181=  12' 

182=  17 

114"  «' 

Cliaborito  (R),... 

MB»  M' 

129=  IB' 

118=  »' 

lea"    6' 

183=20 

116=  IS' 

Dro«liU(R) 

Ml" 
1«»  28' 

138=08' 

ISl'"' '  V 

182=    7 

114=19' 

CiDniUr(R),  ... 

146"  88' 

127=  06' 

160=18' 

181=    8 

118»I6J' 

Zinc, 

128=  67' 

IV. 

o-h 

0:} 

0:1 

O:\-i 

0:f2 

0:}-2 

CornDdnm  (B).  . . 

182=  10' 

133=  87' 

122=  26' 

I6fi»  B4' 

187=44 

118=  49' 

Spacular  Iron  (B), 

.... 

I  lis"  80' 

166=  87  i' 

187=  49 

118=  68' 

llmenite  (R) 

12a=  SU- 

166"  871' 

137=  49 

118=  tr 

■Willsmite  (R),... 

I2a=  18' 

166=  27' 

187=  86 

118=  41V 

Phen«it«  iR),... 

128=  10- 

166=  16' 

138=  8B 

119"  88' 

Biimtilb.  (R),.... 

123=  86' 

166=  81' 

188=     1 

119=  U' 

ArMmo(R) 

122=    P' 

160=  20' 

137=  26 

118"  M- 

Antimony   K),... 
TelluriaraJR),... 

123=  82' 
123<'  M' 

166=  28' 
166=  38' 

138=  66 
187=  42 

119"  81' 
118=48' 

lri.lo»raiiie(R),  .. 

121'  S3' 

T.,'trBaymita  (R),. 
Red  Zinc  Ore,  ... 

118»  88' 

VIS"    S' 

1M=  '  6' 

1 88=  17 

119'  ar 

Copper  Mic»{R).. 

124=    9' 

Alunite{R),.... 

Brudte(R) 

119=" 

V. 

0.1-2 

0:4-2 

0:2-2 

0:\ 

0.1 

0:8 

Pyrrhotine 

Greenockitfl,  ... 

1*9=  68' 

119»68' 

158=20' 
IM-  S2' 

184=  62 
186=23 

ii6«  n' 

117"  4>' 

BreitbanptiU,  . . 

163=  88' 

186=  16 

116"  48' 

Copper  Kickel,. . 
lodiJ  ofSiWer,  . 

154=  41' 

186°  36 

117"  61' 

186=  4S 

118= 

KephtliDe 

164=  I8f 

186= 

m"m; 

I'arisitc 

1M=    7' 

186=  62 
(i) 186=  58 

117"  IV 

Touimttiiu«  (B),. 

U9»Vo' 

162=40' 

184=    8 

116"  49' 

C»ldta(R) 

150°  ao' 

IBS'  46' 

.    186=88 

IW  H' 

Dolon)iU(R),... 

164"  20- 

188=    8 

117"  W 

Munuile  (R).. . 

1«=  67' 

188=68 

118"   1' 

8p.thie  IroV  m.. 

164=48' 

186=  87 

m"  H' 

166=    2' 

187=    8 

118=  •*' 

DUUogit«(R},  .. 

164=  87' 

188°  31t 

in"  48' 

ga-Sff 

166=  89' 

187=  42 

118"  47' 

186=    V 

187"    9 

118"  IV 

MiiiSuw!!." 

186=    1 
142=44 

HOIiaBQllOBPHISH. 
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3.  Trimethio  System. 

The  species  of  this  system  fall  natnrallj  into  three  or  four  great 
^roTips,  differing  in  the  angle  of  the  unit  vertical  prism,  (angle 
liI)yBs  follows : 

1.  Angle  /:  I  from  90^''  to  95°. 

2.  Angle  /:  /near  102°,  or  from  98°  to  105°. 

3.  Angle/: /near  110°. 

4.  Angle  /:  /near  120°. 

The  species  of  the  third  group,  by  changing  the  position  of  the 
crystal,  fall  into  the  second  group,  and  this  may  be  their  true 
place,  although  cleavage  seems  to  indicate  that  the  ^rism  of  110° 
18  the  true  vertical  pi  ism.  The  species  are  inserted  in  the  second 
group,  and  also  stand  as  Table  lit  by  themselves. 

The  angles  mentioned  in  the  Tables  are  the  obtuse  an^le  of  the 
prism  /:  /,  (column  1),  and  the  angle  at  top  of  the  umt  macro- 
dome  and  brachydome  (li  and  li). 

Table  L 
Angle  of  Vertical  Friam  I  near  90®. 


Vert  Prism. 
1:1 


Tbomsonit^ 

Mftiotype 

Hmrmotoin«, 

Wdhlerite, 

Polymigny  te 

Saohjniie, 

Pyrolusite, 

ijidalusite, 

Iderrite, 

SUorotide 

Warellite 

01i?enite 

Libethenite 

CaMonite, 

Chondrodite 

Antimony  Glance,, 
Do.  do.     , 

Polyerase, 


90<> 
91® 
91® 
90® 
91® 
90® 
98® 
90O 

(I) 91° 
,(i)  98® 

:(i)  90® 

92® 

92® 

96® 

94® 

90® 

90® 

96® 


Macrodome. 
H :  If 


40- 

46' 

64' 

44' 

84' 

40'J 

44' 

32 


108® 
(21)108® 
108O 
108® 
108® 
111® 
104® 
109® 
111® 


Brachydome. 
11:  n 


n. 

4io>iiiite, .... 
&ne  Vitriol,.. 

DiMpore, 

QdUiit«, 

PolUnite, .... 
Eoehroite,  ... 

J^PM. 

wiryBoUte, . . . 
^phyline,. .. 
Boornonite, . . 

Do. 
'  Wanrickite, 
[tUothjuute, . 


8'i(i7)108® 
84'  (2X)106® 
80'  108® 
20'  107® 
(il)106® 
(il)106® 
(ir)109® 
(U)  88® 
(11)  88® 


26' 
46' 
46' 


18' 
46' 
48' 

2' 

6' 
66' 
22' 

6' 
14' 
12' 
14' 
28' 
40' 

8' 


Axes. 

a:  b:  e 


90® 

90® 

98® 

94® 

92® 

92® 

(i)98® 

94® 

94® 

98® 
« 

93®- 
93® 


108®  66' 

(21)109®  42' 

110®  26' 

108®  66' 

109®  46' 

112®  28' 

(i10lO7®  64' 

109®  60' 

112®  40' 

111®  10' 

106®  46' 

110®  60' 

109®  62' 

(iT)109®  64' 

62':(i)[)lll®    4' 

26'(|l)110®    8' 

\n)  88®  47' 

80'  (li;  98®  63' 


0-72263 

0-71644 

0-71626 

0-7261 

0-7262 

0-676 

0-776 

0-71198 

0-68429 


1 
1 
1 
1 
1 
1 
1 
1 
1 


0-72888  :'l 


0-76047 
0-72084 
0-7311 
0-76668 


1 
1 
1 
1 


0-74176  :  1 


34' 
42 
62' 
62 
62 
8' 


120® 
120® 
116® 
118® 
116® 
117® 


4 
20^ 
16 

6 

26' 
20 


8':(|l)116® 
8';(ii)115® 
(il)118® 
(10115® 
(H)  92® 


40' 


94® 
46' 


120®  83' 

120®  3' 

118® 

117® 

118® 

119® 
22'|(il)118® 
86'l(il)119® 
27'.ai)121® 

'(tt)118®  14' 
84' (H)  96°  12' 


42' 
80' 

18' 
10 
12 
66 


0-6901 
1-0362 
1-02666 


1: 
1  : 
1: 


0-67647  : 
0-6786  : 
0-63398  : 
0-66068  : 
0-6317  : 
0-6088  : 
0'68268  : 
0-6297  : 
0-69649 : 
0-63746  : 
0*96618 : 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


1-0117 

1-0176 

1-0812 

1-01683 

1-0308 

1-01 

1-0661 

1-0129 

1-0271 

1-06617 

1-0099 

1-0446 

1-0416 

1-0918 

1-0805 

10132 

1-0132 

1-0913 


1-01 

1-0128 

1-0699 

1-0888 

1-0613 

1-088 

1-05617 

1-0783 

1-0724 

10662 

10662 


Anglt  0/  VtrikatPrUM  /twof  102°. 


Trlim 

Smm 

"T 

a^c           1 

L 

ft)  103°  SO- 
101"  40 
108°  M8 
108°  16 
101°    8 
108°  66 
101"  32 
104°  68 
108°  26 
100°  88 
107"  40 
87°    2 
gy"40 
101"  68 

100' 40 
•8°    6 

1011°  88 
B9°62 

101°  26 
H)  100°  58 

104°  11 

88°  68 

100°  40 
101°    6 
100°  28 
100° 
98"    2 
101° 
101°  12 

88°  4*1 
103°  54 
lOU" 
HM°10 

99"  49 
102°  30 

68"  17' 
63°  4(r 
62°  42' 
60°  ao- 
62»  sr 
61°  26' 

61°  12- 

(21)  61"  38 

86"  02- 

67"  40- 

67°  IS- 
(in  6B"  18- 

(n)«°ifl' 

13" 
76"  40- 

71°  a' 

72°  68' 
71°  5i- 

(21)  88"  IB' 
86°  16' 
88"    n- 

87°  24' 
83°  14' 
«1"40' 
t'6°  38' 
86°    4' 
{|.-)6a°64' 

114"  IB' 
116°  8!i- 
118°  ;tj- 
(21)114°  S9' 
118°  as' 

70°  S2' 
74°  39' 
76"  29- 
72°  S4' 
76'  68' 

(21)  74°  hit' 

73'  42' 
■Jl)77''4T 
83°    6' 
74°  20- 
76°  24' 
(11)  76°  40' 

11)  65°  aa' 

88°  SO- 
BS" 40- 
81°  24' 
8'J°  I'V 
83°     11' 
i-r)  --r  3<.' 
87°  U- 

ftB°ll' 

Bi°  Stl' 

93°  16- 
B2°  13' 
97°  4U' 
96°  50' 
(?013=  50' 

122°  50- 
12S°  2fi' 
12fi°  68- 

ije"  41- 

126°  14' 

H8a4 

1-6107 
l-ft4I6 

1-6482 
1-6836 

1-6967 
1-749 
1-8906 
1191 
1'6137 
I'lelB 
1-6049 
1B606 
2-8408 

I'Sfill 
1-2876 
1-8262 
1-8620 
1-8787 
1-4063 
1-8614 

1-0044 
1-0681 
1-0887 
1-0468 
11260 
1-0977 
1-0607 
1-0800 
1-6800 

0-6156 
0-6170 
0-5946 
0-64J4 
9-6968 

1 :  lt«8S 
1  :  1->Z78 
1  :  1-Sf  IS 
1 :  1-268I 

1:1-2807 
I:  I-SUf 
I:  l-lS4f 
1:11 
1:1-587 
1:  1-2062 
1  :  I'SASO 
1  :  1-1810 
1  :  1-1847 
1  :  1-2841 
1:  1-SS41 

i:i-iosg 

1 :  1-1628 
1:1-208 

1  -i-ie«a 
1:  i-cass 

1  :  l-MIl 
I:1->UI 

1  :  1-19M 
1:1-S06» 
1  :  1-SU9 
1  ;  1-2071 

T»nUlit«, 

iulphnr, 

IL 

■■    (II);:;:::;::: 

Aurot«llurit« 

ni. 

IV. 

CotunniU 

rMendipiU, 

t  JBin«Miml 

1:  1-1B88J 
t:  1-C4SU 
1:7-M«^ 

•  Tikingjn 


ir  tboMof  Barjtvi 
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Tabls  hi. 


Angle  of  Vertical  PrUm,  near  109**  28'. 


Pifm 

Dome 
11. 

Dome 
li 

Azee 

L 

Mareasite 

106®    6' 

111®  68' 
111®  80' 

64**  62' 

69®  14' 
(2i)  68®  62' 

80®  20* 

80®    8' 
(21)78®  84' 

IblZl  :  1  :  1-8287 

1-7688  :  1  :  1-4798 
1-7728  :  1  :  1^96 

n. 

MuDiekel.  ■•..... 

XieacoDvrito 

ADroteflarite, 

110°  48' 

Tabu  IV. 
Angle  of  Vertical  Pritm,  near  120®  (116i®-120®). 


I. 
Sttfrnbergite, .. 

II. 


Angonite 

Cenwite, 

Witherite,  .... 

Bromlite, 

Stephanite;  . . . 

Kitr 

Ghrysoberyl, . . 

Discrasite, 

Copper  Glance, 
Stromeyerite,  . 

ni. 

Harderite,  .... 


1 


IV. 


lolita. 
Mica.. 


Prism      1 

/. 

119® 

80' 

116® 

10' 

117® 

13' 

118® 

30' 

118® 

60' 

116® 

89' 

118® 

60' 

119® 

46' 

119®  69' 

119® 

86' 

116® 

68' 

119® 

10' 

1190-120® 

Dome 
II 


69^  88 


81® 
80® 
77® 
77® 
86® 
80® 

(At)  '78*> 
^     81® 


40' 
19' 
8U' 
18' 
6' 
16' 
64' 
22' 

(fl)  88®  66' 


111®  42' 


94® 


Dome 


100®    2' 


108® 
108® 
106® 
107® 
111® 
109® 
m  109® 
^     ^112® 


26' 
16' 
64' 
6' 
8' 
67' 
88' 
12' 


Axes 


1-487|>:  1:1-7147 


,1-1671 : 1 
1  1862:1 
l-i4tt(>:l 


114®  10' 


186®  68' 


121®  88' 


1-2604  : 
1-  >897  : 
1-1861 : 


1-2162:1 
1-1633:1 

11117:1 


1-6066 

1*6388 

1*6808 

1*6920 

1-6844 

1*692 

1  *4*>89 

1-7816 

1-7176 


0-6783:1:1-6971 


0-9326:1:1*7088 


sections;  1, 
octahe- 


In  Table  I,  of  tlie  Trimetric  System,  there  are  two  secti 
hring  the  dames  near  109°  28  ,  the  angle  of  the  remUar  ^^^,^ 
ifon;  2,  hcrnina  the  domes  near  120^,  the  angle  of  a  aodeca?ied/ran. 
,  lu  the  first,  the  axes  have  approximately  the  ratio  1  :  V2  :  V2 ; 
^  the  second,  the  ratio  1  :  V3  :  V3.  The  former  is  almost  exactly 
tnie  of  Andalusite,  and  the  latter  of  Epsomite  and  Zinc  Yitriol, 
(Goslarite). 

For  many  of  the  species,  the  domes  21  and  21  might  with  as 
good  reason  be  made  the  unit  domes ;  and  in  that  case,  the  sum- 
niit  angle  would  be  near  70**  32',  (the  supp.eiucnt  of  109^  28')* 
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wliicli  ia  tho  angle  over  the  apex,  in  the  regular  octahedron.  It  is 
important  to  observe  that  tlie  regular  octahedron  is  represented  hj 
these  united  domes  or  the  rectan^lar  octahedron,  and  not  by  the 
rhombic  octahedron  of  these  trimetric  species,  and  hence  the  axes 
of  this  rectangular  octahedron  (and  not  those  of  the  rhombic,  or 
flie  ci^stallographic  axes)  are  homologous  with  those  of  the  regu- 
lar octahedron.  Antimony  Qiance  is  an  exception  to  this  remark, 
and  probably  also  Boumonite  and  Polycrose. 

The  relation  of  Topas  to  Andalu^ite  in  fonn  and  formnla,  indi- 
cates the  homoeomorphism  of  oxygen  and  fluorine.  At  the  same 
time  the  divergence  in  the  angle  of  the  domes  shows  the  distinct- 
ive influence  of  fluorine;  and  the  same  is  seen  in  the  relations  of 
Chondrodite  and  Chr^-solite,  or  in  the  unlike  angles  of  the  three 
^pea  of  Chondrodite  alone. 

In  Table  II,  section  I  has  &e  macrodome  near  60°  and  the  bra- 
chydome  near  T0°  32',  both  mononietric  angles,  and  th^e  emglei 
neceaaarily  reguire  thai  the  vertical priem  an»uld  be  near  101°  34' 
Ml  a?igle  ;  aria  hence  thefrequencti  of  anglet  near  thie.  In  Yalentin- 
Ite  the  brachydome  has  exactly  tne  angle  70°  32',  and  the  axes  have 
nearly  the  typical  value  1  :  v'i  :  V^.  Section  II  haa  tlie  macro- 
dome  of  70  to  75"  or  near  the  brachydome  of  section  I.  Sec- 
tion ni  has  the  macrodome  of  83°  to  90°,  or  near  the  brachy- 
dome of  section  II,  and  90°  is  nearly  a  mean  between  the  macro- 
dome  and  brachydome.  In  section  IV,  the  macrodome  is  between 
114°  and  120°  in  angle,  and  120°  is  nearly  a  mean  between  the 
two  domes.  The  vertical  axis  in  section  UI  is  two-thirds  that  of 
section  I ;  and  taking  ^4  m  li,  the  two  groups  would  coalesce. 

We  hence  perceive  that  in  the  change  that  takes  place  in  a  case 
of  dimorphism  from  the  monometric  to  these  trimetric  forms, 
the  characteristics  of  the  monometric  system  are  still  to  a  consid- 
erable extent  retained. 

In  Tabic  IV,  Section  I  haa  the  angle  of  the  macrodome  near 
70°  82' ;  II,  brachydome  near  109°  28^;  III,  macrodome  near  109° 
88' ;  IV,  brachydome  near  120°. 

By  a  change  of  position,  making  one  or  the  other  of  the  lateral 
axes  the  vertical  axis,  many  of  the  species  might  bo  referred  to 
Table  IV.  Although  the  cleavage  is  opposed  to  tliis  change,  it  is 
of  interest  to  view  tnc  species  in  this  way,  in  order  to  apprehend 
mott)  fully  all  the  relations  of  the  fonns.  Hausmann  nas  thus 
compared  the  anhydrous  sulpliates  and  carbonates.  The  following 
Table  (IV  A)  contains  the  species  of  the  Tables  I  to  HI,  which  admit 
of  this  change ;  and  in  the  tirst  column,  the  particular  dome  is 
mentioned  wnich  is  here  made  die  vertical  pria 

In  the  following 
the  fundamental  tT 


ing  and  preceding  tables,  the  only  changes  from 
J  forme  adopted  by  other  authors,*  are  such  as  de- 


*  The  faDd«m«DUl  form*  adopted  UironBh  th«  DwcriptiT*  put  of  Uiia  woi^ 
an  D]»(1«  to  oorrMpoad  with  Ui<h  tabic*,  wB«n  tli«r*  ira*  no  doubt  at  to  tb«  prft- 
pri«ty'orU;  la  otbw  caaw  Umj  itand  m  given  1^  th«  bait  anthora 
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pend  on  the  simple  ratios  1  :  2  and  2  :  3.  The  ^neral  principle 
IS  everywhere  illustrated,  that  species  may  be  liomoeomorphoiui 
and  still  vary  by  the  simple  ratios  1 :  2  or  2  :  3  ;  a  fact  whi(m  has 
been  illustrated  by  reference  to  augite  and  hornblende,  and  is  also 
exemplified  in  the  case  of  Andalusite,  Topaz  and  Stanrotide,  and 
in  other  species.* 

Tabli  iy.    a. 


From  Table  I. 
Chrysolite, 

Do 

Triphyline, 

Do.        

Eptomite, 

Do 

DiMDore, 

Do 

Gdthite, 

Da        

Polianite, 

Do.        

Enehroite, 

Do.        

TofMtf, 

Do.        

Bonmonite, 

Do 


Priam 
I 


From  Table  II. 

Yal«ntiiiite, 

BArytoi. 

Anglesite, 

LeftdhiUite 

Celetiiiie, 

Anhydrite, 

Tantslite, 


Sulphur, ., , 

MaDganite, . . 

Calamine, ... 

Haidingerite,. 

Brochantite,.. 

Cotnnnite, . . . 


From  Table  UL 

Hareasite 

Hitpiokel, 

Aosotellnrite 


\i 
II 
II 
II 
II 
II 
II 
II 
II 
II 
11 

n 
II 
II 
II 
II 
II 
II 


II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 


II 
II 
II 


115®  86' 
119®  12' 
lis®  27' 
121«  66' 
120O  4/ 

120°  83' 
11^0  16' 
118°  42' 
118°  6' 
117°  Z(y 
115°  26' 
118° 
117°  20' 
119°  18' 
(f)  115°  22' 
(i)118°  10' 

(l)116*» 
(I)  118°  14' 


120°  56' 
116°  20' 
1170  18' 
119°  40' 
117°  21' 
118°  85' 
115°  58' 
.  114°  8' 
(f)  114°  42' 
114°  19' 
116°  89' 
118°  82' 
114°  29' 
118°  28' 


115°    8' 

120°  45' 
121°    8' 


Dome 
II 


6O0  48' 
64°  24' 
58°  5' 
61°  88' 
59°  27' 
59°  56' 
61°  18' 
64°  44' 
62°  80' 
66°  54' 
62° 

64»  84' 
60°  47' 
62°  40^ 
61°  50* 
64°  88' 
61°  46' 
65° 


77°  24' 
78°  20' 
76°  22* 
76°  44' 
75°  58' 
77°  4' 
78°  28' 
72°  20' 
78°  2' 
57°  10' 
51°  84' 
58°  2' 
58°  19' 
58°  16' 


t8°55f 

68°    7' 
69°  If 


Dome 


85°  57' 
94°    8' 
86° 
94° 

89°  26' 
90°  84' 
86°  S' 
98°  5ft' 
85°  8' 
94°  52' 
87°  8' 
92°  52' 
87°  52' 
92°  S' 
86°  52' 
98°  8' 
860  20^ 
98®  4(K 


109°  2^ 

105°  24» 

1040  81' 

107°  26^ 

1040    8' 

107°  22' 

1050    2' 

96°  52' 

108°  20' 

80°  20* 

66°    6' 

80* 

76°  W 
80°  14' 


99*40' 

99°    2' 

101°  26' 


*  Tie  angle  of  Aodalnsite  is  90°  44';  of  SUitrotide  129°  20i':  while  Topaz  fffree 
two  prisma^  one  of  86°  52'  and  98°  8',  and  one  of  124^  19'.  The  relation  of  the 
Ibrms  of  Andainsite  and  Slanrotide  is  ai  1 :  2,  (fbr  the  axes  5,  c);  while  the  two 
prime  m  Topaa  have  the  same  relation,  and  either,  with  almost  equal  reason,  mt^t 
De  made  the  ftmdemental  prism.    The  prism  fST  of  Staorotide  is  98°  f  in  angle,  as 
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4.  UoHOOLiNia  Ststeu. — TBioLunc  Ststeil 

Among  the  minerals  of  the  Monoclinic  Bystcm,  seTeral  promi- 
nent homoeomorphons  groups  may  he  pointed  out. 

1.  Pgrozatt  Or«up.—I:  fc=86»  ta  BS", 


B«r»x. 

J[«B'+loa. 

HornbleDd^            B<Si'=R'§it. 

Gluiber  S*1t, 

It- 

Acmite.                   {ft4f)Hi'=(^,HjaI 

L.um<.Dtite,           (B*.  a^i'+afl. 

LooDharditel  ■««  vol.  ii,  p.  3»S. 

RhodoDite, 

Sin"  Si* 

PecUtlite,                  (a',»)Si!+Aq. 

WoUutonite, 

C'Si'.. 

CporcisDiUl 

(B'.ii)S.-'. 

OkcniWl  ■»  VOL  ii,  p.  SOe. 

S.  JTonaril*  Onmp.—1: 1=91— tH" 
Bf .  UnliU. 

Pb  Or.  Wagnerite. 

t.  Budate  ffroup— /:  /=nearly  US°. 
(XI,  So)  Sit.  Datbolile,  (fi*.  S,  8*)  Sit. 

((;*-t-Ti^it=(a)Sit  Bu-ytocaUita,  B  0. 


4.  JItulandile  (Jrovp. 
(ft-J-il^i'+sIL  Stilbite, 

"  I  Oypium, 


Other  groujM  are  mentioned  in  the  Descriptive  part  of  this  work. 

In  tlio  Triclinic  System,  the  feldspars  (exclusive  of  orthoclaae) 
make  a  natural  group,  liaving  /:  /  nearly  1:30°,  and  character- 
ized by  a  hasal  and  clinodinKonal  cleavage.  Orthoclaae  is  proper- 
ly of  uio  same  homteomorplious  group,  although  Monoclinic  (or 
.more  probably  Dicliuic.) 

In  the  discovery  of  the  first  facts  in  Isomorphisra,  the  grand 
principle  was  announced  by  Hitscherlich,  that  analogous  com- 
pounds of  related  elements  were  alike  in  crystallization,  and  the 
converse  i)ropo8ition  was  deduced,  that  siniilarity  of  form  was 
evidence  of  similar  or  aualogouH  comixwition.  Dr.  II,  Kopp,  in 
pursuing  this  subject,  observed  ihiit  such  homojomorphous  com- 

Iiounds  were  closely  similar  in  atomic  volume,  and  he  ODtaioed  the 
oUowing  results  for  the  carbouatcs ; 


in  Tabla  I.  and  this  altboagh  Dot  an  ob««r*ed  prism,  mav  b«  mado  tlie  iundanuDtal 
priam,  aa  the  mere  frequency  of  oecmTCDca  of  a  form  (tbat  haTing  tbe  •□gla  IIS" 
80'  in  Staurotide)  ia  not  neceaaarilj  proof  at  it*  bein^  the  fundamtntal  form.  But 
tlia  plaina  of  twin  compoaitiou  have  complex  eipreauoo*  vitb  either  of  theaa  fan- 
d«m«ntal  forma,  and  become  limple  (1,  and  11)  ouly  vhen  the  larger  lateral  aaii  ia 
otada  twD-thiida  the  naoal  length,  in  vhich  case  the  priam  i*  100'  iff. 


HOMOBOMOBPnTRlC. 

1 

Atomlo  Tolnine. 

Alto  a. 

ikai^ 

Carbonftto  of  ane. 

176*88 

0-807 

107^40' 

Carbonato  «f  xnagnetiA, 

181-26 

0-812 

107®  2y 

Mesitin^ 

186-26 

0.816 

107 o  14* 

Carbonate  of  iroa. 

188-60 

0-819 

107  <> 

202'2g 

0-822 

106°  61' 

Doloaiie, 

202-86 

0-888 

106°  16' 

Caldte, 

281-20 

0*864 

106°  06' 

305 


This  table,  which  containe  also  the  length  of  the  vertical  axis, 
(axis  a),  and  the  angle  of  the  rhombohcdron  of  each  of  these  min- 
erals, illnstrates  the  interesting  principle  which  he  next  deduces, 
that  the  axis  increases,  in  this  series,  or  the  angle  diminishes,  as 
the  atomic  volume  increases. 

Subsequent  investigation  showed  that  there  may  be  resemblan- 
ces of  form  among  tmrelated  compounds.  A  simple  multiple  re- 
lation in  the  atomic  volume  was  to  some  extent  oetected  in  such 
species,  and  this  fact  was  regarded  as  the  true  explanation  of  the 
identity  of  forms.  The  author  obtained  simpler  results  by  reduc- 
ing the  aggregate  atomic  volume  of  the  compounds  to  a  unit  value 
by  dividing  by  the  number  of  atoms  in  the  compound.*  The  fol- 
lowing are  examples  of  the  atomic  volumes  thus  obtained. 

1.  Borax  46*88,  Pyroxene  46*1^48'8,  Glauber  Salt  49-6,  Spodomene  48-44,  Horn- 
blende 48*2-Hl8-6,  Acmite  48-88. 

a.  Scapolite  61*6,  Meionite  66*66,  Dipjre  66*21. 

8.  Epidote  46*28,  Orthite  of  the  Ural  48*026,  Orthite  of  Hitteroe  48*48. 

4.  Calcite  46*24,  Dolomite  40*47,  Spathic  iron  87*70,  Carbonate  of  line  85*07, 
Chrysoberyl,  87*16. 

6.  Quartz  64,  Chabadte  61  6. 

6.  Andalasite  41*94,  Topaz  42*6. 

7.  Feldspar  family  i—l.i^onoe/tmc.'Ortboclase  60*4;  2,  THc/ink .- (Albite  66*67, 
Andesite  66,  Labradorite  68*0,  Oligoclase  64*64,  Anorthite  62*86;  3.  Monomttrie: 
Leneite  68*08. 

The  serial  relation  of  the  rhombohedral  and  trimetric  carbonates 
was  pointed  out  in  the  same  paper,  as  follows : 

The  upper  range  of  figures  pertain  to  the  rhombohedral  species, 
and  the  lower  to  the  trimetric.  Calcite  is  the  only  one  certainly 
known  to  be  dimorphous. 


ZnO 

107*  26' 

*eO 

AnO 

Cafl 

thO       6tC       fiaO 

107®  40^ 

107«0' 

106<»  61' 

106®  16' 

86-07 

86-26 

87-70 

40-46 

46-24 
48 
116*»  10' 

60H)        60-64        67*8 
117^18'  117^19'  118<>80' 

These,  in  each  series,  are  acknowledged  isomorphs,  according  to 
the  old  principle.    Yet  the  ran^e  of  numbers  is  wide. 

From  the  tables  on  the  preceding  pages  the  subject  of  Isomorph- 
iam  has  a  still  wider  extension.  Some  modification  of  earlier 
▼iews  are  required,  as  was  long  since  urged  by  von  Kobell  (1832.) 

•  See  Am.  J.  ScL  [2],  iz.  1860,  zii,  iOi. 
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It  IB  Btill  trne  that  aimikritj  or  analogy  of  composition  matj  he 
exhibited  in  similarity  of  crystallization ;  and  vhen  forms  are 
Bimilar  and  composition  is  analogoas,  Iiomoeomorphism  is  evidence 
of  a  homteoraorjihiBm  in  tlie  conatitnenta  of  the  compound.  Thus 
the  eirailarity  of  form  hetween  Tantalite  and  Heavy  spar  is  evi- 
dence that  tantalic  and  guljilniric  acids  are  homoaomorphons. 

Bat  it  is  also  evident  that  similarity  of  form  may  be  independ- 
ent of  relations  in  composition,  and  result  &om  a  certain  matlie> 
matical  dependence  of  the  prismatic  forms  on  the  monometric 
Ifie  elements  are  mostly  monometric  in  one  state  or  anodier ;  and 
as  the  prismatic  forms  are  derived  from  these  elements,  and  often 
have  a  monometric  form  as  one  of  their  dimorphous  states,  the  re- 
twned  impress  of  the  monometric  forms,  found  in  the  angles  of  the 
domes,  determines  the  prismatic  angles,  and  leads  often  to  identic 
of  form  when  there  is  no  analogy  either  in  the  nature  of  the  w- 
ments  or  their  proportions  in  the  compound. 

Among  the  striking  cases  of  homoeomorphiam  with  unlite  consti- 
tution,  are  the  following:  one  group  includes  Sulphur,  the  Anhy- 
drous sulphates  S3,  Marcasite  Fe  S',  Desdoizite  Pb'v>  Another 
includes  Cliildrenite  a  phosphate,  Epistilbita  a  silicate,  Orpi- 
ment  As'  S',  Hispickel  Fe  (S,  Aa)',  Aurotellurite  (Ag,  An)  Te\ 
Another  cont^ns  Tourmaline  a  silicate,  Nitratine  a  nitrate,  Py- 
rargyrite  a  sulphurct,  tho  Anhydrous  Carbonates,  Iodic  silver. 
Again,  along  with  arsenic  and  some  other  metals,  there  are  pro* 
toxyds,  as  protoxyd  of  zinc,  many  peroxyds,  (aa  of  iron,  &c.)  and 
Willemite,  a  silicate  of  zinc  The  tables  are  made  up  of  sindlar 
examples. 

In  many  cases  of  homceomorphous  compounds  which  are  i^ 
parcntly  aissimilor  in  composition,  a  resemblance  may  hereafter 
he  detected  when  the  true  relations  of  the  constituents  are  better 
understood. 

Hennann  has  discussed  the  varying  composition  of  Scapolite, 
£pidote,  Tourmaline,  and  other  species,  and  explains  it  by  suppo*' 
ing  the  miner^  to  include  two  silicates  which  are  mutually  re- 
placeable. Thus  for  the  Scapolite  group,  these  silicates  or  '*  h^er- 
omerous  molecules"  are 

a,  ffgi+aaSi,— 6,  ft5i+BSi, 
Heionite=a;  Edingtonite,  which  he  refers  to  the  gronp,=a-f-lS 
a ;  Wemerite,  one  variety  a+b  ;   another  varie^  0+25/  a  third 
a+6h ;  a  fourth,  a-i-12h  j  a  iiflh,=J.     This  mode  of  explaining 


the  facta  is  but  partial  in  its  bearing,  and  tends  to  give  inci 

complexity  to  the  subject,  by  multiplying  points  (^monding  ex- 
planation. 

Scheerer  endeavors  to  explain  the  relftdoDS  of  various  magne- 
sian  species,  hydrous  and  annydrous,  on  the  hypothesis  that  ume 
parts  or  atoms  of  water  may  replace  one  of  magnesia,  and  that 
three  of  alumina  may  repUce  two  of  silicB.  He  tibus  reduces  Talc, 
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Steatite,  and  certain  other  magnesian  silicates,  to  the  hornblende 
type ;  and  another  set  of  related  species  to  the  augite  type ;  and 
Btul  a  third  groiip  to  the  typo  &Si.  But  the  so-called  species  refer- 
red to  are  for  the  most  part  uncrystallized,  and  therefore  not  well 
adapted  to  settle  questions  in  this  department 

Others  have  met  some  of  the  difficulties  by  the  view  that  prot- 
oxyds  and  peroxyds  may  replace  one  another,  in  the  proportion 
of  the  oxyg^  they  contain.  It  is  found  in  Epidote  ana  laocrase, 
that  while  the  protoxyds  and  peroxyds  vary  in  their  oxygen  pro- 
portions, the  ratio  of  the  sum  of  the  two  to  the  silica  is  constant 
Now  a  fact  that  is  thus  a  constant  one  for  a  species  is  a  fundamen- 
tal fact  of  the  profonndest  signification  ;  and  there  is  hence  the 
best  reason  to  accept  of  the  oxygen  ratio  between  the  oxygen 
of  aU  the  bases  (protoxyds  and  peroxyds)  and  the  silica  as  the  es- 
sential characteristic  of  the  species.  The  oxygen  ratio  of  the  pro- 
toxyds and  peroxyds  may  still  be  in  general  a  simple  ratio,  and 
this  is  probably  true  for  the  species  mentioned,  the  two  prevalent 
ratios  being  1 :  3  and  3  :  3.* 

This  relation  may  be  expressed  in  the  formula  in  the  manner  al- 
ready explained,  (p.  189),  making  S&  replace  fi ;  thus  the  general 
formula  (1),  and  two  special  formulas  (2),  (3),  of  idocrase,  are, — 

(1.)   (B»,a)Si.  (2.)   (i»»-Hfi)5i,  (8.)   (iA»+2fi)8i 

In  Tourmaline,  as  Eammelsberg  has  shown,  there  are  five  vari- 
eties, differing  widely  in  the  oxygen  ratios  of  the  protoxyds,  perox- 
yds, boracic  acid,  ana  silica,  and  varying  nearly  indefinitely  for  the 
Doracic  acid, — the  ratios  for  the  protoxyds,  peroxyds  and  boracic 
acid  lying  between  1:3:1  and  1  :  14 :  3.  Yet  there  is  the  con- 
stant ratio  4  :  3  between  the  oxygen  of  all  the  oxyds,  including  the 
boracic  acid,  and  that  of  the  suica.  This  ratio  of  4 :  3  is  copse- 
qnently  the  characteristic  of  the  species.  Disregarding  this  fact, 
and  making  the  boracic  acid  replace  silica,  we  obtain  no  common 
type  of  formula  for  the  species ;  Bammelsberg's  formulas  being 

(1.)  Mi'+^EESi,   (a.)  &«Si'+4fiSi,   (8.)  &«Si'-|-«fi9i,  (4.)  ftSi+sSSi, 

(6.)  fi9i+4S3L. 

But  recognizing  the  true  beai*ing  of  this  ratio,  we  are  compelled  to 
place  the  Doracic  acid  with  the  bases,  and  make  it,  on  die  principle 
stiUed,  replace  Uie  other  oxyds.    The  genenJ  formula  is  then 

(k\  %  fi)  5ii' 

in  which  t,\  fi,  fi  vary  between  1:3:1  and  1 :  14  :  3.t 

Thus  the  mode  of  making  the  oxyds  replace  one  another  in  the 
proportion  of  the  oxygen  they  contain  appears  to  exhibit  the  true 
simplicity  of  nature. 

*  The  whole  ozjgen  ratio  for  ft,  fi,  Bi  in  Idocrase,  is  1 :  1  : 2,  for  one  Tarietj, 
and  1 : 1 :  1|  (or  8 :  2  : 5)  for  the  other.  Adding  the  first  tvo  tennis  we  haye  1 : 1 
lor  the  ratio  of  the  oiygen  of  the  bases  and  silica  in  each. 

f  8ea  farther  under  Tourmaline,  toL  ii,  p.  27L 
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Tlio  coiTCCtncse  of  tliis  application  of  the  principle  alluded  to, 
ispn'Vtfd  by  the  remarkable  isodiinorpliiBiii  of  Tourmaline  and  Cal- 
citc.  jR:'Jt  in  tJieae  species  is  respectively  103°  and  105°.  Now 
Oalcitc  and  Barytocalcite  are  diniorplious,  and  related  carbonates. 
MonHiver  Harytocalcite  and  EneIa.so  are  quite  nearly  related  in 
form.*  Therefore  Toiirmaline  and  Euciafio  are  dimorpbouB. 
MortWTCT,  since  the  accepted  foi-miila  of  Euclase  is  {fi.BiJ,  Tourma- 
line and  Euclase  liavo  on  the  ground  taken,  and  no  other,  analogous 
formulas. 

Another  example  illuatrating  the  fact  that  ft"  and  B  replace  one 
another,  is  afTordcd  by  Spoduuieiie  and  Augito.  Tlie  crystalliza- 
tion of  those  species  is  the  same,  and  the  rescntbluncc  is  ao  close, 
that  O.  Roao,  m  bis  recent  classiiication,  places  tliem  together,  al- 
though this  does  not  correspond  witli  tlie  principles  of  his  system. 
TTie  augito  oxygen  ratio  fur  the  proKixyds  and  silica  is  1:2. 
Spod;iineno  contains  peroxyds,  with  the  oxygen  ratio  1  :  4  :  10. 
Adding  the  1  and  4,  wc  have  l-|-4  :  JO  or  1  :  2,  the  true  au^te 
ratio,  and  tints  the  species  are  reduced  to  tlie  common  type.  The 
fonnuias  of  the  two  species  are  therefore 
,        Aogite.  ft^i'j  Spodiimwie,  (fc',H)gi'.  or  ciaclly  lJft'+iH)Si', 

the  oxvgen  ratio  of  the  oxytb  in  Sp>dumeue  being  1  :  4. 

Agam,  this  principle  brings  together  the  homtjtoniuritlious  spe- 
cies Zircon  and  Mcioiiitc,  in  wbicli  the  ratio  is  I  :  1 ;  so  also  Wil- 
lemite  and  Pheiiacite,  wliicb,  with  the  same  ratio  1  :  1,  are  nearly 
alike  in  rhoniboliedral  form  and  angle ;  so  also  Danhurite  and  An- 
initc,  both  of  which  are  triclinie. 

Tlie  fact  that  tlio  protoxyda  and  iioroxyds  are  thus  innlually  re- 
placeable is  furtlier  sliown  oy  the  crvstallization  of  the  oxyds  tliem- 
aelves.  Tlie  protoxyd  of  zinc  is  wefl  known  to  be  isomorphous,  in 
many  species  with  the  pri)t(tsyd  bases ;  yet  it  crystallizes  in  hexa- 
gonal forms,  with  the  angles  ot  alumina  and  other  peroxyds.  And 
hence  it  should  also  ho  capable  of  replacing  peroxyds,  and  not  only 
^ould  this  be  true  of  protoxyd  of  zmc,  but  also  of  the  other  prot- 
oxyds  by  which  zinc  is  re])laceable.  ITie  protoxyds  may  exist  ap- 
parently in  two  states,  in  one  of  which  they  replace  protoxydn,  in 
the  other  peroxyds.  Tlie  pentxy<l  of  iron  is  also  supposed  to  crys- 
tallize in  octahedrons  in  martite,  and  if  this  be  sustained,  the  ar- 
gmneiit  is  double-headed ;  tor  we  then  not  only  have  protoxyds 
witli  the  hexagonal  form  of  peroxydn,  but  peroxyds  with  the  mon- 
ometric  form  of  protoxyds.  Ttic  jtrinciple  is  sustained  again  by 
another  well-known  fact,  that  the  peroxyds  and  protoxyds  combine 
togotlier  and  form  monometric  speciee,  as  in  magnetite,  spinel, 
etc.f 

"  Bm  paper  bj  th«  •uthor,  Am.  J.  9«i.  [i],  xvii.  p.  SIS. 

•^  Tbara  m  naaj  uample*  ibowinR  that  the  rhombohedrQn  of  84°  to  B8°,  and  ■ 
MMMtriebrmarsreUtedaatlie  twofurmeofadiinorph,  and  that  ther«»  thuia 
H||^ddaptndMiee.    Arunic,  Antimooy,  Palladium,   prntnt  both  fumu,  proTing 
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Many  deductions  bearing  on  the  principles  of  Chemistry  might 
be  deduced  from  the  facts  that  have  been  presented,^  and  large 
citations  might  be  made  from  various  authors.  But  the  discussion 
has  proceeded  far  enough  to  exhibit  the  bearing  of  the  subject  on 
the  cl&ssification  of  minerals.  Tlie  arrangement  which  is  explained 
beyond,  is  a  systematic  view  of  the  homoeomorphous  groups  of 
species  under  tne  several  grand  divisions ;  and  the  parallel  groups 
in  the  same  division,  whicn  are  analogous  in  composition,  are  ex- 
amples of  dimorphism — or,  to  use  the  more  general  term,  of  pleo- 
morphism. 

Cau»e  of  Dimorphism, — ^Tlie  occurrence  of  one  of  two  forms  of 
a  dimorphous  substance  rather  than  the  other,  has  l>een  shown  by 
Mitscherlich,  Hose,  and  others,  to  result  in  many  instances  irom 
the  different  temperatures  attending  crystallization.  When  a  right 
rhombic  prism  of  sulphate  of  zinc  is  heated  to  126°  F.,  certain 

EointB  in  its  surface  become  opaque,  and  from  these  points 
unches  of  crystals  idioot  forth,  m  the  interior  of  the  specmien ; 
and  in  a  short  time  the  whole  is  converted  into  an  aggregate  of 
these  crj'stals  diverging  from  several  centres  on  the  surface  of  the 
original  crystal.  Ine  small  crvstals,  thus  formed  at  126°  F.,  are 
oblique  rhombic  prisms ;  and  tne  same  form  may  be  obtained  by 
evaporating  a  solution,  at  this  temperature,  or  above  it.  Sulphur 
crystallizes  from  fusion  in  oblique  rhombic  prisms,  while  the  com- 
mon form  obtained  by  evaporation  is  a  rhombic  octahedron.  Eose 
has  obtained  crystals  of  aragonite  by  evaporating  a  solution  of 
cai*bonate  of  lime  to  dryness  by  means  of  a  water  batli,  and  crystals 
of  calc  spar  by  permitting  the  solution  to  evaporate  in  an  open 
vessel  at  the  ordinary  temperature.  The  crystals  of  aragonite 
were  minute  six-sided  prisms  and  double  sixrsided  pyramids. 
They  change  to  rhombohedrons  of  calc  spar  if  left  moist ;  but  if 
washed  and  dried  at  once,  they  remain  permanent.  By  expos- 
ing aragonite  to  a  low  temperature,  the  crystal  falls  to  pieces,  in 
consequence  of  the  change  to  calc  spar  which  takes  place;  or 
if  the  prisms  hold  together,  they  consist,  after  the  onange,  of 
an  aggregate  of  minute  particles  of  calc  spar.f  Artifici^  ar^tr 
gonite  has  been  observed  in  the  interior  of  a  copper  boiler  \i8^ 
to  supply  hot  water  for  household  purposes  at  Fort  Eiidt,  Corn- 
wall.   Ilie  crystals  were  minute  slx^iaed  prj^ms,  and  were  at-^ 


this  <!orrelatio2i.  The  oxyds  come  lender  tbia  sjstem,  the  perozyds  pretending 
UBuaUy  thiB  rhombohedron,  but  sometimes  its  correlate ;  the  protozyds  i^pally  th« 
monometric  form,  hiit  sometimes  the  rhotnbobedraL 

*  We  call  attention  to  one  point,  the  close  homoeomorphons  relations  of  Suiphur, 


nmnt  sulphur  innuence  is  seen  in  the  Snlphato-carbonates,  Snsannite  having  thefbriQ 
of  Dreelite,  (a  iulphate),  and  Leadbillite  the  form  nearly  of  Angleaite. 
f  Rose,  Lond.  and  Ed.  PhiL  Mag,  [8],  xii,  466, 
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taclied  at  boee  to  the  surface  supportiDg  them.*  Breitlianpt  Iibb 
deKCinbed  a  carbonate  of  lime  from  a  greenstone  rock  near  Zwickan, 
which  consists  of  alteniatioiia  of  fayere  of  aragonite  and  calc 
apnr ;  and  he  suggests  that  one  may  be  a  winter,  the  other  a 
summer  deposit. f 

Temperature  appears  to  be  a  prominent  cause.  Yet  it  is  probar 
ble  tint  the  nature  of  the  solvent,  or  the  presence  of  some  ac- 
cidental ingredient  in  the  solution,  may  nave  some  effect  in 
changing  the  molecules ;  but  in  general  the  only  effect  of  these 
caiipes  h  to  produce  secondary  planes.  Rose  did  not  succeed  in 
nbtaiuing  aragonite  crystals  by  mixing  a  strontian  Bait  with  the 
sohition  of  lime,  and  shows  that  the  strontia  in  arragonite  does  not 
alone  produce  the  rhombic  fonn. 

The  presence  of  one  base  in  place  of  another  isomorphons  with 
it,  often  decides  the  form,  as  with  the  soda  in  albite  and  pot- 
ash it)  orthoclase,  the  latter  causing  a  monoclinic  form,  the  £ 
a  triclinic  in  a  compound  otherwise  identically  the  same. 


n.  CHEMICAL  EXAMmATION  OF  MTNERAIS. 

The  chemical  properties  of  minerals  are  ascertained  (1)  by  tha 
action  of  acids  and  other  re-agents;  2,  by  heat,  concentrated  by 
means  of  the  blowpipe,  assisted  by  various  chemical  re-agents;  8, 
by  chemical  analysis.  Tliissubject,  especially  the  last  division  of  it, 
fitlls  inio  the  department  of  clieniistrj'.  Only  the  more  ordinary 
diemical  and  blowpipe  tests  are  here  mentioned. 

I.   OlIEUtOAL  TESTS. 

The  simplest  use  of  acids  consists  in  the  detection  of  a  volatil^S 

ingredient  expelled  by  them.     A  carbonate  is  thus  distinguished 

The  acids  ordinarily  employed  are  the  suljiluiric,  niuriatic,  ani^B 
nitric,  and  they  are  commonly  diluted  with  one-half  water.  Oar — 
bouate  of  lime,  when  droppea  into  either  of  these  acids  diluted^ 

fives  off  bubbles  of  gas,  an  effect  called  effervescence.  Some  car- 
onates  require  the  adoition  of  heat,  fiefore  making  this  trial  it 
should  be  observed  that  the  mineral  is  quite  pure,  as  a  carbonato 
in  scams  or  fissures  might  give  a  fallacious  result.  Anotiier  gas  of 
a  puugent  odor  is  obtained  when  common  salt  is  subjected  to  the 
action  of  sulphuric  acid;  and  another  of  acrid  character  when  cop- 
per and  some  other  metals  are  acted  on  by  nitric  acid. 

In  such  examinations  with  acids  it  is  nnportant  to  obserre  tiie 
odor  of  the  escaping  gas — whether  very  sufiocating  and  disagree*- 
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ble,  or  merely  pungent;  also,  its  color,  and  the  color  of  the  solution. 
In  many  iastances,  solution  is  obtained  without  efiervescence ;  and 
often  a  mineral  is  but  partly  soluble,  and  the  insoluble  part  is 
thrown  down  in  the  state  of  a  powder ;  frequently,  it  may  be  in- 
soluble in  cold,  but  soluble  in  hot  acid.  Tlie  fumes  ^ven  olF  will 
sometimes  reclden  paper  tinged  blue  with  litmus  or  cabbage  liquor, 
owing  to  their  acid  character ;  others  will  blacken  paper  that  is 
charged  with  acetate  of  lead,  because  of  the  sulphur  they  contain. 
Others,  again,  will  discharge  the  color  of  brazilwood  in  paper,  a 
property  of  hydrofluoric  acid,  which  acid,  when  driven  oft  from  u 
mineral  by  strong  sulphuric  acid,  will  also  corrode  glass  placed 
over  it 

Another  effect  of  the  action  of  acids  is  the  formation  of  b.  Jelly. 
To  accomplish  tliis,  the  finely  pulverized  mineral  is  thrown  into  a 
strong  acid,  and  a  gentle  heat  applied.  After  a  short  time,  as  the 
solution  cools,  it  gelatinizes ;  or  in  other  cases,  partial  evaporation 
is  necessary  before  the  jelly  appears.  In  a  few  instances,  a  jellv 
may  be  formed  with  cold  acia.  By  heating  the  mineral,  thfs 
property  is  often  destroyed ;  but  occasionally  it  takes  place,  with 
equal  facility,  before  and  after  heating,  and  sometimes  not  at  all 
until  after  heating.  The  minerals  that  gelatinize  in  this  manner 
are  silicates ;  it  arises  from  the  separation  of  the  silica  in  a  gelatin- 
ous state. 
The  following  are  some  of  the  more  common  chemical  re-actious : 
a.  Carbonatsa. — Effervesce  with  dilute  muriatic  acid,  yielding  a 
colorless  inodorous  gas,  which  gives  a  white  precipitate  when 
passed  into  lime  water.  The  fumes  slightly  reuden  moist  litmus 
paper  and  heat  restores  the  blite  color. 

o.  Sulphates. — ^No  effervescence  with  acids.  When  in  solution, 
they  give  with  barytic  water  a  white  precipitate  not  soluble  in 
water,  or  the  muriatic,  nitric,  or  sulphunc  acids. 

<?.  J^itrates, — ^With  strong  sulphuric  acid  give  white  corrosive 
vapors  of  nitric  acid.  With  heated  muriatic  acid  yield  an  acid 
Hiat  dissolves  gold,  becoming  at  the  same  time  yellow. 

d.  Phosphates, — ^Well  dried  and  heated  in  a  class  tube  with 
potassium,  give  a  phosphuret,  which  in  water  produces  phosphur- 
etted  hydrogen,  a  gas  which  inflames  on  coming  into  tiie  atmos- 
phere, and  has  a  garlic  odor.    The  phosphates  generally  dissolve 
Tmchanged  in  muriatic  and  nitric  acids.    In  siuphuric  acid  they 
ire  for  the  most  part  decomposed — forming  double  salts.    With 
liitrate  of  silver  the  soluble  phosphates,  or  neutral  nitric  solutions 
rf  the  insoluble,  produce  a  characteristic  yellow  precipitate  of 
phosphate  of  silver.    When  molybdate  of  ammonia  is  added  to  a 
whtion  of  any  phosphate,  and  then  muriatic  or  nitric  acid  in  ex- 
w»,  a  yellow  color  soon  appears,  and  after  a  while  a  yellow  pre- 
cipitate is  thrown  down. 

«.  Fluorids. — ^If  apulverized  fluorid  be  subjected  to  the  action  o\ 
strong  sulphuric  acia,  in  a  platinum  crucible,  and  heat  be  applied, 
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fitmes  will  be  given  off  which  will  corrode  a  plate  of  glass  placed 
over  the  cniciSle. 

/.  GhlorUU. — In  oolntion  afford  with  nitrate  or  eilver  a  white 
curdy  precipitate,  which  darkens  and  beconiea  violet  on  exposare, 
is  not  soluble  in  water,  hardly  so  in  acids,  and  wholly  in  amuionia- 
Any  chlorid  heated  in  sulphuric  acid  yields  ninriatic  acid,  which 
acts  as  just  stated  with  nitrate  of  silver;  or  heated  with  oxyd  of 
manganese,  affords  chlorine. 

g.  Silicates. — Fuse  in  a  silver  cmcible  with  three  or  four  times 
their  weight  of  caustic  potassa  or  eoda,  yielding  a  silicate  soluble 
in  water,  which  gives  with  an  acid  a  precipitate  (silica)  that  driee 
to  a  white,  iuRoluole  powder,  harsh  to  the  touch.  Many  silicaMs 
gelatinize  with  acids,  as  already  stated.  They  dissolve  with  effer- 
.  vescence  in  strong  fluohydric  acid. 

A.  Borates. — li  a  borate  in  powder  is  heated  with  enlphuric  arid, 
and  alcohol  is  then  added,  the  flame  will  have  a  green  color, 
especially  on  tlie  edges. 

i.  Softs  of  Lhme. — In  solution,  even  if  dilute,  give  with  oxalic 
acid  or  oxalate  of  ammonia  a  white  precipitate  insoluble  in  water 
or  acetic  acid,  but  very  soluble  in  either  of  the  stronger  acids. 

k.  Compounds  of  Iron. 

ProtiiiTd  Said.  Pirnxjd  SalU. 

rrecijiitate  with  potash  {  grceDihli  irbitc,  becoming  gr«cn  )  limWD,  of  hv'lrated 

or  soda,  \      and  tlidn  yellov  on  exposure.  )      pcroxyd  oi  iron. 

PreoipiUtewithferrooy- J  white,   beeoming   bloe  on   e*- (  d-«    ■  „  ii^. 

Precipitat*  with  imtgalla     none ;  but  becoming  blniali  black  I    .        y,      j,|^^,u 
or  tannic  acid,  \      on  ei|>08uro.  \        ' 

I.  Conipownds  of  Mangantse. — Tlie  ox>'d8  heated  witli  muriatic 
acid  give  chlorine.    Heated  with  potasli  or  its  nitrate,  the  aalta 
give  mnngjinatc  of  potassa,  which  affords  a  green  color  with  water, 
and  a  rose  tint  with  dilute  acids  that  is  destroyed  by  sulphurona- 
acid  or  organic  matters. 

m.  Conqyounds  of  Copper. — Mostly  soluble  in  nitric  acid.     Me- 
tallic iron  in  the  solution  becomes  coated  with  metallic  copper  ^ 
potash  or  soda  produces  a  blue  precipitate,  which  becomes  blaclc 
on  boiling ;  ammonia  a  gi'een,  which  is  soluble  in  an  exceea  of  am- 
monia and  becomes  fine  blue. 

n.  Compounds  of  ZiVit'.—Tho  sulphate  gives  a  white  precipitate 
with  pototili,  soluble  in  an  excess  ot  this  rc-agont ;  no  precipitate 
with  sulphuretted  hydrogen.  Acetate  of  zinc  affords  an  abuudsnt 
white  precipitate  with  sulphurotted  hydrogen. 

0.  Compounds  of  Lead. — Dissolved  in  nitric  acid,  rive  with 
sulphuretted  hydrogen  a  black  precipitate,  insoluble  in  excen; 
with  iodid  of  potassium,  or  chromate  of  potash,  a  yellow  pre- 
cipitate. The  acetate  yields  with  metallic  zinc,  metallic  lead  in 
shining  plates  or  scales.  With  a  slip  of  zinc  neutral  soludons  of 
lead  precipitate  metallic  lead. 
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p.  0>mpou7Kh  of  Tin. — ^Dissolved  in  mnriatic  acJd,  form  a 
chlorid,  which  with  chlorid  of  gold  give  a  purple  color,  or  if  strong, 
a  brown  precipitate. 

q.  Compounds  of  Mercury. — ^The  protosalta  In  solntion  give 
with  potash  a  blacK  precipitate  inaolnble  in  excess ;  witli  solphii- 
retted  hydrogen  a  black  insoluble  precipitate ;  with  metallic  cop- 
Mr,  they  yield  metallic  mercury,  which  is  disaipatad  by  heat 
with  muriatic  acid  att'ord  a  white  precipitate  or  calomel. 

r.  Oornpoujid^  of  Silver. — Diseolved  m  nitric  acid,  a  chlorid  or 
muriatic  acid  throws  down  a  dense,  white,  cordy  chlond  of  silver, 
which  blackens  on  exposure,  and  is  soluble  in  ammonia.  "With 
metallic  copper  it  aflbrda  metallic  silvor. 

$.  &o2cJL— X)issolves  in  nitromuriatic  acid,  (aqua  regia),  but  not 
la  either  of  the  acids  unmixed.  The  solution  gives,  wiUi  proto- 
cUoiid  of  tin,  R  purple  precipitate,  and  with  protosulphate  of  iron, 
metellic  gold. 

t.  Platinitm. — Diaeolvea  in  nitromuriatic  acid,  and  not  in  either 
of  the  aci(k  immixcd;  the  solution  gives  with  muriate  of  ammouia 
a  yellow  precipitate,  which  heated  in  a  platinum  crucible  gives 
metallic  platinum  in  powder. 

n.  AcnoM  wrra  the  BLOwnnt. 

The  first  of  the  following  figures  represents  the  simplettt  kind  of 

blowpipe.     It  is  merely  a  hent,  tapering  tube  of  brass,  tVom  seven 

to  ten  inches  long,  with  a  minute  aperture  at  its  smaller  emL     It 

is  oaed  to  concentrate  to  a  point  the  tiame  of  a  lamp  or  candle; 

and  this  is  done  by  blowing  through  it  while  the  smaller  end  is 

joflt  within  the  £ame. 

Afler  blowing  awhile,  the  moisture  of  the  breath  often  condenses 

in  the  tube  ;  and  to  receive  this  moisture,  and  prevent  its  passing 

oat  at  the  beak,  the  chamber  at  o  (see 

1  258,  259)  is  usually  added,     Tlie  air- 

ehamber  in  f.  259  is  a  cylinder,  into 

which  the  tube  abc  is  screwed  at  o,  and 
the  smaller  piece,  def,  at  d.  The  point 
«/;  screws  on,  and  is  made  of  platinum 
m  order  that  it  may  be  cleaned  when 
necessary,  by  immeraion  in  an  acid. 

When  the  blowpipe  is  made  of  brass, 
it  is  u^ual  to  have  an  ivory  mouthpiece, 
u  it  is  more  agreeable  in  the  moutli. 
SUver  is  the  best  material ;  and  the 
point,  at  all  events,  should  be  of  pla- 
tinum, Wollaston  contrived  a  conven- 
ient pocket  instrument  on  the  plan  uf 
«  common  pencil  case.  The  instru- 
i^ent  represented  in  f.  259  has  a  screw 
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at  J.  On  unscrewing  it,  the  part  he  may  be  inserted  at  a  into  the 
part  aJ,  and  the  two  screwed  together  again.  In  this  way  it  is  as 
portable  as  Wollaston's,  and  has  the  ^vanta^  of  being  more 
easily  made  tight  with  the  screw,  and  is  less  liable  to  get  oat  of 
order. 

Operations  with  the  blowpipe  often  require  an  unintermitted 
heat  for  a  considerable  lengtn  of  time,  and  always  lon^r  than  a 
single  breath  of  the  operator.  It  is  therefore  requisite  that  breath- 
ing and  blowing  should  go  on  together.  Tliis  may  be  difficult  at 
first,  but  the  necessar}'  skill  or  tact  is  soon  acquired.  Let  the 
learner  attempt  first  to  breathe  through  his  nostrib  with  his  cheeks 
inflated  and  mouth  closed.  This  accomplished,  if  the  blowpipe  is 
now  put  to  the  mouth,  he  will  find  no  difficulty  in  continuing  his 
respirations  while  the  muscles  of  the  inflated  cheeks  are  throwing 
their  contained  air  through  the  blowpipe.  When  the  air  is  nearly 
exliausted,  the  moutli  may  again  be  filled  through  the  nose  with- 
out intermitting  the  process  of  blowing.  The  chamber  at  o  has 
been  recently  made  oi  india  rubber,  with  valves,  which  does  away 
with  all  the  difficulty. 

The  bUm-pipe  flame  consists  of  two  cones:  an  inner  of  a  blue 
color,  and  an  outer,  yellow.  The  heat  is  most  intense  just  be- 
yond the  extremity  ot  the  blue  flame.  Tlie  inner  flame  is  called 
the  reduiition  flame,  and  the  outer  the  oxydatian  flame.  A  mineral 
reduced  to  the  metallic  state  by  the  inner^  may  often  be  oxydixed, 
or  combined  with  oxygen,  in  tlie  outer  flame,  where  it  is  in  con- 
tact with  the  atmosphere.  For  oxydation,  the  beak  of  the  blow- 
pipe should  have  a  largo  aperture,  and  the  wick  of  the  lamp 
should  also  be  large :  the  heat  may  be  that  of  incipient  redness. 

The  best  flame  is  that  of  a  lamp  with  a  large  wick,  fed  by  olive 
oil.  A  common  candle  with  a  large  wick  will  answer  for  most  of 
the  purposes  of  the  mineralogist,  and  is  most  conveniently  carried 
about.  When  used,  the  wick  should  be  bent  in  the  direction  of 
the  flame. 

To  support  the  mineral  in  tlie  flame,  either  charcoal  or  platinum 
forceps  or  wire  may  be  used.  The  charcoal  should  be  well  burnt 
but  nrm ;  that  from  pine  wood  is  the  best,  as  it  burns  with  least 
ashes.  Tlie  reaction  of  the  carbon  of  the  coal  aids  in  reducing  or 
decomposing  many  mineral  species. 

A  convenient  kind  of  forceps  is  represented  in  the  annexed 
figure. 
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It  is  made  of  steel,  with  platinum  points,  oi,  and  pins  at^,  je?,  for 
opening  the  forceps.  The  mineral  kyanite,  and  also  mica,  are 
sometimes  used  for  a  support  when  more  convenient  means  are 
not  at  hand. 
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To  test  the  presence  of  water  or  a  volatile  ingredient,  the  min- 
eral may  be  supported  near  one  end  of  a  test  tube,  which  may  be 
three  or  four  inches  long,  and  the  bore  little  larger  than  a  quill. 
The  flame  is  concentrated  on  the  exterior  of  the  tube  beneath  the 
assay,  and  the  volatilized  substance  usually  condenses  in  the  upper 
part  of  the  tube.  By  inserting  into  the  upper  end  of  the  tube  a 
strip  of  litmus  or  other  test  paper,  it  is  ascertained  whether  the 
iximes  are  acid  or  not,  tlie  color  of  the  paper,  if  so,  changing  to 
red. 

The  specimen  to  be  subjected  to  the  flame  of  the  blowpipe 
should  be  a  very  small  thin  fragment,  especially  when  the  mineral 
18  not  very  fusible ;  for  fusion  is  often  thus  obtained,  when  impos- 
sible with  a  fragment  without  thin  edges.  A  fragment  as  large 
as  a  pea  might  afford  a  score  of  pieces,  large  enough  for  a  blow- 
pipe trial. 

Many  minerals  remain  unaltered  before  the  blowpipe,  unless 
some  substance  be  added  to  aid  in  the  fusion  or  reduction.  These 
Bubfltances  are  called  fiuxes.  Those  in  common  use  are  horax^  car- 
honate  of  9oda^  and  soM  qfpha8phoru8  or  microcoamic  salt*  Care 
should  be  taken  to  obtain  the  fluxes  pure,  and  for  tliis  purpose  it 
is  well  to  dissolve  and  recrystallize  the  borax ;  and  the  soda  should 
be  tested  for  sulphuric  acid,  as  any  adulteration  with  this  acid  will 

B've  the  glass  obtained  with  silica,  a  brown  or  reddish  color, 
lese  fluxes  should  be  powdered  and  added  to  the  mineral,  and 
the  whole  assay  should  not  exceed  the  size  of  a  small  pea.  One 
foarth  this  size  is  better  than  larger.  The  soda  should  be  added 
in  small  successive  doses ;  this  flux  is  often  absorbed  by  the  char- 
Goal,  but  generally  reappears  when  tlie  heat  is  sufliciently  raised. 

Besides  the  fluxes  mentioned,  other  tests  are  sometimes  used,  of 
'which  the  following  are  the  most  important. 

a.  NUraUjyf  (xmdt  in  solution,  for  distinguishing  alumina  and 
magnesia.  This  solution  should  be  pure,  free  from  alkali  and 
slightly  concentrated.  Berzelius  recommends  having  a  bit  of  plat- 
inum wire  in  the  cork  stopper,  in  order  to  take  out  a  drop  upon  it 
'when  required  for  use. 

6.  Boracic  acid  and  iron  wire,  used  in  testing  for  phosphoric 
acid. 

c.  Tin-fail^  for  using  with  certain  peroxyds  of  metals  to  reduce 
them  to  protoxyds.  Tne  assay,  previously  heated  in  tJie  reducing 
flame,  should  be  touched  with  tne  end  of  the  tin-foil;  a  very  mi- 
liute  quantity  of  a  metallic  oxyd  is  often  thus  detected. 

i  Gypsum  and^t^{>r,  used  as  tests  of  one  another.     When  two 
parts  of  the  former  rendered  anhydrous  by  heating,  and  one  of  the 


*  Thii  mU,  a  phosphate  of  soda  and  ammonia,  may  be  made  by  dissolving  sixteen 
PVU  of  sal-ammoniac  in  a  small  quantity  of  boiling  water,  and  afterwards  adding 
100  pftrts  of  cr3rttallized  phosphate  of  soda,  boiling  gently  the  whole,  and  then 
"Jl^iug  it  away  to  cooL  The  «a/^  o^/>Aon>Aorv«  is  deposited  in  smaU  crystals.  If 
^^hest  be  too  great  during  eboUition,  aecompo«ition  takes  place. 
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latter,  are  mingled  and  heated,  they  fnBe  to  a  clear  glasR,  whicli  is 
a  milk-wbite  enamel  on  cooling.  The  globule  from  fluor  and 
heavy  Epar  is  transparent  wlien  told ;  and  that  with  sulphate  of 
Btrontian  is  more  or  leea  frothy, 

c.  Sal-tjietre  is  employed  in  discovering  manganese,  bringing  ont 
the  chnracteristic  ametliystine  color  when  the  qnanljty  of  tliie  met- 
al is  too  small  to  color  glass  without  this  reagent  The  heated 
globule  is  touched  with  the  point  of  a  crystal,  just  at  the  moment 
of  suspending  the  blast.  Xlie  molted  mass  swells,  foams,  and 
either  becomes  immediately  colored,  or  is  so  soon,  upon  cooling. 

/.  Anhjcb-mit  hisulphate  of  potaiih,  used  for  detecting  litoia. 
It  is  kept  in  a  coarse  powder  in  a  phial  well  secured  from  moist- 
ure. 

jr.  Oxalate  o/niekel,  or  nitrate  (^nickel,  used  to  detect  potash. 
The  nickel  must  be  quite  free  from  cobalt ;  it  may  be  tested  by 
treating  it  with  borax,  with  which  it  should  give  a  brown,  not  a 
blue  bead. 

A.  Nitropnasid  of  sodium,*  for  detecting  sulphur. 

The  effects  of  the  blow]>ipe  are  various.  Some  minerals  are 
volatilized  wholly  or  in  part,  others  fiise  at  a  low  temperature ; 
while  others  melt  only  on  the  edges,  (then  called  stihfv«ihle\  or 
are  wholly  infusible.  Xobell  has  propose<l  die  following  scale  for 
denoting  in  figures  the  degree  of  fusibility :  1.  Gruy  antimony. 
— ^2.  Natroiite. — 3.  Ciimainon  Stone,  (var.  of  gametV — i.  Bh^e 
ffornWnde. — 5.  Fddnpar. — 6.  ChondiH>ditt.  'Die  fusibility,  when 
equal  to  that  of  natrolite,  is  designated  by  3  ;  or  if  like  hornblende, 
by  4,  and  so  on. 

Tlie  fluxes  are  also  often  required  in  obtaining  the  pure  metala 
from  the  metallic  ores. 

The  following  are  some  of  tlie  reactions  with  tlie  fluxes : 

1.  Silica,  Siiicates. — Silica  disaulves  with  etfervescence  in  soda. 
The  silicates  are  decomposed  by  nalt  of  phosphorus,  and  the  silica 
is  set  free,  often  remaining  as  a  silica  skeleton  in  the  globule.  Ck>- 
htmbic  acid,  on  the  contrary,  forms  a  clear  glass  with  salt  of  t^os- 
phorus. 

3.  Potassa,  Soda,  Lit/iia. — Soda  gives  an  intensely  yellow  color 
to  the  flame,  even  when  in  combination  :  yet  this  color  may  be 
otherwit^e  produced.  Potaali  nalts  often  give  a  violet  tinge,  and  a 
Htbia  salt  a  red  color  to  the  flame ;  but  the  presence  ot  soda  Ti- 

•  It  iRreailily  ohtoined  by  (renting  Wo  pnrtg  uf  thepoirileredferrocyiuiidof  lodi- 
nm  with  fiTe  parti  of  common  nitric  acid  prcTioutlj  dilated  with  it«  own  volume  of 
water.  Ti\e  aolutiou  when  th«  escape  ol  gai  has  ceased,  is  heated  In  a  water  bath, 
until  a  ult  of  the  prutoxjd  of  iron  gives  a  slate  colored  (and  no  longer  a  blii«)  pre- 
cipitate. It  is  then  cool^,  when  n  precipitate  Toims;  the  liquid  is  next  filtered 
and  Dcntralized  with  carbonate  of  soda,  when  a  green  or  brawn  precipitate  go«s 
down  leaving  it  rulij  colored;  this  liquid  is  pour^  off  and  evaporated,  a  Grjst4l- 
liution  tnkes  place  of  nitrate  of  potash  and  soda,  together  with  the  sew  siUt,  the 
last  in  crystals  of  a  splendid  ruby-red  color. 
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tiatcn  the  teat  hj  cnmminiioatinpr  its  own  rnlor.  A  glasp  of  borax 
containing  potaxh  becoinea  blue  when  a  little  oxalate  of  nickel  is 
caretnllj  added,  and  one  of  e»»\a.,  hrown ;  and  this  IioMb  good  for 
the  potaah  salt,  although  soda  be  present.  A  litliis  salt  tiised  on 
platinum  foil,  if  soda  be  jjresent,  prodiicee  a  vellow  stain  ;  l>ut  this 
stain  is  produced  also  bv  otlier  reajrents.  If  a  lithia  mineral  be 
mixed  with  one  part  of  £uorlinolj  pulverized,  and  one  and  a  half 
parts  of  biHiilphate  of  potash,  the  fiame  is  red  ;  if  no  lithia  is  pre- 
sent, it  is  Jaint  violet. 

A.  Lime. — Lime  and  lime  salts  give  a  brilliant  white  light 
They  sometimes  tinge  the  flame  reddiBb,  but  more  faint  than  car- 
bonate of  strontia. 

4.  Maffiwaia. — Magnesia  and  many  magneaian  silicates  afford 
8  elear  rose-red  color  with  cobalt  solution,  after  a  long  heat.  A 
fragment  ail^r  heating,  should  be  moistened  with  tho  solution,  and 
then  heated  again ;  me  color  deepens  on  cooling.  Magnesia  is 
not  acted  on  by  soda. 

5.  A/umitut. — If  a  fragment  of  alumina,  or  if  an  aluminous  sili- 
cate, after  heating  to  redness,  be  moistened  bj*  cobalt  solution  and 
again  heated,  but  not  to  tiision,  it  sissiimes  a  fine  blue  color.  The 
harder  species  should  be  tlnely  pulverized.  Tlie  test  is  sure  except 
when  oxyds  of  certain  metals  are  present ;  and  also  when  saltpeter 
is  ]iro&ent,  since  it  gives  a  blue  color  with  silica  and  zirconia,  and 
in  some  other  cases. 

6.  Ars&nic  and  Araenieal  Compounds. — Give  off  iianBlly  arseni- 
cal fumes  having  an  alliaceous  odor  when  heated  on  charcoal  or 
with  soda.  With  many  of  tlie  compounds  heated  in  a  tnbe,  wliite 
arsenic  or  orpiment  is  condensed ;  and  with  charcoal  metallic 
areeuic  is  olitoincd  on  tlie  tube  in  c^^■^tal8. 

7.  Selenium  and  SeJi-niurpfi. — Give  a  horse-radish  odor  in  tlie 
outer  tlame  on  cliarcoal ;  yield  in  a  tube  a  sublimate  in  the  form 
of  a  dark  red  powder. 

8.  iSulpkwrett. — A  gloss  made  of  soda  and  silica  hecomes  red  or 
orange  yellow  when  sulphur  is  present.  Heated  on  charcoal  with 
soda  and  tlien  adding  a  drop  of  water,  the  sulphureta  yield  sul- 
phuretted hydrogen,  which  blackens  silver  foil  or  test  paper  con- 
taining acetate  of  lead.  Heated  in  a  glass  tube  closen  below, 
with  litmus  paper  above,  tliey  redden  the  i»aper  and  yirfd  often  a 
anlphureoua  odnr. 

A  more  delicate  teat  for  sulphur  is  the  nifrnprussid  ofgodium, 
as  published  by  Prof  J.  W.  IJailey.  Heat  by  blowpipe  any  sul- 
phuret  or  sukmate  (or  anything  containing  sulphur)  upon  char- 
coal with  carbonate  of  soda,  put  the  fused  mass  mto  a  watch  glass 
with  a  drop  of  water,  and  add  a  particle  not  larger  than  a  pin's 
head  of  the  nitroprusaid  of  soda ;  there  will  be  a  magnificent 
purple  at  once.  If  this  teat  for  sulphur  ia  tried  npon  parings  of 
nails,  hfur,  albumen,  (tec,  the  carbonate  of  soda  should  oe  nuxed 
with  a  litUe  starch,  which  appears  to  prevent  the  lo«s  of  any  of. 
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the  sulphur  by  oxydation.  On  winding  up  a  piece  of  hair  four 
inches  long  by  coiling  it  around  one  point  of  a  platinum  support, 
moistening  it  and  dipping  it  into  the  mixture  of  carbonate  oi  soda 
with  starcn,  and  then  heating  by  the  blowpipe,  the  fused  mass  will 
give  with  the  nitroprussid  an  unmistakable  action  indicative  of 
sulphur.  By  careful  management  perfectly  satisfactory  results 
may  be  obtained  from  a  piece  of  hair  less  than  an  inch  lone. 

9.  Tellurium  and  TeUv/rets. — Give  fumes  but  no  odor.  Heated 
on  charcoal,  the  oxyd  covers  the  charcoal  with  a  brownish  yellow 
coating,  and  tlie  inner  flame  directed  upon  this  coating  is  tinged 
bright  green.  In  a  tube  the  fumes  rise  and  coat  the  glass,  and 
when  heated  the  coating  melts  into  drops,  which  are  but  slowly 
driven  off  by  the  continued  heat. 

10.  Chramvum. — Oxyd  of  chromium  with  borax  gives  an  emer- 
ald green  color ;  but  on  platinum  wire  in  the  outer  flame  the  color 
nearly  disappears.  Chromic  iron  gives  the  same  color,  and  it  is 
brightened  on  the  addition  of  tin-foil. 

fl.  Antimony.— The  ores  of  antimony  afford  fumes  usually 
wliite  on  charcoal,  which  are  inodorous.  The  ox^ds  form  with  soda 
on  the  platinum  wire,  a  clear  colorless  bead,  which  becomes  white 
on  cooling ;  on  charcoal  they  are  reduced.  In  an  open  tube,  anti- 
mony gives  white  Inmes,  which  coat  the  glass,  and  vaporize  easily 
on  a  new  application  of  the  heat,  without  fusion  to  globules. 

12.  Bismuth, — Fuses  and  gives  off  inodorous  fumes.  On  char- 
coal it  becomes  surrounded  with  a  dark  brown  oxyd,  which  is  pale 
yellow  on  cooling ;  the  flame  directed  on  the  coating  is  not  tinged ; 
ultimately  the  metal  is  wholly  vaporized. 

18.  Tvtomiwm. — ^Titanic  acid  with  borax  yields  a  colorless  glass, 
which  becomes  milk-white  on  flaming,  if  not  without.  In  the 
inner  flame  the  glass  with  little  of  the  assay  is  fijst  yellow  and 
afterwards  amethystine  and  transparent.  With  more  assay  on 
charcoal  in  the  inner  flame  becomes  dark  blue  or  nearly  black  on 
cooling ;  but  it  is  pale  blue  afterwards  on  flaming.  With  salt  of 
phosphorus,  it  forms  in  the  outer  flame  a  clear  colorless  glass ;  in 
tlie  inner  flame,  ar  red  or  violet-blue  glass,  when  cold,  especially  if 
till  be  added.  When  iron  is  present  the  color  after  heating  in  the 
inner  flame  is  deep  red  on  cooling.  Siliceous  titanic  minerals,  as 
sphene,  do  not  give  the  reaction  with  borax,  except  after  long  heat- 
ing in  the  inner  flame  with  salt  of  phosphorus,  and  it  is  apparent 
only  on  cooling. 

14.  Tin, — Oxyd  of  tin  is  slowly  dissolved  by  borax  to  a  trans- 
parent glass,  which  is  transparent  on  cooling.  With  soda  or 
cyaiiid  of  potassium  on  charcoal  it  is  easily  reduced ;  and  if  borax 
also  be  added,  a  very  minute  quantity  of  tin  may  be  detected 
when  present  in  other  minerals. 

15.  Cerium,. — Oxyd  of  cerium  affords  with  borax  and  salt  of 
phosphorus,  a  flne  red  or  dark  yellow  glass  in  tihe  outer  flame, 
-which  becomes  white  on  flanung.     The  protoxyd  changOB  to 


BLOWPIPE  EXAMINATION  OF  MINERALS.  219 

peroxyd,  and  the  latter  is  not  changed  in  the  inner  flame.  In  the 
componnds  with  silica,  cerium  is  not  distinguishable  from  iron  by 
the  blowpipe. 

16.  Zeaa. — ^Minium  is  black  while  hot,  bnt  at  a  low  red  heat 
changes  to  a  yellow  oxyd.  The  ores  of  lead  on  charcoal,  with  or 
withoat  soda,  are  rednced ;  unlike  tin,  they  often  give  a  coating  of 
oxyd  on  the  charcoal,  when  heated  in  the  outer  flame. 

17.  2Xnc. — Oxyd  of  zinc  with  borax  gives  a  clear  glass,  which 
is  milk-white  on  flaming ;  or  with  more  assay,  is  enamel-white  on 
cooling.  In  the  inner  name  on  charcoal,  fumes  are  given  ofiT,  and 
a  white  coating  surrounds  the  assay.  With  soda  on  charcoal,  the 
6re8,  even  when  containing  little  zinc,  afford  the  peculiar  bluish 
flame  of  burning  zinc,  and  the  oxyd  is  deposited  on  the  coal. 
With  cobalt  solution,  a  green  color,  while  tin  gives  a  bluish  green. 

18.  OadnUum. — Oxyd  of  cadmium,  even  when  in  small  propor- 
tions in  other  minerals,  when  heated  on  charcoal  deposits  a  red- 
dish brown  powder ;  it  forms  from  cadmiferous  blenae  before  the 
zinc  begins  to  incrust  the  charcoal. 

19.  dapper. — Oxyd  of  copper  gives  a  fine  green  glass  with  bo- 
rax, which  becomes  cinnabar-red  on  cooling.  The  ores  are  re- 
duced on  charcoal  with  soda,  and  a  malleable  copper-colored 
globule  obtained ;  when  the  copper  is  combined  with  oxyds  that 
are  reduced  together  with  it^  borax  and  tin  should  be  used.  If 
iron  be  present,  the  copper  and  iron  are  obtained  separately. 

30.  Manganese. — Oxyd  of  manganese  rives  wilfi  borax  in  the 
outer  flame  an  amethystine  globule,  (very  Seep,  with  much  manga- 
nese\  which  becomes  colorless  in  the  inner  flame.  With  soda  on 
platinum  the  oxyd  gives  a  green  color  which  is  bluish  green  on 
cooling.  When  other  metalB  are  present,  soda  should  be  added, 
and  then  the  blxdsh  green  color  is  obtained,  even  with  less  than 
one  per  cent,  of  manganese. 

21.  Iron. — ^With  borax  in  the  outer  flame,  oxyd  of  iron  gives  a 
dark  red  glass,  which  becomes  yellowish  or  colorless  on  cooling. 
In  the  inner  flame  it  aflbrds  a  bottle  ^reen  color,  or  a  bluish  green 
in  a  more  perfect  reduction.  With  tin  the  green  color  is  hastened. 
The  peroxyd  becomes  magnetic  when  heat^  in  the  inner  flame. 

82.  Gobatt. — Oxyd  of  cobalt  gives  a  clear  blue  bead  with  borax, 
which  does  not  become  opaque  on  flaming.  As  in  other  metallic 
species,  the  sulphurets  snould  be  roasted  before  testing  for  the 
cobalt 

23.  Nickel. — Oxyd  of  nickel  forms  a  dark  yellow  or  reddish 
glass  with  borax,  which  is  nearly  colorless  on  cooling;  but  with 
more  of  the  oxyd,  the  glass  is  dark  brown,  while  hot,  and  becomes 
red  on  cooling ;  and  with  saltpetre  in  the  outer  flame  the  color  is 
changed  to  a  blue  or  deep  purple,  distinguishing  it  from  oxyd  of 
iron. 

Silver. — ^The  ores  on  charcoal,  with,  if  not  without,  a  flux,  are 
reduced  to  the  metallic  state.    But  when  other  metals  are  pres- 


8S0  CHEUIOAI.  UUfBRALOOT. 

ent,  lead  ia  to  be  mixed  with  the  aseay,  with  the  borax,  and  thus 
an  alloy  of  lead  and  silver  formed,  from  which  the  silver  may  be 
obtained  by  cupeltation. 

35.  Ghf^rids. — A  dull  a^eea  }>earl,  made  by  dissolvinc  a  little 
oxyd  of  copper  in  salt  of  phosphonia,  becomes  surrounded  by  a 
fine  blue  or  purple  Same  if  a  cliLorid  be  added,  which  continaes 
till  the  chlorine  is  expelled. 

26.  Fluorids. — When  fluorids  are  heated  witli  salt  of  phospho- 
nia  previously  melted  in  an  open  glass  tube,  the  glass  is  conxledf 
and  Brazil  paper,  placed  within  the  tube,  is  turned  yellow.  Hie 
Bait  of  phosphorus  for  this  experiment  should  be  free  from  all 
cblorids.  If  the  fluorine  is  present  only  in  small  qnantity  tlie  assay 
m^  be  heated  in  the  same  way  without  the  salt  of  phospborua. 

37.  StUphates. — Like  the  sulphurete,  in  their  reaction  with  a 
glass  of  borax  and  silica. 

28.  2{itratet. — Deflagrate  on  burning  coals,  and  also  give  off 
a  red  gas  when  heat^  in  a  matrass  with  a  drop  of  smphnric 
acid. 

29.  Phoaphatea. — If  a  phosphate  be  fused  with  boracic  acid, 
and  the  extremity  of  a  small  iron  wire  be  inserted  into  the  melted 
globule,  and  the  whole  be  heated  in  the  reduction  flame,  the 
globule  formed  at  tlie  extremity  of  the  wire  will  prove  to  bo  more 
or  less  brittle,  when  struclc  wltli  a  hniumer  on  an  anvil.  As  the 
bead  cools,  a  flash  of  liirht  is  usually  scc-ii.  Before  this  trial  it 
should  be  Bscertaiiicd  that  no  sulphuric  or  arsenic  acid  is  present, 
which  also  may  form  a  globvde  with  the  iron ;  nor  any  metallic 
oxyd  reducible  by  tlie  iron. 

30.  Boraies. — When  a  borate  is  meltctl  with  three  parts  of  the 
flux  called  Turner's  reagent,  (a  mixture  of  two  parts  of  fluor  spar 
and  one  of  bisulphate  of  potash),  the  flame  at  the  instant  of  fusion 
is  brightly  tinged  with  green.  This  trial  should  be  made  in  a 
dark  place. 

For  a  more  complete  account  of  the  blowpipe  and  of  its  use  in 
chemical  analytiis,  I  would  refer  to  the  Treatise  by  Berzelius 
(Whitney's  translation)  and  also  that  of  Plattner. 

In  addition  to  the  instruments  already  dei^cribed,  the  following 
are  important:  1.  A  small  hammf);  with  a  slightly  rounded 
fece  and  a  transverae  sharp  edge  at  the  other  extremity.  2.  An 
anvil,  or  piece  of  steel  3  inches  long,  1  broad,  Mid  y'j  thick — to  be 
used  for  pulverizing  minerals,  for  which  jiurpose  tlie  specimen 
should  be  first  wrapped  in  a  piece  of  paper.  3.  PUUinum/oil,  for 
enveloping  minerals  that  decrepitate,  i.  Fine  Plaiinvm  wwv, 
bent  at  one  end  into  a  circle  one  or  two  lines  in  diameter;  it  Teiy 
conveniently  holds  the  assay  in  fusion.  5.  CutHnff  plierty  tor 
separating  small  fragments  of  a  mineral  for  assay. 

OupelMiiion. — Cnpellation  is  a  process  by  which  one  metal  in 
;an  alloy  is  oxydized  and  absorbed  by  a  porous  material,  and  the 
•  other  left  pore.    It  is  used  for  separating  silver  and  gold  from 
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lead.  It  is  performed  before  the  blowpipe  by  making  a  small 
rounded  cavity  in  charcoal,  about  as  deep  as  broad,  (say  i  inch), 
patting  in  fine  bone  ashes  a  little  moistened,  and  made  snux^th  by 
pressure,  and  upon  this,  after  drying  slowly,  the  a^say ;  then  heat- 
ing in  the  outer  flame.  When  the  alloy  of  silver  and  lead  is  thus 
treated,  the  lead  becomes  an  oxyd  and  is  absorbed  by  the  bone 
ashes,  and  thcL  silver,  tli(»ugh  extremely  minute  in  quantity,  re- 
mains as  a  brilliant  globule  in  the  cavity.* 

The  ordinary  process  of  cupellation  is  as  follows:  The  assay 
is  heated  in  a  small  cup  (callea  a  cupep  made  of  bone  ashes,  (or 
in  a  cavity  containing  bone  ashes),  while  tfie  atrtioaphere  has  free 
aeoess.  The  heated  metal  is  oxydated  by  the  air  passing  over  it, 
and  the  oxyd  formed  sinks  into  the  porous  cup,  leaving  the  pre- 
cious metal  behind.  In  order  to  fuse  the  alloy  and  still  have  the 
atmosphere  circulating  over  it,  the  cupel  is  placed  in  a  small  oven- 
shaped  vessel,  called  a  muffle,  (f.  261) :  it  is  of  infusible  stone- 
ware, and  has  a  number  of  oblong  holes  ^ei 
through  winch  to  admit  the  flame  from  ^^^^K^r^^^^^v^rv^ 
the  fire,  and  give  exit  to  the  atmosphere     ^^^^^^^^^VVV\  \ 


which  passes  into  it.    The  muffle  is  insert-     l^^H  |  |  I  I  | 

ed  in  a  hole  fitting  it  in  the  side  of  a  verM-     ^^Hl  I  I  I  I  I 

CflJ  furnace,  with  me  open  mouth  outward 

and  even  nearly  with  the  exterior  surface  of  the  furnace.    The 

fire  is  made  within  Uie  furnace,  below,  around,  aud  above ;  and 

after  heating  np,  the  cupel  is  put  in  the  muffle  with  the  assay  in 

its  shallow  cup-shaped  cavity.    It  thus  has  the  heat  of  the  furnace 

to  fuse  the  assay,  and  the  air  at  the  same  time  is  drawn  in  over 

it  through  the  large  opening  of  the  muffle.    The  oxygen  of  the 

atmosphere  unites  with  the  lead  of  the  assay,  and  produces  an 

oxyd,  which  oxyd  sinks  into  tlie  cupel,  leaving  the  silver  or  gold 

bebind.    The  completion  of  the  process  is  at  once  known  by  the 

change  of  the  assay  suddenly  to  a  bright  shining  globule. 

In  the  cupellation  of  cola  containing  copper,  lead  is  melted 
with  the  assay.    The  lead  on  bein^  fused  in  a  draft  of  air  oxydi- 
ses,  and  also  promotes  the  oxydation  of  the  copper,  and  both 
oxyds  disappear  in  the  pores  of  the  cui)el,  leaving  the  gold  behind, 
and  the  silver  alloyed  with  it.    In  this  process  the  gold  is  melted 
with  three  times  its  weight  of  silver,  (a  quartation^  as  it  is  termed, 
the  gold  being  one  part  out  of  the  four  of  the  alloy),  in  order  by 
diffusion  to  enect  a  more  complete  removal  of  the  silver  as  well  as 
the  contained  copper.    Tlie  cupel  is  placed  in  the  lieated  furnace, 
and  the  gold,  silver,  and  lead  on  tlie  cupel ;  the  heat  is  sustained 
^til  the  surface  of  the  metal  is  quiet  and  bright,  when  the  cupel- 
lation is  finished ;  the  metal  then  is  slowly  cooled  and  removed. 

*  i  ttble  by  Prof.  W.  W.  Mather,  is  conUined  in  the  American  Journal  of  Science, 
P]iUi,  414,  which  ffives  the  ascertained  weight  of  globules  of  silver,  of  given  di- 
*'HWn^    Similar  tables  are  given  in  different  Treatises  on  chemical  analysis. 


222  CEmmcAL  mineealoot. 

The  batten  obtained,  after  annealing  it  by  bringing  it  to  a  red 
heat,  is  rolled  out  into  a  thin  plate  ana  boiled  in  strong  nitric  acid. 
This  process  is  repeated  two  or  three  times  with  a  chan^  of  the 
acid  each  time,  and  the  silver  is  thus  finally  removes  At  the 
United  States  mint,  half  a  gramme  of  gold  is  submitted  to  assay. 
The  assay-^ld  and  quartation-^ilver  are  wrapped  in  a  sheet  of 
lead  weighmg  about  ten  times  as  much  as  the  gold  under  assay. 
After  cupellation,  the  plate  of  gold  and  silver,  loosely  rolled  into 
a  coil,  is  ooiled  for  20  minutes  in  1}  oz.  of  nitric  acid,  of  20  to  S2^ 
Beaum^ ;  the  acid  is  then  poured  off  and  another  portion  of  strong- 
er acid  is  added,  about  half  the  former  quantity,  and  boiled  ten 
minutes ;  then  the  same  again.  The  gold  thus  purified  is  washed 
and  exposed  to  a  red  heat,  for  the  purpose  of  drying  and  annealing 
it,  and  then  weighed. 


m.  PSEDDOMOEPHS  AND  METAMORPHIC  CHANGES 

IN  MINERALS. 

Pseudomorphs  were  formerly  viewed  as  singular  freaks  of  na- 
ture, of  occasional  or  rare  occurrence.  As  science  advanced,  their 
numbers  were  found  to  be  large,  collections  of  them  began  to  be 
made,  and  chemistry  was  variously  taxed  for  their  individual  ex* 
planation.  At  the  present  time  the}'^  are  looked  upon  as  types 
and  evidences  of  vast  metamorphic  changes  and  processes  of  de- 
cay or  reformation  in  inorganic  nature,  which  have  modified 
extended  rock  strata,  and  dtered  the  structure  of  the  earth's 
surface. 

The  earliest  systematic  treatment  of  the  subject  was  made  by 
Haidinger  in  Brewster's  Edinb.  Jour.,  vols,  ix,  x.  In  1843  «p- 
peared  the  extended  work  of  Blum,  which  has  been  followed  by 
two  supplements.  Since  then,  the  wide  range  of  metamorphic 
action  as  illustrated  by  pseudomorphs  has  been  discussed  with 
abili^,  and  many  new  developments  by  Bischoi^  in  his  Chemical 
and  rhysical  Geology.  The  work  of  Volger  on  the  history  of 
minerals,  issued  the  year  past,  follows  up  the  same  subject  in  some 
of  its  departments  with  critical  care,  and  some  original  views. 
Various  memoirs  by  other  authors  have  also  appeared,  illustratinff 
this  important  topic.  Mineralogy  is  thereby  becoming  a  living  sci- 
ence, and  the  active  germ  from  which  the  science  or  Geology  in 
some  of  its  departments  is  to  have  its  true  development  More- 
over, it  is  receiving  a  purification  itself,  by  the  thorough  study  of 
the  liabilities  of  species  to  change,  thus  making  known  the  causes 
of  variations  in  analyses,  and  bringing  to  light  the  true  types  of 
the  original  species.  A  high  importance  is  given  moreover  to  these 
variations ;  for  each  marks  out  principles  uiat  have  operated  ex- 
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tensively  in  the  earth's  history.  Even  the  smaller  differences  in 
the  varieties  of  species  are  proving  to  have  an  influential  bearing 
on  the  alterations  of  these  or  other  species ;  and  they  have  also 
become  essential  data  towards  discnssmg  the  origin  and  peculiari- 
ties of  associated  species  and  the  genesis  of  the  he&  of  rock  in  which 
they  occur.  Every  analysis  has  therefore  a  high  interest,  a  special 
as  well  as  a  general  value,  and  they  cannot  be  too  much  multi- 

J>lied,  nor  too  fully  presented  in  a  Mineralogical  Treatise.    The 
brmulas  commonly  given  have  their  value,  if  they  are  right, 
which  is  not  always  sure.    But  the  details  of  the  analyses  have  a 
hi^er  and  wider  importance,  geological  as  well  as  mineralogical. 
Jrseudomorphs  have  been  classed  under  four  grand  heads : 

1.  PievdomoTphs  hy  alteration:  those  formed  by  a  gradual 
change  of  composition  in  a  species ;  e.  g.,  change  of  Augite  to 
Steatite. 

2.  Pseudomorphs  by  substitution  :  those  formed  by  the  replace- 
ment of  a  mineral  which  has  been  removed,  or  is  graidually  under- 
going removal ;  e.  ^.,  petrifaction  of  wood. 

3.  PseiidomorpKs  hy  incrustation  :  those  formed  through  the  in- 
crustation of  a  crystal  which  mav  be  subsequentljr  dissolved  away ; 
often  the  cavity  is  afterwards  nlled  by  infiltration ;  e,  g.^  change 
of  Fluor  to  Quartz. 

4.  PseuAomorphs  ly paramorphism :  those  formed  when  a  min- 
eral passes  from  one  dimorphous  state  to  another ;  e.  ^.,  change  of 
'Ar^onite  to  Calcite. 

These  different  kinds  of  change  are  not  always  distinguishable 
without  special  study.  In  some  cases  a  change  may  take  place 
through  aUeraiion  of  the  surface,  and  then,  this  process  ceasing, 
the  interior  may  be  dissolved  out,  leaving  a  pseudomorph  like  one 
of  incrustation:  or  a  pseudomorph  that  appears  to  be  a  result  of 
alteration,  exphcable  on  chemical  grounds,  may  be  wholly  due  to 
snbetitation  simply. 

A^in,  changes  of  some  Scapolites  to  a  feldspar,  and  of  Augite 
to  T^alite,  (hornblende),  have  been  considered  by  Scheerer  exam- 
ples of  parcmiorphism  /  Scapolite  being  considered  dimori)h- 
ous  with  some  feldspar,  and  Augite  with  Hornblende.  But  while 
such  paramorphic  cnanges  undoubtedly  take  place  with  Aragonite, 
their  occurrence  in  these  silicates — ^which  are  common  associates 
in  the  same  rock,  and  must  have  been  formed  under  like  circum- 
stances— ^18  hardly  probable. 

The  following  table  contains  a  list  of  the  known  varieties  of 
peeadomorphs  mat  have  thus  fieu-  been  observed : 

1.  ELDixvn. 

P$€udomarph,  Fk^rms  ImiMsd, 

K«iiT6  Copper,  Red  Copper,  Aragonite. 

SaiiTe  AntimoDy,  Yalentinite. 

Orftphite,  Pyritee. 


HarcMitc, 

Erabocitfl, 

Copper  Glnnet, 

Chalcupyrite, 

Qmj  Coppor, 

Silrer  Oluce, 

Qalann, 

Blend«, 

SUphanita, 

C«T«Utn«, 

Horn  Silver, 
CommoaSalt. 


UiniiuD, 

S/rolasitc, 
aDgmanniU, 

Wad,  Piiiomelane, 

Blaefc  Copper, 
Tin  Ore. 
Bitmath  Ochre, 
ADtimonir  Ochre, 
Antimony  Blende, 
ValeDtiDite, 
Areenolite. 


Hon 
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S.  ScLPonans,  Audncacm. 

Fonu  Itnitaftd. 
Uiipiekel,  Pyrrtiotine,  StenhaniU,  Bed  Silrer  On, 
Folybaeite,  Mareaaite,  Galena,  Specolar  Iron,  Bmj- 
tes,  Caleite,  Qoarti,  Aohjdrite. 
Stepbanite. 
Stepbanite,  Caleite. 
Copper  Olanee. 
ChUcopTrite. 

Copper  Grlance,  Gray  Copper. 
Galena. 

Pyrarg;rite,  A'ative  Silver. 
Pyromorphite,  CklciU. 
Caleite. 
Polybaaite. 
Capper  ^ritea. 

3.    CHIOUM,  FLOOBtM, 

Silver,  Red  Silver  Ore. 

Dolomite. 

Caleite. 

4.  OxiDa. 

Spathio  Iron,  Speeoler  Iron,  Aetinolite,  Uiea. 

PyritM,  Magnetite,  Limonite,  Oothite,  Spathie  Iron, 
Pharmacoaiderite,  Dolomite,  Calvite,  Barytea,  nnor, 
Quarti,  Garnet 

Pyrites,  Dolomite,  Smithsonite,  Barjtu,  Caloite,  CU- 
amine,  Vivianite. 

Specular  Iron,  Pyrites,  Lencopyrite,  Harcaaite,  Be!;!, 
Anberite,  Spathic  Iron,  Scorodito,  Cnbe  Ore,  Sj^er- 
oaiderite,  Blende,  Galeaa,  Pyromorphite,  Cervite, 
BsrytcB,  Fluor,  Caleite,  Dolomite,  ComptODha, 
Jeffereonite,  Pyroiene,  Red  Copper,  BotjI,  Qowts. 

Cerusile,  Pyromorphite,  Galena,  Caldte. 

Hanganite,  Polianite  (I),  Dolomite,  Calcita. 

Manganite,  Caleite. 

Hansaoite. 

Pyrolnaite,  Barytea,  Fluor,  Pharmacosiderite. 

Caleite.  • 

Copper  Glanee. 

Feldapar. 

Needle  Ore. 

Gray  Antimony. 

Gray  Antimony. 

Grav  Antimony. 

Realgar. 

Barytee,   PInor,   Qypeum,   Caleite,    Smitheoaito,   O^ 
Inmino,  Diallogite,  Barytocalcite,  Dolomite,  H«1lM- 
lite,   Coniaite,  Auffite,  Corundum,  Garnet,  StiHllta, 
Ueulandite,  Katrolite,  Datholite,  SeapoUte,  WoUnm,    , 
Oaleua.  I^'ritfll,  Spathic  Iron;  ai  Prate,  Oaldta;     , 
as  Chaleedong,   Barytas,  Fluor,   Caleite,   DoloiiiHe^    . 
Datholite,  Pfromorphite;  u  OamtlUn,  OtXtitt;  m^ 
Hornttaiu,  Floor,  Caleite,  Hiea,  ^lathifl  Iron;   m^ 
JatfT,  Hornblende;  as  Simiepal,  CUeita. 

&  AMHTOBom  SiuoiTn. 

Finite,  lolite,  Feldapar,  Andaluiita,  Venierite,  Tear 
maline,    Homl^ende,    El«olite,    Beryl,    Idooraa^v, 
Aogite,  Bpidote,  Albite. 


OrthocUw, 

Albitti. 
ScBpotite, 


B«DtMl*srit«b 
OrecD  Earth, 
Mtaraelimm, 


KmUb, 

TolkDsrite, 

Cimolita, 

FiaiU, 

F»hliuiit«,  eta., 

PnlutU, 

OloTCldta, 

SatroUtc, 
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Ftrnu  Imilatad. 
C&1cit«,  Lavmontiic,  Prolmite,  Aii«laiinB,  Lendtc 

OrthoelMC,  'WoriieriU. 

Epidote. 

Andiliuit& 

Commoa  S*It.  . 

UAaHDUlH    HtDIODI    BiLUUTn. 

Kyanit*,  Faldspar,  P^rope,  Chiutolite,  Conianuiite, 
Actio  olitfl,  Magnatite. 

Dolomite,  Spinel,  Qiurtx,  Chiutolite.  Topaz,  FeldBur, 
Hic>,3(»polite,  TourmaliitB,  Aiidaliuit«,  Stanrotid«, 
Kyanite,  Garaet,  Idocrau,  Hornblende,  Pjrox«ne, 


Spar. 


,  Hornblende,  Chrysolite,  Spinel,  Schiller 
%par.  DialUge,  Uica,  Qamet,  Chondrodite. 

Oarnet,  Honblende.  Feldspar,  Tourmalin*,  MagnM- 
ite(l)  Limonite  (Ij  Calcite,  Fluor, 

PyMiione. 

fyroxent,  Prehnite,  Chabaiite. 

Calcite. 

7,  Noa-MioKUUK  Hinaona  Sujouia. 


SjnneL 

I^paz,  Feldspar,  Fluor. 

Pyroxene. 

Labradorite,  Horablend*. 

lolite,  (aee  page  SI4,  toL  li), 

Analeime,  Lconhardite,  Lanmontite,  Hatrolit*. 

Nepheline. 

Ngpheline,  (Elaalite> 

Nepheline,  " 

Wolfram. 

Copper  Hiea,  Bed  Copper,    Aznrit*,  Chaleopyrite, 


CaleatiDe, 

Barytee, 

Anhydrite, 

QypaoiD, 

FolyhaUt*, 

Copperaa, 

Ansleute, 

Wnlfenita, 

BabMUte, 

Wolfram, 


8.  SulfDitb,  HoLTBDiTm,  Tdhobutb. 

StroDtlanite. 

WitheriU,  Barytooelcite,  Calcita. 

Common  Salt 

Anhydrite,  Cateite,  Oommoit  Salt 

Common  BtlU. 

Pyrites. 

Galena. 


9.  PaoaraAns. 
Triphyline. 


la  CtaaiMtirm. 


Qav-LuMft*,  Gypna,  Anbydiit^  Ihier,  Mdnar, 
nnipa,  QMn*^  I^rroxne,  Baijtw,  ^fNmorpQu^ 
Wangsnit*. 
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Spat  Ilk  Iron, 
SliiittiEOaite, 


cJcite 


Cafcite,  Dolomite,  Barytct. 
C«lGit«,  FInoT. 

Odona,    Angleaita,    LaadhilliU,    IJJurit«,    BatTtas. 
FlnoT. 

DiaUoeita,  Qaleoa. 

Ualachito,  RmI  Copper,  Cbalcopyiite,  Graj  Copper,  Asnrito,  CU- 

eite,  Cenuite. 
Aiurite,  Oray  Copper,  Bed  Copper. 

Tliese  exampleB  of  pseudomorphism  should  be  THideratood  u 
cfl^es  not  aimply  of  alteration  of  crvfitals,  bat  in  many  instances  of 
cliaugea  in  beds  of  rock.  Thus  alt  serpentine,  vhetiier  in  moim- 
tain  maeses  or  the  simple  ciystal,  has  been  formed  through  a  proccM 
of  pseudomorphism,  or  in  more  general  language,  of  metamorphism. 
The  same  is  true  of  other  magnesian  rocks,  as  stetatitic,  lalcon, 
and  chloritic  slates.  The  crystaHine  rocks  often  ofier  examples 
of  a  change  similar  in  nature.  The  Graphite  of  these  rocka 
may  be  but  a  pseudomorph  (or  metamorph)  after  some  vegetalilfl 
prodnct,  and  as  tmlr  so  as  the  petrified  wood  of  more  recent 
times.  Thus  the  snbject  of  metamorphism,  as  it  bears  on  all  cr^ 
tallinc  rocks,  and  that  of  psetidomorphism,  are  but  branches  of 
one  system  of  phenomena ;  tlie  cheraistiy  is  die  same  for  both. 

Tlie  common  change  of  pyrites,  forramg  the  main  ingredient  erf 
the  upper  part  of  metallic  lodes,  to  earthy  red  or  brown  iron  ore, 
thus  producing  the  gossan  of  miners,  is  an  example  of  these  pro- 
cesses now  in  progress.     In  a  similar  manner,  lodes  containinc 
copper  pyrites  are  sometimes  changed   above   to  red   or  black 
copper  ore,  or  impure  chrysocolla,  or  malachite,  mixed  with 
which  are  the  results  of  alteration  of  other  minerals,  (as  iron  py-  — 
rites,  arsenical  pyrites,  and  other  sulphurets  and  aiseninrets),  tnat'^ 
were  aseociatea  with  the  copper  ores ;  and  often  the  eossan  ode — - 
tains  disseminated  silver  or  gold  derived  from  the  decomposed 
ores.    These  are  cases  of  pseudomoiphigm,  as  truly  as  when  afflm— ' 
pie  crystal  of  iron  pyrites  oecomes  limonite ;  the  mode  of  change 
and  its  laws  are  the  same.     In  like  manner,  the  erubescite  of  tn^- 
upper  part  of  a  copper  lode  is  a  comparatively  modem  product^ 
arising  from  the  alteration  of  vitreous  cppper ;  or  copper  pyrites- 
and  vitreons  copper  may  have  each  proceeded  from  the  yelloir 
copper  pyrites ;  lor  the  erubescite  and  then  the  vitreous  copp^ 
osually  disappear  as  the  lode  is  more  deeply  explored.    So,  wneo 
fipathic  Iron  is  the  veinstone  of  a  lode,  it  is  often  exteuiTelr 
changed  to  earthy  brown  iron  ore,  more  or  less  impure  from  mizea 
ingrMients.    Again,  phosphates  and  arsenates  of  copper,  lead,  Aa, 
u  well  as  carbonates  and  sulphates,  are  among  the  surface  apectei, 
"Or  thoee  that  occupy  the  upper  part  of  metallic  lodes ;  ther  are 
flte  reenlta  of  alteration  within  those  depths  to  which  atmospnerie 
l^escies  penetrate 
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Causes  of  Change.* 

The  canseB  of  chanee  are  the  simplest  and  most  universal  oper- 
ations about  us,  (1),  The  solvent  power  of  ordinary  waters,  cold 
or  hot|  or  of  steam ;  (2),  the  reactions,  according  to  chemical  prin- 
ciples, of  the  ingredients  dissolved  in  these  waters,  or  in  mineral 
or  sea  waters,  heated  or  at  the  ordinary  temperature ;  (3),  the  p^ 
cess  of  gradual  oxydation  to  which  some  substances  are  liable,  and 
the  reaction  of  suostances  thus  formed  on  the  ingredients  at  hand, 
aided  or  promoted  by  electrical  currents  or  heat ;  (4),  the  action  of 
exhaling  gases  from  the  earth,  with  or  without  volcanic  action. 

Ordinary  waters  hold  in  solution,  as  is  well  known,  more  or  less 
of  mineral  matter.  The  Professors  Rogers  subjected  a  large  num- 
ber of  minerals  in  powder  on  filters  to  the  action  of  water  contain- 
ing carbonic  acid ;  there  were  among  them,  different  feldspars, 
tourmaline,  mica,  leucite,  hornblende,  pyroxene,  epidote,  axinite, 
garnet,  prdmite,  zeolites,  steatite,  serpentine,  chlorite ;  and  in  all 
cases  die  water  that  passed  the  filter  gave  evidence  of  the  presence 
of  an  alkali,  or  lime,  or  magnesia,  and  some  even  gave  the  tests 
with  the  first  drops.  Pv/re  water  gave  with  many  of  them  a  sim- 
ilar result,  but  more  slowly.  By  digesting  for  forty-eight  hours  in 
carbonated  water,  hornblende,  actinolite,  epidote,  chlorite,  serpen- 
tine, feldspar,  mesotprpe,  &c.,  they  procured  a  quantity  of  luYie^ 
magnesia^  ooeyd  ofxron^  alurmna^  sUiea,  and  alkali^  and  the  dis- 
solved ingredients  of  ibese  minerals  severally  amounted  to  from 
0*4  to  1  per  cent,  of  the  whole  mass.  The  lime,  magnesia,  and  al- 
kalies were  in  the  condition  of  carbonates,  and  the  iron  passed 
from  ibe  state  of  carbonate  to  that  of  peroxvd  during  evaporation. 
Thus  forty  grains  of  hornblende  digested  for  forty-eight  hours  in  car- 
bonated water  at  60^  F.,  with  repeated  agitation  yielded  silica  0*08, 
cxyd  of  iron  0*05,  lime  0*13,  magnesia  0*095,  manganese,  a  trace. 
The  suicates  of  magnesia,  lime,  and  manganese,  were  especially 
ready  in  vielding  to  this  action. 

These  facts  illustrate  two  important  points : 

1.  That  ordinary  waters  upon  and  tnrough  the  earth's  surface, 
are  constantly  active  in  dissolving  and  decomposing  minerals 
and  rocks ;  and  that  even  species  reputed  indestructible  are  thus 
acted  upon. 

2.  Tbatlbe  waters  are  thus  furnishing  themselves  with  chemical 
agents  for  effecting  other  changes. 

These  waters  penetrate  all  rocks,  as  well  as  percolate  through 
Boils,  or  run  in  streams  over  the  earth's  surface.  Hence  the  action 
18  a  universal  one,  everywhere  going  on ;  and  the  results  are  uni- 
versal. Bones,  shells,  corals,  and  animal  remains  generally  are 
also  sources  of  carbonate  of  lime,  phosphates,  and  nuorids ;  and 
plants  may  contribute  also  potash  and  soda,  and  sometimes  silica. 

*  The  following  obserYationB  are  derived  mainly  from  Biechofe  eztensive  work. 
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Carbonic  acid  19  a  constant  iugredieut  of  the  atmosphere,  and  is 
dissolved  by  the  rains  as  they  descend ;  and  hence  this  actiTe 
decomp'jsing  agent  is  present  in  ordinary  watere.  It  is  also  a  re- 
sult of  different  mineral  changes.  Sulphate  of  iron  along  with 
vegetable  matters  gives  oxygen  to  the  carbon  of  the  veefltablo 
matter,  and  thus  prodncea  carbonic  acid  and  pyrites  or  Bulphnret 
of  iron,  and  the  large  quantities  of  pyrites  in  coal  beds  shows  on 
how  grand  a  scale  this  process  has  acted.  Sulphate  of  zinc  in  a 
similar  manner  produces  carbonic  acid  and  blende  or  sulphoret  of 
zinc.  Bischof  observes  that  the  carbonic  acid  which  lias  thus 
been  eliminated,  must  have  been  sufficient  in  quantity  to  make 
if  together  an  atmosphere  of  carbonic  acid  eqoal  in  height  to  our 

S resent  atmosphere.  Again,  decomposition  of  snlphureta  pro- 
ncee  sulphuretted  hydrogen ;  this  by  oxydation  by  moaoB  of  tlie 
atmosphere  fontis  sulphuric  acid,  and  the  sulphuric  acid  acting  on 
limestone  produces  gypsum,  it  may  be  in  extensive  beds,  and 
liberates  carbonic  acid.  Sulphnrous  acid  also  forms  about  volcar 
noes,  which  becomes  sulphuric  acid,  with  the  same  result.  More- 
over silica  in  waters  accompanied  by  heat  will  decompose  lime- 
stone and  liberate  carbonic  acid.  Hence  it  is  that  this  gas  is 
exceedingly  common  in  exhalations  from  mineral  springs,  and 
occurs  more  or  less  in  all  waters. 

The  dissolving  and  decompwing  action  of  carbonated  waters  is 
therefore  general.  The  sea  and  aU  other  sources  partake  of  this 
character,  and  unite  in  carrying  on  the  changes  to  which  the  pro- 
cess leads. 

The  chemical  agents  witli  which  ordinary  waters  are  generally 
supplied,  are  the  fi  dlowing : 

Vai^tmic  add:  carbonate  of  j>otash,  of  soda-,  bicarionat4i  qf  mag- 
nesia, qf  Ume,  of proUmid  of  iron;  cMorirfa  of  sodium,  of  inagnen- 
v/m,  of  cal-citim  ;  sulphate  of  soda,  of  lime,  of  magnei^a:  silicairr 
silicate  of  soda,  of  mafn^sia,  qf  lime  ;  phosphate  qfhnte:  with 
rarer  ingredients,  as  jtuoriTie,  in  some  of  its  compounds,  nttratea, 
salts  of  lithia. 

Mineral  waters  contain  the  same  ingredients  only  in  larger 
quantities;  also,  horacic  acid  and  horaten,  sometimes  traces  of 
arsenic,  copper,   and  other  metals,  h-omids,  iodids,  sulphuretted 


The  sea  differs  rather  in  the  proportion  of  the  salts  than  in  their 
kinds.  Oliloriil  of  sodium  or  common  suit  is  most  abundant ;  next 
chlorid  and  sulphate  of  magnesium ;  then  chlorid  of  potassium,  of 
magnesium,  sulphate  and  bicarl)onate  of  lime,  some  silicate, 
(probably,  according  to  Bischof,  a  silicate  of  magnesia),  bromids, 
lodida,  liunrida,  boracic  acid,  and  hyrlroBulphurets.  The  carbonic 
.acid  in  sea  water,  most  abundant  about  snores  where  animaJ  life 
may  contribute  it  by  resjiiration,  enables  it  to  dissolve  ^ells  and 
.corals,  and  form  bicarbonate  of  lime.* 

■  S«e  oa  this  labject,  BiKhof,  VoL  I,  p.  966,  and  diewhere. 
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The  following  are  the  constitaents  of  different  natural  waters  in 
10,000  parts : 

I,  Sea  water  from  near  coast  of  France,  Voagl ;  II,  ib.  near 
Havre,  Riegelj  III,  Mediterranean,  Laurent;  IV,  Gteysers,  Dr. 
Sandbergerj  Y,  Rhine,  Miiller;  VI,  Thames,  near  Twickenliam, 
Clarke ;  Vll,  Artesian  well,  near  Vienna,  Bagsky  (containing  also 
free  carbonic  acid,  4:-44  cub.  in.  in  26  Prussian  ounces) ;  V IIL 
Salt  Springs  of  AViesbaden,  Fresenius,  (to  the  analysis  adu,  chlorid 
of  lithium  0*0018,  chlor.  ammonium  0*17,  iodid  of  magnesium 
tracej  bromid  of  magnesium  0*04,  silicate  of  alumina  0*0061. 
arsenic  acid  0*0015,  traces  of  carbonate  of  baryta,  strontia,  oxya 
of  copper,  and  32*2  cub.  cent,  nitrogen) ;  IX,  Marienbad,  temp. 
11 -SS**  C.  Kersten,— add  Cftrb.  lithia  0-06,  carb.  strontia  0*02,  phos- 
phate of  alumina  0*07. 


IL     nc    rv.     V. 


Sea.      Sea.     QeTi. 
Chlorid  Sodium,   261-0  246*82  272*2  26*21 


Rhine, 

0*07 


VL     VIL        VIIL         IX. 

Thamef.  ArkweU.  Wittbaden.  Ifarienbad 
68-86        14*64 


It 


2-8 


Potaasiam,  —      8n>7 

Calcium,      4*89 

"    Magneumii,85-0    26*64 
Carb.  lime,  2*0      1-76 

"      Magnesia,     0*78 

SDlph.  Lime,  1*6    10*97 

**       Magnesia,    67*8    21*46 
Free  Carb.  Acid, 
Phosphate  Lime, 
SUica, 

Sulphuret  Sodimn, 
Carb.  Soda, 

/"      Ammonia,    • 
Snlph.  Soda, 

Potaah, 
Carb.  Manganese,  ■ 

"     Iron, 
Organic, 

Nitrate  Magnesia, 
Soda, 


0*1 

61-4 
0*1 
1*9 
16 

70*2 


«• 


0*04 
6-67 

60*97 
0-88 

19*89 
0*88 

10-70 
4*76 


0-86 
0*48 
0-88 
0-26 


0*260  0-18 

2-02 

1-828  8-66 

0*147  0*90 

0-064  2*68 


61  •84*  4*44» 


0*10    0-039    0-17 


1-46 
4-71 
2*04 
4*18 
0*10 


62291I* 
0*004 
0-60 


0-286 
0*096 


0*04     

0*08     

0*48     0*497 


0-01 
0-19 
1-60 
1-27 


0-006 
006 


6-04 
4*64 


19-48* 
0*02 
0-88 

11*64 

47*22 
0*66 
0*06 
0-46 


a  In  cubic  centimeters. 


b  Add  0-lW  alumina. 


The  amount  of  solid  matter  in  soliUion  in  the  Bhine,  which 
passes  Emmerich  in  a  day,  according  to  Muller,  amounts  to  44,240 
cubic  meters,  of  which  4,604  is  sulphate  of  lime,  4,580  sulphate  of 
magnesia,  11,523  carbonate  of  lime,  5,770  carbonate  of  magnesia, 
940  carbonate  of  Iron  and  manganese,  930  chlorid  of  sodium,  1,930 
ailica,  2,730  alumina,  11,333  organic  ingredients;  and  the  amount 
for  the  year  is  16,147,600  cubic  meters  of  these  ingredieuts. 

For  an  analysis  of  the  waters  of  the  Dead  Sea,  see  Yol.  11, 
p.  91,  and  for  others  of  sulphuric  acid  waters,  p.  148.  For 
American  waters.  Am.  J.  Sci.  [2],  ii,  218;  iv,  385;  ix,  123:  xi, 
174. 

The  following  are  the  rates  of  solubility  in  water  of  some 
mineral  substances,  as  given  by  Bischof : 
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BQioa  in  it*  gelstiDOiu  oonditioD,            1  part  ■■  1,000            of  water. 

Bilieate  of  Fotaah  (&^i',  WaaMrgUi),  "  4  to  B  beatod 

Carbooato  of  Lime,  "  1S,000— M,000 

"                  "       vith  carbonio  add,  "  1,000                    " 

CarbonaUafHagiiMia,                        "  lit 

Carbonate  of  Barjta,               "          "  "  4,tOQ 

BolphaU  of  Liina,           83°  F.,  "  MS 

Hi"  v.,  ••  4H 

8n1[diata  of  Magaaua.    ii9  F.,  4 

8alpliat«  of  Baiyta,  "  UOfiOO                   " 

SiUoat«  of  Baryta,  "  90,000 

8ilieat«  of  Strontia,  "  I,ses 

Silioata  of  lima,  <Wolla«taQito),  "  S.KS—tfiei 

BUieat*  of  UagncaiB,  "  83,000— »0,600 
Silioatc  of  AlumiDa,  (fbnnod  by  action  of  tUkaline 

•ilioata  on  a  bot  aolntion  of  altua),                   119,000 — 884,800  " 

Tery  many  of  the  ingredients  in  solution  are,  when  pure,  actiTe 
agents  in  proda'cing  chemical  changes :.  and  their  power  is  not  alto- 
gether lost  by  diffusion  in  water.  An  alteration  or  decompositJoii 
may  go  on  at  slow  pace,  bnt  it  is  all  sure  progress,  and  in  procea 


of  time  it  will  make  itaelf  apparent ;  with  past  geological  ages  to 
work  in,  the  results  may  he  meaanred  only  by  the  extent  of  the 
earth's  surface  itself.     Heat  may  occasion  greater  activity  in  these 


changes ;  and  the  wide  prevalence  of  thermal  springs,  ana  yolcanic 
regions,  extinct  and  active,  and  the  foldings,  elevatione,  and  crya- 
tulization  of  rock  strata,  show  that  this  aid  has  been  extensirely 
given. 

The  saline  and  other  ingredients  of  waters  are  derived  from 
various  mineral  species. 


XiiM. — From  Calclte,  and  relaUd  *peoiM,  Gypttun,  Apatite,  mneli  Pyroxene  (aotfa 
ffivioE  20  p.  c).  Hornblende  (IS  p.  c),  WoUaetonite  (46  p.  c),  Scapolite  (90  p. 
1  related  ipeciea,  Oligoclue  (3  p.  c),  Labradorite  (11  p.  &),  Anortliit* 


(IC  p.  a.),  Andeaite  (6  p.  c),  Kpidote  ('11  p.  c),  Allanite  (10  p.  c),  Idocrai*  (SS 
p.  a.).  Garnet  (some  80  p.  c),  Axinite  (20  p.  c),  Uarguite  (10  p.  c);  aleo  fl  — 
*heIU,  Bonei,  etc 

PetaiJi. — From  Orthoelase  (IS  p.  o.),  leaa  abaodantly  from  the  other  feldapara;  Mb>- 
coTite(ep.c),Biotit«(B  p.o.),Lepidolite(4— lOp,     ~  ""         '■    '"     •- "      ' 
NephoUna  (fi  p.  c),  Leocite  (21  p.  c),  some  Tonnnalii 
ii  abundant  in  granilin  and  moat  feldapathio  rocki. 

rSoda.— From  Albite  (10  p.  o.)'  Oligocloee  (B  p.  c),  other  foldi 

Nepheline  or  Elieolite  ;lfl  p.  c),  aome  Scapolite  (G  p.  c),  Acinite  (10  a  e.1  tawm 
Tonrmalinc,  eomi  Uica,  Analoime,  and  many  Zeolitea.  Boda  ii  therefore  itifAj 
distributed  in  Granit«<,  Syenitea,  and  latiolu  igueoiu  rocka,  beaides  being  m 
abundant  in  Seawater. 

Jfa^fuato.— From  Talc  or  St«atite  (33  p.  c),  and  Talcoae  rocki,  Seipentiiiea  (40  p.  &), 
and  related  minerals,  Chlorite  (83  p.  c),  and  Chlorite  toAm,  I^rosene  (aom*  SO 
to  2G  p.  c),  Hornblende  (some  !0— 80  p^  c).  Chryaolite  (60  p.  c),  OfaondirodiU 
(G5  p.  c),  loUte  (10  p.  c),  Biotite  (18  p.  c),  Fhlogopite  (!B  pL  &),  Spinel  (10 
p.  c.)    Sparingly  in  Oamet,  Idocraaa,  Epidots,  Ac 

^lAio.— From  Petalita  (26  p.  c),  Spodnmene, (fi  p.  «.),  T^phyline (S  p.  a.) Lepid^ 
lite  (aometimes  4  p.  c.) 

Silica. — From  Qusrti  and  all  silicatea.  The  Silicatei  contain  Silica  either  in  ita 
soluble  or  its  insoluble  state,  the  former  in  thoM  apeeiea  whieh  gelatinite  wili 
acids,  and  these  are  most  readily  decomposable  ana  most  solnble. 
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1iiM^iML--From  Floor  Spar  (48  p.  c),  Cryolite  (54  p.  c).  Apatite  (1-26  p.  c),  Ohon- 
drodite  (8*6  p.  c),  some  Mica  (sometimes  10  p.  c),  Topaz  (16  p.  o.),  Flnocerite, 
Tttrooerite ;  also  traces  in  Hornblende,  F^rochlore,  Leucopnane,  Fahlnnite, 
Apophyllite,  Garpholite  and  Pyromorphite,  and  several  other  phosphates ;  also 
in  corals,  shells,  and  animal  remains. 

7ki4mns, — From  Common  Salt  and  other  Cblorids ;  also  Sodalite,  F^rosmalite ; 
traces  in  Apatite  and  some  other  Phosphates,  some  Micas,  Elssolite,  Nosean, 
Hauyne,  dco. 

ioraeie  Acid — ^From  Boracite  (69*6  p.  c),  Danburite  (27  p.  c),  Toormaline  (4  to  12 
p.  c.)>  Azinite  (6  p.  cX  Datholite  (21  p.  c),  Warwickite  (60  p.  cf) 

kUpkur  and  Suiphurie  Acid — From  Sulphate  of  Lime  and  other  Sulphates,  Iron 
Pyrites  and  other  Snlphurets ;  also  Nosean,  Hauyne,  Helrin,  Lazalite,  Skolop- 
aitcL 

^kotphcrie  Aeid — From  Apatite  and  other  phosphates;  also  sparingly  disseminated 
in  Basaltic  and  other  rocks ;  also  from  bones,  shells,  corals,  and  all  animal  re- 
mains, and  soil  which  contains  the  results  of  their  decomposition. 

Hie  following  are  some  of  the  modes  in  which  the  ingredients 
Q  waters  act,  and  the  results  of  the  operations.  Ooveming  the 
wholly  is  the  general  principle  in  chemistry,  that  in  decompositions 
he  resulting  compound  isless  soluble  than  thecompound attacked. 

1  Oofh^nie  aeid {C\in  solution. 

..  Diasolres  caloite  (CaC),  and  thus  aids  in  forming  pteudomorpht  by  iuUHiuium 
after  calcite,  the  new  mineral  present,  as  carbonate  of  iron  or  carbonate  of  man- 
ganese, taking  its  place.    Hence  Spathic  Iron,  Dialloffite,  etc,  after  Calcite. 

.  Aeiks  on  8eapol%U;  combines  with  the  lime  and  forms  carbonate  of  lime  (6aO); 
and  when  the  lime  is  remored  0  if  it  continues  to  act,  removes  alkalies,  as  idka- 
line  carbonates. 
Aets  on  Zabradi>rite  and  the  lime  feldspars ;  combines  with  the  lime,  making  car- 
bonate of  lime.  (Calcite).  ,  Hence  part  of  the  Oaieite  in  amygdaloids.  fit  too 
little  C  to  take  up  all  the  lime,  the  rest  separates  as  silicate  of  lime.  Hence 
may  come  WolUutanite;  and  with  hydrous  silicate  of  alumina,  the  ieolUet 
aamiaining  lim§;  with  alumina  and  silicate  of  soda  firora  the  soda  of  a  feldspar, 
•ome  the  uBolitM  eomiaining  ioda,  and  with  infiltrating  waters  holding  baryta 
in  solution,  those  eofUaining  barjfta.  In  the  above  process,  part  of  the  silica  is 
let  firee  as  soluble  silica ;  hence  may  come  st/ica  tn  tht  form  of  rock  erytal, 
a^aU,  chaleedmy,  <>pal,  eommon  in  amjffdaloids.  Also  with  the  feldspars, 
atmospheric  waters,  in  which  there  is  little  C,  carry  off  part  of  the  alkalies, 
wnd  the  rest  separates  as  alkaline  silicates,  in  solution,  and  leave  Kaolin,  (Si' 
Bi^  fi*),  containing  some  disseminated  silica,  that  is  set  free  by  the  process. 

',  Aets  on  pproxeiu,  kombUnde,  trap  or  ba»alt,  (usually  composed  of  fabradorite 

•  and  augite,)  and  amyadahid :  if  solution  is  saturated  with  C,  lime  is  removed  as 
earbonate  of  lime,  also  the  magnesia  as  carbonate  of  magnesia ;  and  thus  by 
the  removal  of  the  bases  may  come  (Xmolite,  With  less  0,  the  magnesia  is 
not  acted  upon  until  the  lime  is  mostly  removed,  and  if  C  is  exhausted,  the 
magneaia  separates  as  silicate  of  magnesia ;  hence  may  come  SapomiU;  and  if  iron 
Is  present,  ekhriU,  both  of  which  are  common  in  amygdaloids. 
Aeting  on  olivine,  removes  the  protoxyd  of  iron  and  some  magnesia,  as  earbonate, 
hence  urpenHns  afUt  olivine.  Caroonate  of  magnesia  is  a  common  associate 
of  serpentine. 
Dissolves  gelatinous  silica,  and  the  silica  crystallixes  as  quarts  on  heating  slowly 
to  200  or  SOO  C.  (Senarmont). 

S.  Alkaline  CarbonaU  in  SoluUon,  (&0  or  fTaO  with  water). 

.  Dopomposes  CaF  (fluor  spar),  especially  if  heated,  making,  carbonate  of  lime  (Oa 
U) ;  hence  the  pseudomorph  Calcite  after  Fluor, 

,  Aets  on  heavy  spar,  (BaS),  heated  to  80^  F.,  affords  Witherite,  and  alkaline  sul- 
phates, (Ba(3),  hence  Witkerite  after  Heavy  Bpar.  Temperature  much  below 
W>,  the  sulphate  is  restored.    Henoe  Heavy  Etpar  afttr  wiiktriU, 
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«.  ActBOn  CelMtine,  (Sr  S)  heated  to  S0°  F.,  afford)  StroDti«iiit«  (&r  C),  and  klta- 
Jine  lulphatai ;  heoce  StranliaHiU  ajter  Cdntint.     Similarly  oa  f  b  St. 

d.  Acts  on  liilicatB  of  lima,  dBcompoaing  it,  forming  CarboruUe  of  lAme. 

A  Acta  on  pyroxene,  the  lime  of  pjroiene  taltei  the  C.  and  the  alka1i«a  take  the 
place  of  the  lime ;  hence  Oreen  Earth  afltr  Anyite.  Hie  aame  on  Seapolit*; 
heaneUiea  after  SeapoliU;  and  ai»o,  Algtritt  afttr  Bcapotile ;  in  a  aimilar  nun- 
ner  other  altered  alkaline  forms. 

f.  Acts  on  an  (kloDUDone  hornblende,  the  alkaliea  are  left,  and  CaremoTcd;  A«m* 

lliea  after  HonMtnde.    Or  Jfe  aod  3llg  removed  and  Cbabaiite  ii  formed,  (0Z7- 
gea  ratio  of  vhich  for  boaea  and  siliea  is  1 :  a,  aa  in  hornblende). 

g.  Acts  on  pboepbate  of  lime  (apatite),  producing  carbonate  of  lime  and  alkaline 

phoaphate ;  hence  CaUitt  after  Apatite. 

h.  BiuolTea  alumina,  and  may  remove  part  of  the  alumina  fromaluminona  minerali. 

i.  Acting  ouSulphateofCopper,farinacnrboaate  of  copper  or  OrMitifiiiacAit«,(Roae). 

k.  Bicarbonate  of  Soda  acta  on  Salphate  of  liuie  and  lorma  CaUiU  if  the  eolation  is 
verv  veah,  (2°  Beautnd);  ur  AragotiUt,  if  etronger,  (G°  or  S°} ;  and  hence  ara- 
gonite  in  sypeeona  and  ealiferout  depoaita ;  the  same  acting  on  aulphate  of 
magaeeia  heated  forms  Carbonate  of  Magnesia ;  on  sulphate  of  iron  forma 
Cartranate  of  Iron,  etc ;  on  sulpho-arseaite  of  silver,  forma  Light  red  lilttr,  Ben- 
annont.  Potaah  in  aolntion  acting  oil  gypaum  forma  ealcite,  tha  earbooM 
acid  in  this  ease  coming  from  the  atmoephere. 
8.  Alkalitu  BilUaU  iia  telutioa,  (derived  lately  &om  deeompoaition  of  foldapan, 

0.  Aets  on  sulphate  or  ohlorid  of  lime,  produces  Silicate  oflune,  and  snlphat*  of 
alkali  1  hence  WollaMonUe. 

b.  Acta  on  sulphate  of  magnesia,  if  heated,  prodaees  jStlwote  of  magMiim  and  anl- 
phate  of  alkali. 

e.  Acta  on  !ba5  or  SrS,  no  deeompoaition. 

d  Acts  on  M^  CI,  prodnces  Sifienta  of  ntagneiia  and  chlorid  of  alkalL 

e.  Acta  on  bicarbonate  of  lime,  heated,  a  partial  deconiposition,  complete  only  aft«r 

a  long  trialj    forma  alkaline  carbonate,  carbonate  of  lime,  and  free  ailiu; 
hence  iniartt,  ibo.,  (in  part)  in  amygdaloid ;  and  Quarti  after  CaMit. 

f.  Act*  on  bicarbonate  of  iron,  aimilnr  result 

0.  Acta  on  Jtagntna  Alba,  similar  result. 

A  Acts  on  carbonate  of  iron  (C'eC),  and  carbonate  of  magnesia,  (lElgO),  togethar 
produces  angitet. 

i.  Acts  on  alominoni  hornblende,  givca  alkali  removing  lime,  and  forma  mioa;  Aosm 
Mica  afltr  Homblenje. 

k.  Acts  on  ferruginous  grains,  and  forma  Olttutonilt,  (green  graine  of  cretaoeons  for- 
mation containing  alkalies). 

1.  Decomposed  when  organic  matter  and  an  alkaline  carbonate,  which  give  rise  to 

ammonia,  ore  preaent,  and  silica  separatee,  as  opal,  qtiortt,  ehaiceAmg :  a  com- 
mon proeeas. 
m.  With   phoepbate  of  limo  (Ca'F)  or  phosphate   of  aluniinn  no  action,  even 
whan  neatsd ;  and  hence  these  compounds  may  coeiist  with  alkaline  ailieataa. 
M,  Potaah  ailioata  oetad  on  by  aoiutioa  of  common  salt,  more  or  Iras  ehange4  to 

soda  silicate. 
o.  Deoomposed  bj  carbonic  acid,  if  the  silicate  contains  no  more  than  \i  to  is5i ; 
and  beace  alkaline  siticatoa  and  carbonates  of  alkaU  coexist;  so  also  silicate  of 
soda  and  bicarbonate  of  lime,  as  in  Cancrinite. 
cate  of  baryta  in  solu  -       ■      ■ 
>  sulphate  of  baryta. 

Silica  in  solution  ia  often  distributed  through  other  minerals,  and  may  thus  give 
them  an  uunatural  hardness.    The  hydrous  mngneaian  silicatea  and  laolitea  appear 
eapociolly  to  beat  times  affected  by  this  cause. 
4.  Sidphatt  of  Soda  in  SoliitVM. 

a.  Acts  on  chlorid  of  calcium,  forms  gypaniD. 

b.  Acts  oQ  chlorid  of  mognuium,  forms  sulphate  of  magnesia. 
e.  Act4  on  fSaO  forma  aulphate  of  baryta,  (Heavy  Spar). 

G.  Carbonate  of  Lime  in  Solution,  ae  Bicarbonate, 
a.  Acta  on  nlkahne  silicates,  producing  Silicate  of  Lime,  Alkaline  Carbonat«s,  asd 
free  Silioa ;  hence  Quart*,  dc,  in  rocks. 
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r.  Dis^aUea  flnor  ipir ;  lienc«  iuEltrBting  waten  in  limcitone  diBsolTg  oat  fluorid*, 
(a*  flitoT  Spar),  and  carry  Ihem  to  Open  ipacet  where  they  may  crjatullin. 
Ferhapa  the  uoie  with  Apatite. 
d.  A'-U  un  Milphuret  of  iron  and  fomu  Sulphate  of  Lima  and  Carbonalt  of  /mil,  or 

Ltm«nilt  br  oiydation  of  iron. 
f.  Act!  on  blende  and  forms  Carbonali  of  Zinc,  (Smith aonita). 
/  Acl<  onSulphste  of  UagDraU,  if  heated,  and  fomu  Dolomite  (Ton  Morlot)  and 
(iypsuDi,  which  miDeraU  are  often  luociated. 
e.  Sutphatt  of  Lime  (^aS)  iit  fUufioN. 

a.  ActsoD  Witbcrite  (BaC)  at  ordinary  temperatare,  ptodnciog  HeaTj  Spar  (fiaS), 

hence  Htavi,  Spar  after  "WilhtriU. 

b.  AftA  on  Barytoca1citD,atniiIarly  ;  bence  Hfavif  Spar  afler  Bari/totaleitt. 

c.  Aet»  on  Strontianite  (SrC) ;  hence  CeUttine  afltr  Slrontiarute. 

d.  Acta  on  Carbonate  of  Ma^esia,  producing  Sulphait  nflfagnetia  and  Caleite. 

e.  Acts  on  Silicate  of  Strontia.  yielding  silicate  of  lime,  and  Sttlphale  of  SlroiUia, 
(Celntine). 


/.  Acta  on  an  alkaline  liljcate,  alTordiog  Silieatt  ofLinu. 

tDiwoWes  Apatite,  (ClaT). 
Avted  on  by  organic  matter,  yields  carbonic  acid  by  deozydation  of  inlphi 


'.  DiwoWes  Apatite, 

id  lima,  and  forma  lulpnaret  of  calcinm  and  water. 
t.  I>«compoa«d  by  iteain,  enlphuretted  hydrogen  produced. 
T.  Carbonair  of  Magnttia  in  tolutioit  ai  bicarboTuUt, 

a.  Acti  on  CaO  and  pruducea  a  double  carbonate  of  lime  and  magneaia,  or  Dolo- 

mite ;  hence  Dotomitt  after  Caltile, 

b.  Ai'ta  on  sulphate  of  lime,  and  producea  Dolomite ;  benee  Ihlemita  aJXer  Qypman. 
e.  Acts  on  silicate  of  lime,  forming  ailicule  of  mognpaia  ;  hence  ttealitic  compotmdM. 
d  Acts  oa  pyroxene,  the  carbonic  acid  taking  off  lime  and  leaving  magneaia ;  hence 

HnmbUiult  ajtrr  Augite,  Pfrallolite  afltr  Auaile,  Broniilt  and  Ilyptnthtm 
afler  Aitgilt,  Further  action,  remaring  all  the  baac*  but  magneeia.  and  adding 
mognetia  in  place  of  the  lima,  and  water  taken  up  ;  hence  StrpntliHa,  Bttaiitt, 
TaU,  gfttr  Fyroxtiu. 
B.  Sulpiale  of  ifajrnnia  in  toltilion. 
a.  Acta  on  carbonate  of  baryta,  (fiaC),  prodncaa  Heavy  Spar,  (fiaS^  and  earbonate 
of  mogneaia,  |!^gC);  and  similarly  with  carbonate  of  strontia;  hence  Heavy 
Bpar  afler  Mtherili,  Celeitine  afler  Strontianilt. 

9.  Silieatt  a/  Magnetia  in  tolvtion. 

a.  With  carbonate  of  magneaia,  (llfgC),  prodnces  thesitieeous  variety  of  magneoite. 

b.  Acts  on  j[^,  prodnces  steatite;  Sivaati  Steatite  afler  MagruHte. 

c.  Acti  on  Spinel,  produces  Steatite ;  hence  Steatite  after  Spintl ;  similarly  for  Cbiaa- 

tolite,  Veldspar,  Augite,  and  many  other  eteatitic  poeudomorpfai. 

10.  Sulpkatt  a/ Iron  in  folvtion. 

a.  Acts  on  phosphate  of  lime  in  solution,  (from  animal  remain i),  and  produces  phos- 

phate of  iron;  hence  Hit  inn  j(« ;  similarly  from  sulphate  of  copper  in  solution, 
Photphale  of  Copper  or  Pi/Tomorphitt. 

b.  Acts  on  carbonate  of  lime,  and'producee  carbonate  of  iron  and  sulphate  of  lime; 

bence  Spathic  Iron  afler  Cateile,   Similarly  sulphate  of  line  prodnces  carbonate 
of  line;  and  hence  Smithtonite,  {ZnO),  after  Caleile. 

11.  Carbonate  of  Iron,  ^t'vC),  in  toliitioii,  at  bifarbonate. 

a.  Acts  onphoaphateof  hme,  and  producea  rmaniff  or  phosphate  of  iran,(prababljr 

thecommoD  process). 
A.  Acts  on  silicate  of  lime,  and  forms  tilitate  of  protaxj/d  of  iron,  Hidngerite,  Pin- 

gerita,  Chloroph«ita,  Bilicatea  of  Iron,  reauting  front  deeampoaition  of  baaslt, 

and  minerals  containing  iron. 
IS.  Snlpkurttlid Hgdrogn or Hydroiidplutrttiin iilitlion,(,pntiue»i'hjoxyi»,tion 
of  lulphurets,  or  by  daoiydation  of  lulpuitet  in  water,  through  tfaa  iutwrantiou  of 
or^onie  matter  with  water). 

a.  Aet«d  on  by  organic  matter,  ■  depoait  of  BtUphmr,  ai  in  aonu  nlphw  water. 
80 
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&.  Acted  on  by  snlphnroTiB  acid,  a  deposit  of  Sulphur,  tm  about  Yolcanoes,  (2HS-|- 
SO"=2H()+8S). 

«.  Changed  by  oxydation  through  oxygen  of  atmosphere,  to  snlphoric  acid  and  wa- 
ter, and  some  salphnr  deposited ;  and  sulphuric  acid,  with  chalk,  or  calcite,  then 
forms  gypsum,  and  gives  rise  to  other  sulphates;  hence  Oyptum  after  CaleiU 
and  Oaylu9»Ue,    Hence  gypsum  beds  and  the  sulphur  they  contain. 

d.  The  sulphur  acid  acts  on  augite,  feldspar,  Ac,  in  Tolcanie  resions  especially,  and 

produces  complete  decomposition,  separating  silica  as  Hyalite,  Quarts,  aiU- 

oeous  incrustations,  Sinter,  forming  also  Oimolite,  PhderiU,  Lentinite,  Bearbro* 

ite,   (be    Lithomar^e  after  Feldspar  and  7\>p<u. 
c  Acts  on  sulphate  of  unc,  and  reduces  it  to  sulphuret  of  zinc 
/.  Acts  on  carbonate  or  phosphate  of  lead,  and  changes  it  to  Sulphuret  of  Laid 

or  Galena ;  on  Native  Silver,  and  changes  it  to  Sulphuret. 
g.  Acts  on  chlorids  of  the  metals,  and  forms  sulphurets;  thus  Blende,  Pyritaa, 
^  Galena,  Copper  Glance,  Silver  Glance,  Bismuth  Glance,  Antimony  Qlmnoa, 

Tetrahedrite  (Durocher). 

14.  Oxidation, 

a.  The  protoxyd  of  iron  is  especially  liable  to  peroxydation,  when  moisture  is  prea- 
ent;  and  compounds  containing  it,  whether  silicates  or  carbonates,  often 
undergo  alteration  by  this  means.  The  protoxyd  of  iron  usually  passea  to  th« 
state  of  a  hydrous  sesquoxyd  (Fe'£[')  and  then  to  anhydrous  sesquoxyd  (I'a). 
Spathic  iron  (j^e  C)  often  goes  through  these  changes,  becominff  l»t>wn,  black, 
and  when  finally  anhydrous,  red,  unless  it  passes  to  the  crystalline  state.  R^- 
roxene,  augite  and  augitic  rocks,  mica,  garnet,  often  show  conmiencing  decom- 
position in  the  peroxydation  of  the  iron ;  if  carbonic  acid  exists  in  tiie  moist- 
ure, the  iron  may  pass  into  the  state  of  carbonate ;  but  then  in  many  caaea  it 
passes  soon  to  a  hydrous  oxyd. 

6.  The  protoxyd  of  manganese  is  still  more  liable  to  oxydation,  and  it  may  paaa  to 
two  states  of  oxydation,  with  or  without  water.  This  liability  is  so  atrong 
that  some  species,  as  the  phosphates  of  protoxyd  of  manganese,  are  aeldom 
found  in  an  unaltered  state.  The  silicates  become  black,  and  seTaral  speci«a 
have  been  made  from  analyses  of  the  altered  varieties. 

e.  Sulphurets,  arseniureti.    Many  sulphurets  (RS'  or  RS)  change  readilj  to  hydrooi 

sulphates,  by  an  oxydation  of  the  sulphur  and  metal  (air  and  mcSstnre  being 
present)  often  dcTelopinff  nitrogen  if  the  oxygen  is  derived  from  the  air ;  or 
sulphuretted  hydrogen  if  partly  from  the  water;  and  frequently  aome  aul^ur 
is  set  free.    The  sulphates  may  then  promote  other  changes. 

15.  Deoxydation. 

I  By  means  of  organic  matter,  sesquoxyd  of  iron  (9e)  may  be  reduced  to  protoxyd 
{^^e) ;  and  thus  a  carbonate  of  iron  may  be  formed  if  carbonic  acid  is  present  or 
IS  formed  in  the  process.    Hence  spheroHderite. 

,  Sulphate  of  lime,  of  iron,  of  zinc,  by  the  same  means,  may  be  reduced  to  sulphureCs, 
sulphuretted  hydrogen  and  carbonic  acid  often  beine  given  out  at  the  tamSb 
the  carbonic  acid  forming  from  the  oxysen  removed  by  the  carbon  of  the  or- 
ganic matter;  thus  come  Pyrites,  Blenjk,  etc,  by  the  wet  way;  when  and- 
phate,  oxyd  of  iron  and  organic  matter  are  togetner,  pyrites  may  be  formed ; 
thus  sulphurets  may  have  been  produced  in  fossil  plants,  as  in  FucL 

J  6.  Other  reactions  and  results, 

a.  Alkaline  phosphates  act  on  a  magnesian  salt  and  form  phosphate  of  magmetim: 
also  upon  lime  in  Scapolite  and  form  phosphate  of  lime 

,^  Sulphate  of  baryta  is  rarely  decomposed,  lixe  sulphate  of  lime,  by  organio  mat- 
ter. Sulphate  of  copper  in  solution,  in  contact  with  porous  limestone  Ibma 
Brochantite. 

.&  The  decomposition  of  species  containing  iron,  (as  some  augrites,  hornblende, 
gives  rise  in  many  cases  to  silicates  of  iron,  as  Hisinyerite,  pinyuite, 
phcsite,  etc. 

d.  Alkaline  fluoride,  acting  on  pargasite,  may  form  ChrondodUe  (f ) ;  with 
tonite,  they  are  decomposed  into  alkaline  silicate  and^/fvor  spar  (CaF). 

t.  Moisture,  acting  on  anhydrite,  water  is  absorbed  and  the  species  is  chanaed 
gypsum.    Hence  Oypsum  after  Anhydrite.    Acting  on  other  minerals  it  la  mori 
or  less  absorbed,  and  promotes  their  decomposition.    Added  to  Labradorite,  i 
may  form  Jfesolite, 
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/.  Ill*  degree  of  solubility  of  gilicates  of  strontian  and  barytes  accounts  for  their 
non-occurrence  as  species  among  minerals. 

g.  In  pseudomorphs  of  oxyds  of  iron  after  calcite,  it  is  probable,  as  Volger  urges, 
that  the  calcite  first  passes  to  the  condition  of  spathic  iron ;  then  to  a  hydroui 
sesquozyd  (Pe»fl*,  Pe  fl",  or  Pe  fl);  then  to  an  anhydrous  sesquoxyd  (at  160** 
to  180|J*,  C.  Senannont);  then  it  may  be  by  deoxydation  to  Magnetite  (^e  IPe), 
or  to  re ;  and  then  to  ¥eC  or  carbonate  of  iron  again,  if  carbonic  acid  is  present. 

h.  Carbonated  waters  dissolve  silicate  of  zinc  without  decomposing  it. 

i.  Organic  matter  with  heat  to  150°  to  260°  C,  reduces  salts  of  copper  or  lead. 

k.  Steam,  acting  for  a  period  of  time,  will  dissolve  away  or  decompose  many  sili- 
cates ;  alter  some  sulphurets  promoting  their  oxydation ;  at  a  high  temperature 
acting  on  Galena,  it  will  carry  off  the  sulphur  as  sulphurous  acid  and  sulphuret- 
ted hydrogen  and  leave  metallic  lead ;  acting  on  chlorid  of  iron,  deposits  Specu- 
lar Iron,  regarded  by  Gay  Lussac  and  Mitscherlich  the  origin  of  specular  iron  of 
volcanoes;  acting  on  chlorid  orfluorid  of  tin,  forms  oxyd of  tin  or  Cassiterite; 
on  the  same  of  titanium,  forms  brookite,  anatase,  or  rutile;  on  the  same  of  sili- 
con, forms  quartz:  Daubrie,  (Compt  Rend.  1849,  227,  229),  who  observes  that 
these  minerals  just  mentioned  (rutue,  auartz  and  specular  iron)  are  associates  in 
the  Alps;  acting  on  the  furnace  product  Ti  Cy+8Ti*N,  produces  crystals  of 
Anatase. 

L  Carbonate  of  lime  is  decomposed  by  silica  at  the  temperature  of  boiling  water,  and 
carbonic  acid  expelled ;  hence  carbonic  acid  given  out  by  many  waters. 

It  is  thus  seen^  that  in  the  decomposition  of  a  silicate,  there  may 
not  only  be  a  removal  of  the  alkalies  and  earths,  but  in  other  ca- 
ses, a  larse  addition  of  alkalies.  It  is  also  obvious,  tliat  no  mine- 
ral can  withstand  the  agencies  to  which  it  may  be  exposed,  and  even 
when  apparently  unaltered,  changes  may  have  already  been  beffun, 
Bischot  regards  the  feldspar  caUed  Andesine  as  Oligoclase  irom 
which  some  silica  has  been  removed  by  the  methods  explained, 
and  scapolites  are  considered  as  mostly  altered,  tlie  Meionite  oxy- 

Sn  ratio  being  taken  as  the  true  ratio  of  tlie  unaltered  species, 
ilbough  these  particular  cases  may  be  doubted,  it  is  altogether 
•probable  that  different  feldspars  and  scapolite  are  liable  to  a  loss 
of  silica  or  other  ingredients  from  tliis  means.  * 

In  several  of  the  processes  of  alteration,  silica  is  set  free.  This 
silica  takes  on  the  form  of  Opal  or  quartz,  according  as  it  is  soluble 
or  insoluble  silica,  these  being  two  isomerous  states  of  the  same 
species. 

Delesae  has  experimented  on  the  loss  of  silica  produced  by  the 
action  of  a  potash  solution,  heated  to  boiling,  on  different  igneous 
rocks  in  powder.  He  found  no  action  on  granite :  but  on  porphy- 
ry a  loss  of  5-35  per  cent.  Basalt  7*60,  Black  lava  4-50,  Obsidian 
18-39,  Retinite  9-50  to  12-23,  Trachyte  17-06  to  36-00.  There  was 
also  a  removal  of  some  alumina,  the  porphyry  losing  a  trace^  the 
Basalt  2-85  per  cent,  Black  lava  2*60,  Obsidian  3*78,  Eetinite  1-16 
to  1-25,  Trachyte  trac^  to  2*39.  The  partially  altered  rocks  were 
much  the  most  easily  acted  upon,  and  those  containing  quartz  the 
least  The  Retinite,  Perlite,  Trachyte  which  contain  the  silica 
partly  in  the  soluble  condition  or  in  easily  attacked  glassy  silicates 
are  most  readily  acted  upon.  The  loss  of  alumina  was  greatest  in 
the  glassy  rocks,  and  in  those  that  contain  augite. 
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Tlie  various  recent  pajjora  on  pseiidomorpLs  by  Haidinger  ehoold 
have  attentive  Btiidy  m  tliiti  connection. 

Various  applicatioTis  (•(  the  printiiiles  that  have  heen  presented 
will  hu  t'ouud  throughout  tlte  Desciiptive  part  of  tins  work.  On 
these  principles  and  others  of  like  nature  which  science  may  de- 
velop, the  changes  and  origin  of  rainerale  and  rocks  are  To  be 
Btndiod.  Bischof,  in  all  his  discu!>aions,  has  direct  reference  to  Ge- 
ology, and  arrives  at  a  Neptunian  theory — making  nearly  all  rocks 
by  the  "wet"  way — in  which  few  will  follow  hiin.  The  subject 
needs  a  much  more  extended  investigation  from  the  opposite  point 
of  view  before  the  exact  limits  of  the  two  agencies  fire  and  water 
shall  be  appreciated.  We  have  aimed  in  the  preceding  pages  at 
a  brief  review  of  the  elements  of  the  subject,  such  as  is  appropri- 
ate to  a  treatise  on  Minerals ;  a  fuller  discussion  pertains  rather  to 
Chemical  (Jeology. 

As  an  appendix  to  the  above,  some  farther  results  of  Chemistry 
in  the  formation  of  minerals,  and  the  artificial  prodncts  of  furna- 
ces, may  be  mentioned,  although  several  of  thenrocesBes  appear 
not  to  be  the  out-door  processes  of  nature.  The  following  are 
among  the  mineral  species  that  have  been  made  and  crystallized 
artificially. 

Grayish  white  Pyroxene,  by  mixing  the  constituents  and  expos- 
ing to  a  high  temperature  :    BEitTiin'ni,  Ann.  de  Ch,  xxiv,  37C, 

Idocrase,  Garnet :  Mrrscnfatuai,  Aim.  de  Ch.  et  de  Phys.  Ivii, 
219. 

Spinel,  colorless  and  of  red,  blue,  an<l  black  colors,  Chrysoberyl, 
Chromic  Iron,  Emerald,  Chrysolite,  Corundum :  Ebklmick,  Ann. 
Cli.  Phys.  [3],  xxii,  211, 184S,l)y  employing  the  dissolving  action  of 
boracic  acid  or  borax ;  opincl  wa.s  formed  by  mixing  alumina  and 
magnesia,  with  boracic  acid,  and  exposuig  to  a  high  heat,  adding 
a  little  oxyd  of  cliroine  to  form  red  spinel,  oxyd  of  iron  for  the 
black,  oxyd  of  cobalt  for  blue ;  the  Clirysoberyl  was  formed  in  a 
similar  way  from  6  of  alumioa,  l'f)2  of  Glucina,  and  50  of  bora- 
cic acid ;  crystallized  corundum  irom  fi>ur  parts  of  borax  and  one 
of  ^alumina. 

Periclflse,  Perofskite,  Tantalate  of  lime,  (resembling  Pvrochlore), 
Tantalate  of  iron  :  Ebki.mkn,  Ann.  Cli.  I'liys.  [3],  xxxiii,  34,  ISSl ; 
by  making  lime  to  act  on  borate  of  magnesia  stt  a  hiijh  tempera- 
ture, the  magnesia  (Periclase)  separates  in  cubo-octabcdra ;  slnn- 
lariy  lime  aeting  on  a  silicate  of  titanium,  pemfskite  (titanatc  of 
lime)  is  produced,  &c. 

Oxyd  of  Copper,  Snlphnret  of  Silver,  of  Copper,  of  Tin,  of 
Lead,  of  Mercury,  of  Iron,  Keniies,  lodids,  <fec. :  JtEEtiUEBKL,  Ann. 
Cli.  Phys.  xli,  and  xlii,  225,  using  weak  electrical  currents ;  the 
sulphurot  of  ^ver  from  solutions  of  nitrate  of  silver  and  hydro- 
aulphate  of  potash,  &c. 
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Native  Copper,  and  other  native  nietuls,  by  electric  decompasi- 
tion  throogh  weak  currents :    Biri>,  Phil.  Mag.  x,  376. 

8ulphnret8,  Arseniurets,  &c. ;  Dubochee,  Comi>t.  Rend,  xxxii, 
823— see  p.  334:. 

Crocoisite  and  Melanochroite :  Drevi<3zmann,  Ann.  Ch.  n.  Pharm. 
Izxxvii,  120. 

Diamond :  Despretz,  Compt.  Rend.,  1853,  by  the  action  of  cal- 
vanie  heat  on  charcoal  in  a  glass  globe,  tlie  vapor  of  carbon  thus 
fonned  condensing  in  minute  octahedrons  on  the  glass. 

Carbonate  of  Ma^esia  (Magnesite),  of  Iron  (Spathic  Iron)  of 
manganese  (Diallogite),  of  zinc  (Smithsonite),  &c. ;  also  Sulphu- 
retsof  Iron,  Manganese,  Cobalt,  Nickel,  Zinc,  etc :  Senaraiont,  Ann. 
Ch.  Phys.,  [3],  xxx,  129.  This  important  paper  contains  many 
new  processes,  for  carbonates,  sulphurets,  and  otlier  species. 

Caasiterite,  (Tin  Ore),  Brookite,  Quartz,  Apatite,  Wagnerito, 
Topaz :  DavbbEe,  Compt.  Rend,  xxvii,  1849,  227,  xxxii,  625, 1851, 
—Bee  p.  335 ;  Topaz  by  the  action  of  fluorid  of  silicon  on  alumina 
at  a  high  temperature ;  apatite  by  means  of  chlorid  or  fluorid  of 
phosphorus  acting  on  lime. 

Dolomite :  Durcxtiier,  by  action  of  vapors  of  anhydrous  chlorid 
of  magnesium  in  a  gun  barrel  on  porous  carbonate  of  lime :  for 
VON  Morlot's  process,  see  p.  333  :  Bromeis,  by  reaction  of  chlorid 
of  magnesium  in  solution  on  carbonate  of  lime,  Ann.  Ch.  Pharm. 
Ixxxi,  129. 

Heavy  Spar,  Celestine,  Anhjrdrite,  P^romorphite,  Wolfram, 
Tongsten,  Scheeletine,  Wulfemte,  Crocoisite,  Anglesite :  N.  S. 
^ANBoss,  Inaug.  Dissert.  Gutting.,  and  Am.  J.  Sci.,  [2],  xii,  ISG. 

The  following  are  observed  Crystallized  furnace  products. 

1.  Elenients. — Graphite^  in  six-sided  tables  at  Dillenberg ;  SU- 
Wir;  Lead;  Copper ;  Iron;  Bwniuth. 

2.  jSUicates. — Uhrysolite^  (Silicate  of  iron),  having  the  form  of 
crystals  and  angles  of  native  chrvsolite,  from  Iron  and  Copper 
furnaces,  at  F^lun,  Oldbury  in  England,  etc.    Pyi^oxeiie  at  Gar- 
P^nberg ;  also  in  an  iron  furnace  near  Ilacheburg,  and  a  copper 
^mace  near  Dillenberg ;  Iron  Axigite  at  Fahlun  and  Oldbury  ; — 
Somblende  in  crystals,  giving  for  the  angle  /:  /,  123°  55',  yet 
^th  the  composition  of  pyroxene  ; — ^fihroxi^  ammnthus-Uke  sub- 
stance, at  Westphalia ; — Mica^  at  Gaq)enberg,  having  nearljr  the 
Composition  of  a  magnesia  mica; — Idocrase^  in  square  prisms, 
from  hot-blast  furnaces  of  Dudley,  England,  and  Marchienne,  Bel- 
giMin  ; — GehUnite  (or  near)  in  thm8<iuare  prisms,  white,  and  trans- 
parent when  very  tnin,  from  a  hot-blast  niniace  at  Oldbury,  En- 
gland ; — Ilumboldtilite  (?)  in  long  yellow  square  prisms,  with  per- 
pendicular cleavage  ; — reldspar  in  crystals  at  San^'crhaiLsen  ; — 
Hexagonal  crystals,  resembling  Nepheline,  from  Rautiienthal  in  the 
Hartz. 
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Also  the  following  compounds  unknown  in  nature ; — Chyto- 
^hyUiU\  Hausmann,  a  gray  subfoliated  species,  resembling  kyanite 
81  little,  H.  =  55,  G.= 2-910,  and  having  the  formula  (*e,  0^  (Bi,  il) ; 
analysis,  Silica  54-897,  alumina  5-078,  protoxyd  of  iron  20*794, 
lime  20-846.— Tabular  Cr}^stal8,  yellow  or  leek  green,  G.=2-89, 
H.=6*5;  composition,  Silica  48*20,  idumina  8*41,  lime  87*67,  pro- 
toxyd of  iron  0-97,  of  manganese  2-23,  magnesia  0*74,  with  1'78  of 
sulphuret  of  calcium,  alKalies,  water  and  loss  (Schnabel);  aee 
further  for  analyses  of  doubtful  compounds,  Percy  and  MiJUer's 
paper,  referred  to  below. 

3.  Oxyds. — Magnetite  in  octahedrons  at  different  nlaces;  S^peeu- 
lar  Iron^  usually  in  tabular  crystals;  Oxyd  of  ZinCy  in  many 
furnaces;  Med  Coppery  in  crystals;  Perostyd  of  Chromium^  in 
brilliant  black  tabular  crystals,  like  those  of  Specular  iron. 

4.  Sulphureis^  dhc. — Galetia^  in  cleavable  tubes  at  Holzapp^ 
Ems,  &c. ;  Blende^  in  modified  octahedrons  and  other  forms  in  the 
Hartz,  &c. ;  Copper  PyriteSj  in  square  octahedrons;  MagnsUe 
Pyrites ;  ArUimonial  Mckel^  in  long  hexagonal  needles,  at  Ems. 
The  cyanid,  TiCy+3Ti'N  in  cubes,  at  Bodenstein,  Lahnstein,  and 
Cornwall,  (formerly  called  native  titanium.) 

5.  SidphateSy  Arsenates^  i&c, — Anglesite;  Arsenate  of  Copper  f 
Arsenate  of  Nickel  /  an  antimonite  of  copper  3Cu*0-|-SbO ,  (not 
observed  in  nature),  in  copper-red  or  yeuow  hexagonal  tables 
at  Dillenburg.* 

The  subject  also  of  the  association  of  minerals  in  rocks  has 
an  intimate  bearing  on  the  question  of  their  origin.  Associated 
minerals  may  obviously  have  been  either  cotemporaneously  or 
successively  formed.  If  the  former,  the  species  were  alike  in  the 
general  phenomena  attending  their  origin ;  if  the  latter,  there  may 
£till  liave  been  many  circumstances  in  common,  arising  from  theur 
condition  in  the  same  rocks,  or  their  dependence  on  the  same  sys- 
tem of  causes,  or  from  the  earlier  contributing  more  or  less  to  tns 
material  in  the  latter ;  or  ag&in,  thej  may  have  no  relation  except 
that  of  relative  position.  Tne  chemistry  of  ihe  formation  of  species 
is  therefore  to  be  learned  from  a  thorough  study  of  all  these  con- 
ditions, as  well  as  from  the  principles  of  chemical  science  Itselfl 
This  subject  properly  pertains  to  geological  science :  and  we  only 
pass  in  rapid  review  m  this  place  some  of  the  more  frequent  associ-  - 
ations  of  mineral  species. 

A  full  investigation  of  the  subject,  with  reference  to  its  geo- 
logical bearings,  would  require  that  each  species  of  mineral  shoul 


*  The  more  important  papers  on  furnace  products  are  the  following: — ^MitsdMr 
lioh,  Ann.  de  Ch.  zxiv,  855,  Pogg.  1326,  680;  Eersten,  Pogg.  zxxiii,  and  Ann.  T 
Oh.  Ivii,  219;  Percy  and  Miller,  Rep.  Brit  Assoc  for  1846,  851,  (Am.  J.  Sei.  [S], 
127,)  giving  several  analyses;  Hansmann,  Beit  z.  Met  Kr^'stallknnde,  Qottingt 
ISAO  and  1862,  viduable  papers  from  the  Transactions  of  tha  Royal  Academy 
Beienee  at  Gottingen ;  Sandberger,  Po^.  Ixxxiii,  596,  and  Jnhrb.  d;  Kassauiaoli^  ^ 
Yar.  £  Nat,  1851,  181  ;  Schnabel,  Pogg.  Izxziv,  158,  Ixxxv,  462. 
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be  taken  up  by  itself,  its  associates  in  its  various  localities  noted, 
and  also  tne  relative  connection  or  relative  position  of  a  species 
and  its  associates,  whetlier  one  is  imbedded  in  the  other,  implanted 
upon  it,  or  the  two  are  only  in  juxtaposition,  besides  other  peculi- 
arities of  condition.  Breithaupt  in  his  work  on  the  "Paragenesis 
of  Minerals,"  Bischof  in  his  Cnemical  and  Physical  Geology,  and 
Delesse,  Durocher,  and  others,  in  various  memoirs,  have  treated  of 
tliese  subjects.    Very  much  remains  yet  to  be  done. 

The  following  are  some  of  the  most  prominent  groups  of  associ- 
ated species: 

I.  Beryl,  apatite,  colnmbite,  tantalite,  leschynite,  aranium  ores,  orthoclase,  al- 
bite  or  oiigociaae ;  often  together  in  coarse-grained  granite ;  with  sometimes  chryso- 
beryl,  ipimet,  antomolite,  zircon.  At  the  columbite  locality,  near  Middletown,  the 
eolnmbite  oeonrs  imbedded  in  each  mica,  feldspar,  apatite,  /md  beryL 

i.  Topai,  tonrmaline,  mica,  beryl,  euclase,  phenacite,  apatite,  finor,  tin,  often 
lithomarre  with  topai ;  with  quartz  and  tourmaline  makes  topaz  rock. 

8.  Spodomene,  lepidolite,  triphyline,  blue  and  red  tourmaline,  petalite,  (all  con- 
taining lithia),  in  granite ;  also  with  garnet,  staurotide,  magnetite,  scapolite,  sphene, 
pyroxene. 

4.  Seapolite,  hornblende,  (often  gray,  white,  or  brown),  pyroxene,  asbestus, 
■phene,  zircon,  feldspar,  graphite,  yellow  or  other  varieties  of  garnet,  brown  tour- 
maline, idocrase,  apatite,  ohondrocute,  mica,  sphene,  allanite,  warwickite,  perofskite, 
floor,  phlogopite,  biotite,  serpentine,  corundum,  spinel,  rutilc,  clintonite,  graphite, 
specular  iron,  in  granular  limestone ;  corundum  is  associated  often  with  margarite, 
•eaphyllite,  ohioritoid,  diaspore,  tourmaline,  chlorite,  specular  iron,  Ac 

ft.  Talc,  actinolite,  nephrite,  dolomite,  brown  spar,  magnesite,  tourmaline. 

6.  Tabular  spar,  green  pyroxene,  coccolite,  colophonite,  sphene,  in  granular  lime- 
stone. 

7.  Nepheline  (elseolite),  apatite,  brookite,  leucophane,  schorlomite,  zircon,  mica, 
pyrochlore,  cancrinite ;  in  granite,  syenite. 

8.  Nepbeline,  glassy  feldspar,  ilmenite,  hornblende;  in  phonolite. 

9.  Garnet,  hornblende,  kyanite,  corundum,  staurotide;  in  mica  slate  or  gneiss; 
with  often  anthophyllite,  tourmaline,  graphite. 

10.  Labradorite,  ilmenite,  magnetite,  hypersthene;  constituting  a  labradorite 
granite-like  rock. 

I I.  Oligoclase,  albite,  danburite,  sphene ;  oligoelase,  tantalite,  and  other  tanta- 
latea,  allanite. 

12.  Serpentine,  diallage,  hornblende,  pyroxene,  {var.  sahlite  and  diopside  com- 
mon), pyrosderite,  chromic  iron,  bruoite,  hydromagnesite,  aragonite,  dolomite, 
emerald  nickel,  pyrope. 

18.  Quartz,  and  the  various  zeolites,  with  pectolite,  wollastonite,  prehnite,  datho- 
lite,  chlorite,  chloroplueite,  and  sometimes  spathic  iron ;  in  amygdaloid ;  the  preh- 
nite or  datholite  lowest  when  occurring  with  the  zeolites ;  and  next  analcime ; 
quartz  either  below  or  above.* 

14.  Olivine,  augite ;  magnetite  or  ilmenite,  labradorite,  with  sometimes  leucite 
ftnd  sodalite ;  in  basalt,  or  augitic  lava. 

1ft.  Andalusite ;  in  clay  slate. 

16.  Manganesian  epidote,  greenovite,  heteroclin. 

17.  Chlorite,  sphene,  hornblende,  chlorospinel,  garnet,  epidote,  rutile,  magnetite, 
specular  iron,  quartz. 

18.  Tin  ore,  the  tungsten  ores  wolfram  and  scheelitc,  molybdenite,  magnetic 
pyrites,  tounnaline,  fluor,  beryl,  topaz,  apatite,  pyrochlore,  lepidolite,  native  bis- 
muth ;  in  granite  or  gneiss ;  lodes  less  common  in  mica  slate,  homolende  slate,  or  clay 
■late. 

19.  Native  gold,  tetradymite,  pyrites,  bismuth  needle  ore,  copper  pyrites,  galena, 
blende,  rutile,  magnetite,  ilmenite,  specular  iron,  in  quartz  veins  intersecting  talcose 

*  See  on  this  subject,  a  paper  by  the  author,  in  the  Am.  J.  Sci.,  zlix,  49, 184ft. 
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and  chloritio  roeb  or  slatet,  or  in  these  rocka  near  the  veins ;  kyanite»  brookite, 
monadte,  garnet,  platinnm,  iridium  ores,  and  diamond,  often  in  the  same  regions. 

20.  Specular  iron,  spathio  iron,  sulphuret  of  nickel,  (millerite). 

21.  Specular  iron,  or  magnetite,  hornblende,  epidote,  black  or  dark  red  garnets, 
apatite,  sphene,  in  gneiss  or  granite,  Ac 

22.  Fraaklinite,  red  zinc  ore,  willemite,  magnetite,  hornblende,  brown  garnet, 
caloite,  Ac 

2S.  Cobaltine  and  other  cobalt  and  nickel  ores,  mispiokel,  magnetio  pyritaa, 
axinite,  glaucodot ;  also  with  eopper  pyrites,  linnsite. 

24.  Maffuetite,  bitter  spar,  dolomite ;  disseminated  in  crystals  through  taleose  and 
chlorite  slates. 

25.  Galena,  blende,  salts  of  lead,  often  copper  pyrites,  as  a  large  constituent  of 
the  vein  of  galena ;  calcite,  sometimes  heavy  spar,  spathic  iron,  quartz  or  floor  aa 
gangue;  wiUi  pyrites,  Ac,  the  blende  having  a  black  color  when  associated  with 
pyrites,  (Breit);  also  tetrahedrite,  Ac. 

26.  Tetrahedrite,  antimonial  lead  ores,  galena,  spathic  iron,  copper  pyrites. 

27.  Red  silver  ore,  silver  glance,  native  silver,  freislebenite,  stephanite,  apatlile 
iron,  argentiferous  galena,  antimonial  lead  ores,  native  arsenic,  boumonite,  calcite; 
in  veins  in  gneiss,  metamorphic  slates,  Ac,  the  chlorid  and  bromid  of  silver  usually 
in  upper  part  of  bed  or  vein,  and  in  Chili  near  junction  of  stratified  and  ignaoiia 
rocks ;  also  often  ores  of  nickel,  cobalt,  uranium,  bismuth. 

28.  Limonite,  wad,  pyrolusite,  red  coi>per,  phosphates  of  iron,  kaolin ;  •oiii»- 
times  malachite,  azurite,  copper  pyrites,  giobsite. 

29.  Copper  glance,  erubescite,  native  copper,  malachite  and  other  salts  of  oop- 
per,  red  copper,  pyritous  copper,  (below  in  the  lode),  pyrites,  often  galena,  Ac ; 
the  red  copper,  malachites,  ana  native  copper  in  upper  part  of  lode 

80.  Calamine,  smithsonite,  usually  with  galena  and  blonde,  and  most  commonly 
in  stratified  limestone 

81.  Gypsum,  sulphur,  anhydrite,  boraeite,  selenite,  ealeite,  sometimes  with  flnor^ 


PART  IV. 


TAXONOMY. 


L  MINERALOGICAL  SPECIES. 


haB  already  been  remarked,  that  the  power  of  crystalliza- 
in  the  inorganic  kingdom  is,  in  a  certain  sense,  anaiogons  to 
of  vitality  in  the  other  kingdoms  of  nature.  As  in  these  king- 
B,  therefore,  the  existence  of  species  and  their  peculiarities 
md  on  the  action  of  this  vitality,  so  in  the  organic  kingdom 
Bxistence  and  individuality  of  species  are  determined  by  the 
er  of  crystallization.  It  must  oe  understood  that  the  term 
tallization,  as  here  used,  includes  not  merely  the  action  of  the 
iction  that  aggregates  the  molecules  in  the  formation  of  a  crys- 
but  also  the  power  that  fixes  the  form  and  condition  of  uie 
3cule. 

egularly  crystallized  minerals  alone,  therefore,  are  properly 
ect  individuals  in  the  mineral  department ;  imperfect  crystalli- 
)ns,  like  the  monsters  among  organic  bodies,  have  arisen  from 
gpension  of  the  regular  plan  of  nature  by  some  extraneous  in- 
ice.  It  would,  hence,  be  theoretically  correct,  and  in  accord- 
I  with  the  practice  in  the  sciences  of  Botany  and  Zoology,  to 
ine  the  tenn  species  to  perfectly  crystallizea  individuals,  and 
he  descriptions,  to  give  their  characters  alone,  reserving  for 
equent  remark,  the  imperfect  crystallizations  or  mineral  mon- 
.  But  inorganic  nature  differs  irom  organic,  in  this  essential 
icular,  that  while  in  the  latter,  exceptions  to  this  regular  organ- 
f  action  are  but  seldom  observed,  m  the  former,  tney  are  far 
most  numerous,  perfect  individuals  being  of  comparatively 
occurrence. 

mineral  specieSj  therefore,  is  any  natural  inorganic  sub- 
ce,  composed  of  particles  capable  in  favorable  circumstances 
ombining  by  means  of  their  mutual  attractions  so  as  to  consti- 
a  crystalline  solid. 

''e  thus  include  among  mineral  species  the  liquids  found  in 
re,  for  they  require  only  a  proper  temperature,  or  favorable 
imstanccs  of  pressure,  and  a  freedom  from  disturbing  causes, 
lable  them  to  assume  a  regular  crystalline  form.  The  condi- 
\  of  liquidity,  gaseity,  and  solidity,  are  only  different  physicid 
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states  of  substances,  and  are  never  admitted  as  specific  distinctions ; 
much  less  can  they  separate  one  division  of  inorganic  species  from 
another,  and  thus  be  made  a  criterion  for  limiting  tne  mineral 
department.  We  also  include  all  natural  inorganic  products,  in 
which  a  tendency  to  crystallization  can  be  detected,  altnough  they 
have  never  been  observed  in  regular  crystals.  We  exclude  all  me- 
chanical aggregates,  which,  as  Uiey  are  composed  of  heterogeneoiiB 
particles,  can  never  assume,  from  any  innate  powers,  the  mrms  of 
a  crvstalline  solid. 

TuLs  definition  implies  that  the  substance  in  the  case  of  each 
species  is  a  definite  cliemical  compound,  as  such  only  are  of  homo- 

SMieous  composition.  But  chemical  analysis  is  not  therefore 
ways  an  available  test  of  the  homogeneity  of  a  crystal ;  crystal- 
lization is  quite  as  generally  important  as  a  test  of  chemical  com- 
bination, and  is  often  referred  to  for  this  purpose. 

The  miestion  still  arises,  what  is  distinctively  a  mineral  sp&^ 
dest  ^y  some  authors,  every  separate  chemical  compomid 
among  minerals  has  been  arranged  as  a  separate  species,  however 
like  otners  in  crystallization  or  physical  cuaracters.  But  since  it 
has  been  found  mat,  in  accordance  with  the  principles  of  isomor- 
phism, there  are  elements  which  may  replace  one  another  indefi- 
nitely and  still  the  form  of  the  crystals  remain  the  same,  crystalli- 
zation has  been  assumed  as  the  only  authoritative  test  of  identily 
or  distinction  of  species :  and  this  idea  has  been  the  means  of 
greatly  simplifying  the  science.  The  species  garnet  would  make, 
according  to  the  old  chemical  view,  a  dozen  or  more  species.  The 
species  hornblende  includes  a  still  greater  variety  of  different 
Cliemical  compounds.  Indeed,  as  magnesia,  lime,  protoxyd  of 
iron,  and  protoxyd  of  manganese,  are  substitutes  for  one  another 
in  all  proportions,  the  species  based  on  composition  alone  would 
be  witliout  number.  Isomorphism  has  thus  come  to  the  aid  of  the 
science,  and  removed  much  perplexity.  In  some  instances, 
however,  this  principle  has  seemed  inadequate,  and  while 
those  regarding  the  crystallographic  criterion  as  paramount  have 
retained  together  the  varieties  of  like  crvstallization,  others  insist- 
ing upon  a  seeming  incoinpatibility  of  chemical  formula  have 
widely  distributed  them.  The  species  Epidote  and  Tourmaline 
are  examples.  But  research  may  yet  discover  a  principle  (if  not 
already  accomplished)  which  will  embrace  these  seemingly  anom- 
alous cases,  and  establish  the  canon  that  individuals  ofanaloacus 
coiistitution  which  are  one  in  crystallization^  constitute  a  stng^ 
species  ;  they  are  at  least  so  far  identical  as  to  pertain  naturally  to 
a  common  group,  whether  we  call  it  a  genus,  family,  or  species,  or 
by  any  other  name.  Tlie  canon  must  be  allowed  some  nexibili^ 
in  the  present  state  of  science. 

Minerals  are  so  seldom  in  distinct  crystals,  tliat  it  becomes 
necessary  to  weigh  well  what  importance  should  be  attached  to 
other  characters. 
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After  crystallographic  characters,  chemical  composition  takes 
ihe  highest  place,  or  rather  both  are  on  the  same  leveh  The 
physicm  characters  differ  much  in  value. 

1.  Lustre. — ^The  distinction  of  metallic  lustre  from  nonrmetalliej 
is  of  the  first  importance ;  but  all  the  different  kinds  of  non-metal- 
lic lustre  are  sometimes  presented  by  the  same  species. 

2.  Streak. — ^A  highly  important  cnaracter,  seldom  varying  with 
the  color  of  the  mineral. 

8.  JBdrdfiess. — ^The  liability  of  some  minerals  to  decomposition, 
their  accidental  impurities,  and  the  mechanical  states  they  may 
|>resent,  render  this  m  certain  instances  a  character  of  some  uncer- 
tainty. An  allowance  of  0*5  at  least,  should  usually  be  made  for 
variation. 

^  4.  Specific  ChrmAty, — Subject  to  variation,  like  hardness,  espe- 
cially through  variations  in  composition  arising  from  impurities 
and  substitution  of  isomorphous  substances  in  the  composition  of 
species. 

5.  CdUyr. — Subject  to  but  little  variation  in  those  species  that 
have  a  metallic  lustre,  and  not  without  some  value  in  the  discrim- 
ination of  non-metallic  minerals. 

6.  Diaphcmeity. — Subject  to  wide  variations  in  the  same  species. 

7.  State  of  Aggregation. — ^More  especially  useful  among  the 
metallic  minerals,  and  occasionally  among  the  non-metallic  species. 

8.  Taste. — Useful  only  among  the  soluble  minerals. 

9.  Fractiwre.—^Qldiom  of  much  value  except  in  distinguishing 
varieties. 

10.  Refraction^  Polarization. — Of  great  value  in  determining 
the  character  of  crystallized  substances,  whose  form  is  not  distinct 
By  these  means,  species  have  been  distinguished  when  the  mineral 
was  invisible  unless  magnified.  The  properties  of  elasticity  and 
conductility  of  heat  afford  analogous  results. 

11.  PJiosphorescence^  Electricity^  Magnetism^  and  Odor^  are 
each  of  limited  importance. 

In  the  determinatiom  of  minerals,  and  especially  the  institution 
of  new  species,  the  value  of  the  above  characters  should  be  well 
weighed.  With  distinct  crystals,  identity  or  non-identity  may  be 
fully  ascertained.  And  with  two  or  more  concordant  chemical 
analyses,  when  the  species  is  crystalline  and  homogeneous,  the 
determination  may  be  as  satisfactory.  But  when  not  obviously 
crystalline,  and  especially  if  earthy  and  opaque,  analysis  is  often 
unsatisfactory,  as  tnere  may  be  reasonable  doubts  of  the  homoge- 
neity of  the  substance.  Physical  characters,  without  chemistry  or 
crystallography,  seldom  afford  a  proper  basis  for  the  institution  of 
a  species. 

Haste  in  making  species  is  the  bane  of  the  Science;  and  every 
bad  species,  introduced  through  carelessness  or  a  worse  reason, 
cannot  fail  to  prove  a  millstone  to  the  reputation  of  its  author. 
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n.  CLASSIFICATION  OF  MINERALS. 

In  the  daeeificatioD  of  minerals  it  must  be  fully  nndcrstood 
tbat  we  are  dealing  with  bnt  a  email  part  of  the  third  depart- 
meat  of  nature — the  Inorf^anic  Kingdom.  The  term  Mineral 
Kingdom,  so  often  nsed,  is  fundamentally  erroneong,  although  all 
natural  products  not  organic  may  be  embraced  under  it.  The  dis- 
tinction oetween  natural  and  artijiinal  inorganic  products  is  con- 
Teuient  for  the  student,  but  is  contrary  to  strict  science ;  for  noib- 
ing  authorizes  the  wide  separation  usually  admitted  but  the  neces- 
sities of  the  school-room,  or  the  fact  that  mineral  information  is 
the  A  B  C  of  another  science,  and  the  basis  of  certain  arts.  Any 
classification  therefore  that  can  claim  to  be  perfect,  must  take  into 
consideration  the  whole  range  of  inorganic  compounds ;  and  each 
species  should  have  its  place  fixed  on  the  broadest  principles  of 
the  science  of  inorganic  nature.  The  fullest  development  of  Hba 
science  of  Chemistry  is  required  to  give  the  classification  its 
highest  perfection. 

While  considering  the  relations  of  Species,  it  should  also  be 
observed  that  some  minerals  are  only  the  result  of  the  decay  or 
alteration  of  others.  Kvery  species  lias  its  perfect  state,  and  alao 
ita  changes  from  the  influence  of  various  disorganizing  causes, 
which,  like  disease  in  organic  beings,  result  in  modifications  oftlia 
type,  audit  may  be  in  the  total  destruction  of  the  ori^nal  mineral. 
We  cannot  therefore  give  the  history  of  a  species  without  embra- 
cing these  results  of  alteration,  and  we  sliall  naturally  cluster 
about  the  orieinal  species,  others  that  originate  in  tlieir  decay, 
especially  sucq  of  these  results  of  alteration  as  are  uncrj'stallized. 
As  usiiatly  presented  in  fiill  title  among  the  other  species,  they 
are  a  burden  to  the  Science.  The  Science  U'ill  thus  take  on  a 
consistent  aspect  and  prove  a  more  efficient  handmaid  to  Geology. 

With  this  restriction,  the  classification  >of  Minerals  must  flow 
.  directly  from  the  principles  of  Chemistry. 

Tlie  true  basis  for  the  classification  of  compounds  is  found  is 
the  relations  of  the  elements.  These  relations  are  indicated  in  a 
general  way  in  the  following  classifi cation  of  them,  Tlie  elements 
-  exhibit  their  resemblances  in  their  cryBtft]lizatii>n  or  isomorphous  re- 
lations; and  in  their  entoringintolike  compounds  with  the  same  or 
Analogous  elements.    Thus  Iron,  Chromium,  Manganese,  form  both 

!>rotoxydB  and  sesqnoxyds,  KO  and  H'O^ ;  Sulphur  and  Selenium 
orm  acids RO";  Ajsenicaud Phosphorus,  Acids  R'O' ;  Tin  and  TiXar 
nium  compounds  RO*.  The  afUliations  are  seen  to  he  most  intimate 
'wheu  the  slahlfi  compoimds,  or  those  of  juost  commion-  ocifirrence^ 
are  alike.  Iron  may  exist  in  the  compound  RO'  like  Hn,  bat 
still  the  metab  are  rather  remotely  related,  aa  RO*  is  the  stable 
and  coDuooD  coniponnd  of  the  latter,  wliile  it  is  not  at  all  so  of  the 
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former.  The  principles  of  isomorphism,  as  well  as  other  consider- 
ations, remove  Carbonic  Acid  far  from  Utanic  Acid,  although 
each  contains  2  of  oxygen. 

The  arrangement  of  the  elements  is  as  follows : — 

1.  HYDROGEN  GROUP.  Either  RO,  R'O*,  or  RO',  the 
most  stable  and  common  states  of  oxydation. 

1.  Htdiookn  SicnoN. — Hydrogen. 

2.  Ibon  SacTioir. — ^RO  or  RH)',  the  most  common  or  stable  state  of  oxydation. 
Crystallization  mostly  monometric,  sometimes  dimorphous,  and  then  both  mon- 
ometric  and  hexagonal — Qold ;  Platinnm,  Palladium,  Rhodium,  Ruthenium, 
Iridium ;  Mercury,  Silver,  Copper,  Uranium,  Lead ;  Zinc,  Nickel,  Cobalt,  Man- 
ganese, Chromium,  'Iron,  Alummium,  Beryllium,  Thorium,  Cerium,  Lanthanum, 
iHdymium,  Tttrinm,  Erbium,  Terbium,  Magnesium,  Calcium,  Strontium, 
Baryum ;  Sodium,  Lithium,  Potassium. 

S.  Ten  Sbction.  RO'  the  most  common  and  stable  state  of  oxydation ;  crystal- 
liiation  dimetric — ^^n,  Titanium. 

2.  ARSENIC  GROUP.  Oxyds  include  the  compounds  RO' 
or  R'O*,  these  the  most  stable  or  common  states  of  oxydation,  and 
acting  as  acids. 

1.  AasKNic  SicnoN.  R*0**  a  common  state  of  oxydation ;  crystallization  usually 
hexagonal,  sometimes  monometric ;  or  dimorphous,  and  both  hexagonal  and 
monometric. — ^Nitrogen ;  Phosphorus,  Arsenic,  Antimony,  Bismuth,  Osmium, 
Tellurium  (ff). 

2.  Sulphur  Saonosr.  RC  the  most  stable  state  of  oxydation ;  crystallization, 
(in  part),  trimetric  or  monoclinic — Sulphur,  Selenium ;  Tantalum,  Columbium, 
Tungsten,  Molybdenum,  Vanadium. 

8.  CARBON  GROUP. 

1.  Bolox  SxcTioN.    The  common  oxyd  RO',  either  a  base  or  acid. — Boron. 

2.  Carbon  SBcnox.    The  common  oxyd  RO*,  always  an  acid. — Carbon. 
8.  Silicon  Ssction.    Tlie  common  oxyd  R0\  always  an  acid.^^ilicon. 

4.  CHLORINE  GROUP.    Chlorine,  Bromine,  Iodine, 

6.  OXYGEN  GROUP.     Oxygen,  Fluorine  (?). 

The  Hydrogen  Group  paases  into  the  Sulphur  Section  of  tlie 
Arsenic  Groiip  tlirough  Chromium,  which  forms  an  acid  RO'  anal- 
ogous to  the  Vanadic ;  also  through  Iridium  and  Palladium,  which 
are  in  part  rhombohedral  in  crystallization.  The  Arsenic  and  Sul- 
phur Sections  are  united  through  Tellurium,  wliich  is  most  anal- 
ogous in  its  characters  to  the  Arsenic  Section,  but  is  not  known  to 
word  the  oxyd  R'O*.  Tlie  Carbon  Group  is  most  nearly  related 
to  the  Hydrogen  Group  through  Boron,  whose  oxyd  BO  may  re- 
place the  peroxyd  bases  of  Aluminium,  Iron,  Acf 

*  Equivalent  to  RO*  if  the  double  atom  of  the  element  be  taken  as  adopted  in 
the  table  of  atomic  weights,  pp.  1 84,  1 85. 

f  The  relations  of  the  elements  may  be  viewed  as  follows,  adopting  Laurent's 
theory  with  regard  to  the  oxyds.  The  oxyils  RO,  RH)*,  RO*.  RO",  are  ecj^uivalent  to 
HO,  &iO,  RK>,  RK) ;  in  which  1  of  oxygen  is  combined  with  a  metal  in  different 
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T}ie  classification  of  the  elements  establishes  the  frmdameDtal 
points  in  the  classification  of  compounds  or  minerals. 

Tlic  elements  of  the  Hydrogen  Group  enter  as  clectro-positivea, 

(1)  Into  compounds  with  elements  of  the  Arsenic  Group  ; 

(2)  Into  compounds  with  elements  of  the  Chlorine  Group  ; 

(3)  Into  compounds  with  elements  of  the  Oxygen  (ilroup. 

The  elements  of  the  Arsenic  aud  following  Gro\ips  also  enter 
into  combination  with  Oxygen. 
Tliere  are  hence  the  classes — 

(1)  SiilpAure&f,  Arse/iiurefd,  etc. ; 

(2)  Cldorids,  Bromidji,  etc. ; 

(3)  Ox'jda. 

In  each  of  these  divisions  there  may  be  Binary  Compaand* 
and  Dovlile  Binary  Compounds,  the  latter  consisting  of  an  acid 
in  combination  with  ba.ses,  as  the  salts ;  the  former  being  bases 
alone,  either  singly  or  united  together,  as  the  ordinary  sulptiurets, 
oxyds,  Ac. 

The  Binary  Oxygen  Compounds  are  either  (1)  Oxyds  of  Elementt 
fff  ike  Ilydfogen,  Group ;  (2)  Oxyds  of  Elements  qf  the  Araenie 
Group;  or  (3)  Oxyda  of  Ehm,enti«  of  the  Carbmi  Group. 

The  Double  Binary  Oxygen  Comjiounds  or  Salts,  may  be  Salts 
(1)  of  Acids  RO' ;  (2)  of  "Acids  H'O' ;  (3)  of  Acids  EO' ;  (4)  of 
-  Acids  RV:)*. 

Sncli  arc  the  main  points  in  the  classification  followed  in  thia 
work.  Ill  general  principle  it  is  like  that  of  Berzelius,  and  there- 
fore closely  related  to  the  systems  adopted  by  various  authors  in 
mineralogy.  The  details  of  the  system  will  be  gathered  from  the 
synopsis  given  beyond. 

Analogous  composition  requirea  that  Bjjecies  should  be  grouped 
together  in  the  same  division ;  aud  species  that  are  relatea  in 
form  constitute  a  natural  group  in  such  a  division. 

From  the  facts  already  stated,  it  appears  that  boracic  acid 
should  be  regarded  as  a  base  in  all  silicates.  Datholite  is  related 
to  Euclase  as  well  as  Sphcne  in  both  form  and  formula,  if  the  bo- 
racis  acid  is  thus  regarded;  and  Axinito  has  also  the  simple 
oxygen  ratio  1  ;  1. 

Again,  titanic  acid  in  the  so-called  silico-titanates,  acLi  aa  a 
base,  this  acid  RO*  united  with  RO  being  eciuivalent  to  R'O',  and 
replacing  thus  an  ordinary  peroxyd.     See  under  Sphene,  ii,  269.* 

Tile  true  relations  of  tlie  anhydrous  Silicates  are  made  ont  by 

Btates,  virtually  enuiTAlanta,  u  thsf  saturate  cqu&l  quantiti«i  of  oij-geD.  ThcM 
■tatea  are  R,  &},  Kl,  Kl.  Tbe  mgUlii  of  the  H]\lrogGn  Section  Id  tRe  lUt*  «- 
pressed  b;  R  appear  to  bs  monometric  and  mutually  replacnbU  ;  in  the  itata  «f 
Bl  rhombuhedral;  in  the  (Ut«  of  Rl  dim«tric.  ai  in  Tin.  'Htnnium.  Chromium  in 
the  itates  R  and  R*  is  related  tv  Inm  ;  ia  tbe  state  Rt  it  should  be  classed  witb 
Vanoilinm,  as  exemplified  in  the  relations  of  the  Chroniatei  aod  Vaaodates.  IroD 
ID  the  state  of  Rt  (as  in  the  deiitoiyd)  is  related  to  Tin  aud  Titanium.  The  dimor- 
phous forms  of  a  matal  may  depsDd  on  tlieas  different  states  or  uoDditiou. 
■  Alao  a  paper  by  the  AaUior,  Id  the  Am.  J.  Soi  [2],  svii,  p.  21& 
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takin^^  as  the  basis,  the  oxygen  ratio  between  all  the  oxjds  and 
the  suica,  as  explained  on  p.  207.  Tbey  may  for  the  most  part  be 
grouped  into  four  grand  sections. 

1.  Oxygen  ratio  for  the  bases  and  silica  1:3.  ^ 

2.  Oxygen  ratio  for  the  bases  and  silica  1  :  2. 

3.  Oxygen  ratio  for  the  bases  and  silica  1  :  1. 

4.  Oxygen  ratio  for  the  bases  and  silica  1  to  less  than  1. 
The^r*^  group  includes  one  or  two  doubtful  species,  Edelforsite 

a  silicate  of  lime,  Mancinite  a  silicate  of  zinc.  Tne  aeomd  includes 
Augite,  Spodumene,  Rhodonite,  Beirl,  &c.,  and  is  the  Augite 
Section.  The  third  includes  Garnet,  Chrysolite,  Zircon,  Meionit^, 
Idocrase,  Epidote,  &c.,  and  is  the  Oamet  Section.  The^im/^A  in- 
cludes Ajidalusite,  Topaz,  Staurotide,  Eyanite,  Sillimanite,  Sphene, 
Enclase,  Tourmaline,  &c.,  constituting  the  Andalnsite  Section. 

Besides  these,  there  may  be  another  group,  characterized  by  the 
ratio  1  :  IJ,  represented  in  Eulytine,  (Bismuth  Blende"),  and  Leu- 
cophane.  The  composition  of  Eulytine  is  however  still  in  doubt. 
There  are  in  some  cases  accessory  ingredients,  or  an  excess  of 
base  or  silica,  which  cause  divergences  from  these  ratios,  and  in- 
dicate another  principle  wluch  should  be  recognized  alongside  of 
iheprominent  central  one. 

Tnus  Hornblende  and  Augite  are  related  in  form  and  so  closely 
in  composition  that  they  gri^uatc  into  one  another,  and  a  mineral 
with  the  form  of  one  may liave  the  composition  of  the  otlier.  Yet 
the  oxygen  ratio  of  Augite  is  1  :  2,  and  of  Hornblende  1  :  2^.  Li 
Hornblende  there  is  an  addition  therefore  of  one  eighth  to  the 
flilica,  without  removing  the  species  from  the  Augite  type. 

Meionite  has  the  oxygen  ratio  for  the  bases  and  silica  of  the 
Garnet  Section  1  :  1,  ana  Bischof  and  Kose  regard  this  as  the  true 
ratio  of  all  Scapolite.  The  analyses  of  Scapolite  give  mostly  the 
i^tio  1 :  li,  and  taking  this  (as  is  probably  correct)  as  the  Scap- 
olite ratio,  there  is  here  an  addition  of  one  third  to  the  silica, 
"^hich  does  not  interfere  with  close  hoiuoeomorphism  with 
Meionite. 

Again,  Sodalite,  Haiiyne,  and  Nosean  have  a  like  trapezohedral 
form  and  also  a  common  composition,  except  that  one  contains  a 
2K>rtion  of  chlorid  of  sodium,  another  of  sulphate  of  lime,  anoth- 
er of  sulphate  of  soda ;  and  the  accessory  ingredients  do  not  inter- 
fere with  the  fundamental  resemblance  of  tlie  species.    In  Ittne- 
»te  there  is  the  same  form  and  composition,  witli  water  as  the  ac- 
csessory  ingredient.    Nepheline  and  Cancrinite  are  closely  allied 
to  one  another  both  in  form  and  composition,  except  that  the  lat- 
ter includes  a  portion  of  carbonate  ot  lime  and  soda ;  this  addition 
in  Cancrinite  causes  scarcely  any  divergence  from  the  angles  of 
Ifepheline. 

In  Staurotide,  the  oxygen  ratio  for  the  peroxyds  and  silica  is 
mostly  1  :  \\  yet  some  good  analyses  aftbrd  the  ratio  1  :  S;  and 
moreover  there  is  a  difference  in  specific  gravity,  corresponding 


■with  the  difference  of  composition,  the  ratio  1  :  i  being  connected 
with  the  highest.  In  Andshisite  the  ratio  is  1  :  J;  yet  a  chemist 
analyzing  Andalusite  aTid  associated  Kj-auitc  finds  this  ratio  for 
the  latter,  an<l  1  :  }  for  the  former,  in  \rliich  lust  several  analysts 
agree  witli  liini.  Tlie  analyses  of  Sillimanite  afford  the  oxyecn 
ratios  1  :  3,  1  :  |,  1  :  J,  and  perhaps  also  1  :  1.  llie  tacts  theretore 
go  to  sho\v  that  there  may  he  an  addition  to  the  amount  of  silica 
vithont  altering  the  type  of  the  species. 

In  the  Feldspars,  Anorthite,  a  well  characterized  species,  has 
the  oxygen  ratio  for  the  bases  and  silica  1  : 1,  as  in  Meionlte.  Oli- 
goclase,  Andesine,  Labradorite,  and  Albite,  are  all  Triclinic  and 
closely  h()in{ji!omorpho«3  with  Anorthite.  Yet  these  sjieciea  differ 
from  Anorthite  in  having  an  increased  proportion  of  silica,  and 
tiiis  silica  is  therefore  added  without  changing  the  tj-po.  1  :  1  is 
therefore  the  type  ratio  of  the  Feldspars,  while  1  : 1,  1  :  ^,  1  :  S, 
1 ;  t,  1  :  3,  are  tlie  occurring  ratios. 

'IliQ  Micas  illustrate  the  same  principle;  the  typo  ratio  is  1  :  1, 
as  with  the  feldspars.  The  Hy<iro«s  Silicates  are  also  in  many 
cases  examples  ot  the  same,  the  water  often  not  affecting  the  type, 
and  the  species,  if  the  water  is  excluded,  having  an  analog}'  in 
form  and  composition  to  anliyilmns  species. 

In  characterizing  the  eectious  of  silicates  laid  down,  it  is  there- 
fore necessary  to  recognize  not  only  the  type  ratios  fi>r  the  group, 
but  also  the  Variations  on  this  type  that  occur.  It  appears  also 
preferable  to  make  distinct  sections  of  the  Micas  and  Feldspars, 
SB  these  8i>ecicB  form  natural  groups  by  thenisclvos.  The  Feld- 
spar section  is  characterized  by  a  ratio  of  1  :  3  for  tJie  oxygen  of 
the  protoxydfi  and  peroxyds,  which  ratio  does  not  occur  in  the  other 
sections  ot'  anhydrous  Silicates. 

With  respect  to  the  Sulphurets  and  Areeniurets,  an  important 
fact  is  established  by  the  liom(eom<trphism  of  the  species,  as  re- 
cognizotl  by  Frankenlieim,  viz ;  that  Arseniurets  and  Sulphurets 
are  related  in  fonn,  and  also  in  forninta,  if  the  halved  atomic 
weight  of  arsenic  bo  adopted.  Thus  FeS'.Fe  (As,  R)',  FeAa',  are 
related  compounds. 

In  the  following  synopsis,  it  will  he  observed,  that  the  species  of 
each  division  are  associated  on  the  ground  of  their  analogy  in 
composition  and  divided  into  groups,  according  to  their  crystalline 
forms.  Tliese  groups  are  therefore  in  many  cases  mutually  dimor- 
phous, or  rather  pleomor[)hou9.  Tlie  many  cases  of  pleomorphism 
among  minerals  and  thoir  exact  relations,  arc  theretore  exhibited 
in  the  arrangement* 

■  Tlie  pliuei ({cation  wbkh  ii  here  adopted,  both  in  ita  Benelian  featnrei,  and  it* 
grouping  Bpeciea  of  like  cryataltintian  toyether,  is  ■imiUr  to  that  published  in  tha 
laat  edition  of  thii  work.  There  are  however  many  modifirstioni  introduced,  «*• 
peeinlly  in  tlie  nrrnn^:emeiit  of'the  Silieat«a;  and  greater  prariaion  has  been  given 
to  all  of  il>  diviMuni. 

The  recent  arruigcment  pnbliihed  by  Profeaaor  Onataf  Rom  in  fail  Kryatallik- 
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General  Heview  of  the  Clasaijioation  of  Mmerale. 
L  NATIVE  ELEMENTS. 
I.  Htdbogen  Qeoup. 

1.  Iron  Section. 

2.  Tin  Section. 

IL  Absekio  Gboup. 

1.  Arsenic  Section. 

2.  Sulphur  Section. 

m.  Cabbon  Group. 

IL   SFLPHURETS,   ARSENIURETS,   Etc.  ♦ 

L  BINARY  COMPOUNDS. 

1.  Compounds  of  Elements  of  the  Arsenic  Group  with  one  anoth- 
er, (p.  30). 

1.  JUalaar  Oroup,    Oompodtion  R  S.    Monodinic — Realgar. 

2.  Orptmeni  Or,  Composition  R'  S*.    Trimetric — Orpiment,  Bismnthine,  Stibnite. 

2.  Compounds  of  Elements  of  the  Arsenic  Group  with  those  of 
the  Hydrogen  Group. 

1.  DiBCBAsm  DnrisiON.    Composition  R*  A,*  (p.  95). 
1.  DitermuttOr.    Trimetric — ^Diacrasite. 

2.  Galena  Division.    Composition  R  A,  (p.  37). 

1.  Oalena  Or,    Monometric— Silver  Glance,  Embescite,  Oalena,  Cnproplnmbite, 

Manganblende,  Syepoorite,  Scheererite,  CUnsthalite,  Tilkerodite,  X^aumannite, 
AlUite. 

2.  Blende  Or,    Monometric,  TetrahedraL — ^Blende. 

S.  Sirwneyerite  Or.    Trimetric. — Copper  Glance,  Stromeyerite. 

4.  PjfrrhoHne  Or.      Hexagonal— Cinnabar,    MiUerite,  Pyrrhotine,  Greenockite, 

Copper  Nickel,  BreithaupUte. 

3.  PvRiTES  Division.    Composition  R  A',  (p.  64). 

1.  PyriUe  Or.    Monometrie. — ^Pyrites,  Hauerite,  Smaltine,  Chloanthite,  Cobalt- 

ine,  Gersdorffite.  Ullmannite. 

2.  Jfareasite  Or.    Trimetric. — ^Marcasite,  Rammelsbergite,  Lencopyrite,  Miapickel, 

Glanoodot,  Sylvanite. 

5.  Neiffvagite  Or,    Dimetric — ^Nagyagite. 

4.  OnveUine  Onmp.    HezagonaL-^ovelline. 

4.  Skuttbruditi  Division.    Composition  R  A^.    Monometric,  (p.  67.) 
Skuttemdite. 

Chemische  Mineral-System  (1858)  has  many  points  in  conmion  with  the  abovei 
Yet  in  the  adaptation  of  Crystallography  to  the  Berzelian  System,  the  author'a 
method  is  his  own  and  of  earlier  date ;  moreover  the  pecnliarities  are  many  and  of 
a  fkmdamental  character.  The  author  however  takes  pleasure  in  acknowledging 
his  indebtedness  to  Prot  Rose's  able  work,  for  many  invaluable 'facta  and  opinions 
therein  contained. 

*  A  stands  for  Arsenic,  Sulphur,  or  any  element  of  the  Arsenic  Qronpk    The  halv- 
ed Atomic  Weight  of  Arsenic  is  adopted  in  these  formulas. 
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a  DOUBLE  BINART  <X)MP0DWr>8. 

1.  The  Peraulpburet  a  Sulphuret  of  Iron,  Cobalt,  or  Nickel,  (metala  of 
the  H.  Jiogen  Group],  (p.  07). 

1.  lAiutaite  Or.    Uonometric. — LiQDeite. 

S.   Chaicupyrilt  Or.    Dimetrio. — Chalcopjrite,  llii  l^riUl. 

8.  Blernberfilt  Or.    Trim«tri«. — Sternbargite. 

2.  The  PersulpburetaSulphuTCtofaD  element  of  the  ArBenicSection,  (p.  ?2). 

1.  Pernilphuret  of  tkt  form  B*  S'.— Wolfober^te,  BertliiariU,  Zinkenilc,  Hiaroy- 

rite,  Flanoait«,  Jain«M>nita,  Ueteromorpliite,  Brongniordite,  Chiriatite,  Duira- 
noyaite,  FreiBlebenite,  Pyrargyrite,  Proiiatite,  Baarnonite,  Boulaageritc,  Aikin- 
ite,  Wolchite.  Eob«llit«,  TetrahedriM,  TeDnantitc,  Qcooronite,  Stephaiiita, 
Folybaaita. 

2.  P*rnilphuril  of  tkifonti  E*  S*. — Enar^te,  Xanthooone,  Fir«blenda. 

III.FLU0RID8,  CHLORIDS,  BEOMIDS,  lODIDS. 
I.  BINARY  COMPOUND. 
I.  Calomel  Dtvuioir.     Compoaition  R*(CI,  I,  Br),  (p.  80). 
1.   Calomel  Or.     Dimetric — CalomsL 

8.  Rook  Salt  DivisinM.     Composition  R  (CI,  I.  Br)  orRF. 
1.  Roch  Salt  Or.     MoDometric. — Syliine,  Rock  Bait,  Sal  Ammoniao,  Eerargyrite, 

Embolit«,  Bromyrita ;  Fluor  Spar,  Yttrocerita. 
1  lodifrile  Gr.  HeiagonaL— -lodyrite,  Fluoesrita. 
S.   CatajutitM  Or.    Trintctric— CotuSDite. 

n.  DOUBLE  BINARY  COMPOUNDS. 
CrjoUte,  Chiolite. 

IV.  OXYGEN  COMPOUNDS. 

L  BINARY  COMPOUNDS. 

1  OXTM  OF  ELEMEFia  OF  THE  HYDROGEN  OEOUP. 

a.  Anhydn/us. 

1.   MOKOMETHIO    OXTDS,  (p.  101). 

1.  Periclaie  Or.     CotnpOBitioii  li  0.— Poriclaa«,  Red  Copper. 

S.  Martil'  Or.     Compoaitiou  H*0'.— Martitc. 

L  Bpinel  Gr.    Coninoiltion  R  0-f-R*  0*.— ln;rin«,  THto,  Spinel,  Autofnolite,  Uas- 


8.  HeZAOOliAL  OXVDEI,  (p.  110). 
1.  Hineile  Or.     Composition  R  0.— Zincit*,  Water  (I). 

i.  Comndian  Or,     Compoaition  It'  U*. — Coruedam,  Specular  Iron,  Dmenita. 
t.  Ttn^ritt  Or.     Compoaition  RO'.—Tanorita. 

3.  DiHETRIC    OXYDB,    (p.   117)- 

I.  EvtiU  Or.     CompoaiUon  R  0'.— Caadtarita,  Rntile.  Anataaa ;  Brumit^  Eana- 
■nannite  (t). ' 

4,  Tbiubtrio  Oxtds,  (p.  122). 

1.  Ch^eoMtJM*  Or.     Compoaition  R  a— Chakotrialiita. 
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2.  Ckryoberyl  Or.    Composition  R'  Ol— ChrywberyL 

8.  BroohUe  Or,    Composition  R  O^— Brookite,  Fyrolnsite  (t). 

5.  Combination  of  Oxtds  and  Ohlorids  or  Sulphurbts,  (p.  127). 
Ifatlockite,  Mendijnte,  Yoltzite. 

b.  Hydrous  Oxyda.    (p.  128). 

1.  IHa9fof  Or.     Ratio  of  oxygen  of  oxyd  and  water  8:1.    lYimetrio. — Diaa- 

pore,  Gothite,  Manganite»  (f )  Polianite  (t). 
%  Ziimonite  Or,    Ratio  of  oxygen  of  oxyd  and  water  2  : 1.— Lfanonite. 
8.  Brueite  Or.    Ratio  of  oxygen  of  oxyd  and  water  1 :  1.    Hexagonal — Brucite, 

Gibbsite.  j^  J  — o 

Appendix.    Volknerite,  Psilomelane,  Wad. 
4  OomUnatUm  of  oxyd»  and  chiaridM.^M9/aB^^ 

n.  OXTDS  OF  ELEMENTS  OF  THE  ARSENIC  GROUP. 

1.  Arsbnic  Division,  (p.  139). 

1.  Artenolite  Or.    Composition  RO*.    Monometric. — Arsenolite,  Senarmontite. 
%   VaUntinite  Or.    Composition  R  O'.    Trimetrio. — Yalentinite,  Bismuth  Ochre(l)i 
8.  Kermente  Or.    Composition  R  (O,  S)'.    Monoclinic — Eermesite; 
4.  CenomJiUe  Or,    Composition,  R  O*. — CerVantite. 

2.  Sulphur  Division,  (p.  143.) 

1.  Bvlphurwu  Acid  Or.    Composition  R  0*. — Snlphnrons  Acid. 

2.  Sulphurie  Acid  Or.    Composition  R  O'.— Snlphurio  Acid. 

8.   Wol/ramins  Or.    Composition  R  O*. — ^Wolframine,  Molybdinei 

m.  OXTDS  OF  CARBON,  BORON,  SILICON. 

Carbonic  Acid,  (p.  144). 
Sassolin,  (p.  144). 
Quartz,  Opal,  (p.  145). 

a  DOUBLE  BINART  COMPOUNDS,  OR  SALTa 

1.  Aoid  of  the  Farm  R  O', 

L  SILICATES, 
a.  Anhydrous  Silicates. 

1.  Edelforstte  Sbctioh.  Oxygen  ratio  of  bases  and  8ilioa»  1 :  3,  (p.  105). 
Edelforsite,  JIancinite. 

2.  AuoiTB  Section.    Oxygen  ratio  1 :  2 — varying  to  1  :  2},  (p.  156). 

1.  Augite   Or.      Monoclinic — WoUastonite,   Pyroxene,    Rhodonite,   Spodum«na, 

B^mblende,  Acmite,  Wichtyne,  Sordawalite. 
Si  Babingtoniie  Or.    Triclinic. — ^Babin^nite. 
8.  Berjfi  Or.    Hexagonal — ^Beryl,  Eudialyte. 

3.  EuLYTiNE  Section.    Oxygen  ratio  1  :  1},  (p.  181). 
Eolytine  (t).    Leucophane.  . 

4.  Garnet  Section.    Oxygen  ratio  1  :  1 ; — varying  to  1  :  j  in  Ghon- 
drodite,  and  1  :  ^  in  Scapolite. 

1.  CfkryeoliU  Or,    Trimetrio,  (p.  184>— Chrysolite,  Fayalite,  Tephroite,  Chondro- 

dite. 
%  FhtnaeOe  Or.    Hexagonal,  (p.  189)l— Willemite,  Phenaoitei 


lite,  Mellilit«,  Dipyra(I> 
G.  Bpuiole  Or.    UonocUnie,  (p.  SOfl).— Epidote,  AUsnita,  Zoiute,  GadoliniU. 
6.  AxiMle  Or.    TricliQic,  (p.  Ztg).— DuibariU,  AziniU. 
T.  /oUb  Or.  (p.  SM).— <Pei'hap«  mora  raUled  to  mioa  wetion).    lolita. 

Structure  micaceous,  (p.  217j. 

HoMOTita,  Phlogopite,  BioUt«,  Lepidolila,  L«pidom«l«iie.  , 

6.  FsLDSPAft  BBcnoN.  OifgcQ  ratio  for  type  I  :  1, — vuying  to  1 :  8; 
oj.y  en  ratio  between  protoxjds  and  perozyds  1  :  3. 

1.  Lnteitt  Or.    MonoiiMtri«,  (p.  2SS). — 8od«lit«,  Lai^Uxoli,  Hanrna,  ITohkd.Lm- 

dt«. 
a.  Jftplulint 
S.  AUfporl 

ite,  Oligoelua,  Albite,  Orthoolua. 

4.  PttalUt  Or.    P«taUt«. 

7.  AtJDALUBm  SxonoN.     Oxygeo  mtie  1  to  IflM  than  1. 
1.  GddatUt  Or.    Dimctria,  (p.  SSB).~G«hl8nIta. 

5.  Andal^ttitt  Or.     Trimatrio,  (p.  26T).^Ai]d«liuit«,  TopM,  Stanrotide,  Lievrita  (I). 
8.  Kyanili  Or,    Tridinic,  (p.  1B8). — Ejanile,  BiUimaiilta. 

4.  Suelatt  Or.     Monoclinia,  (p.  iSiy — Euclue,  Sphent. 

5.  TkiurmaUm  Or.     Haxagonkl,  (p.  £70). — ToumuiliDa. 

b.  ffydrout  Siltcatet. 
A.  Maqhi&iaii  HnmouB  Siuoatbb. 

1.  Talc  SicnoH.  Oxygen  raUo  for  bases  and  silica  (water  excluded)  1 :  8 
to  1  :  2i.  (p.  275). 

Talc,  HeerKhainii,  Naolite,  Bpadaite,  Chlorophnite,  Crocidolit«  (t). 

2.  SsKFENTiNB  SacTioH.     OiygCD  ratio  1  :  2  to  I  :  IJ,  (p.  270). 
Hoioplifll,  Kerolita,  Mooradite,  Aphrodita,  Kcroamina,  Antigorita,  Saponita^  Sir- 

pcatina,  Deve;lit«,  Hydrophite. 

3.  Chloiutk  Sbctiox.     Ozygea  ratio  1  :  I  to  1  :  §,  (p.  280). 

1.  Ozygan  ratio  I  :  1. — HiuDgerita,  HuriDgite,  EnphjIIita,  P^oaelarita  (A). 

S.  Oxygen  ratio  1 :  J.— I^roiolarite  (B),  Clinochlore,  Chlorite,  l>eleHite. 

8.  Oxygen  ratio  1 :  ).— Ripidolite,  Aphroaidarite,  Clintonite,  Ohloritoid  (A). 

4.  Oxygen  ratio  I  :  ^.-'Chloritaid  (B),  Cronitedite,  Bidaroaehiaolite,  Hargarit*. 

B.  Noh-Maonbbian  HrsROUB  Siucates. 

1.  FrBOPHTLUTE  SaoTton.  Oxygen  rntio  between  bases  and  silica,  water 
excluded,  1  :  3  to  1 :  2},  p.  303.  (Related  to  Edelforaite  Section  of  Anh;- 
droua  Silicates.) 

PjTopkyllite,  Anthoaiderita. 

2.  PscTOLiTK  SicnoR.  Oryj^en  ™tio  I  :  2  to  1  :  2(,  p.  304.  (Ralalfld  to 
Augite  Section  of  Anhydroua  Silicateii). 

I.  Apopkfiliti  Or.     Apophyllita  (1). 

1.  LoMnorMU   Or.     UoiioeUni«  and  Aogltoid.— FaetoUta,  CMtenite,  Lanmontita, 

CatapUiite  (T). 
t.  Dioptatt  Or.     Hexagooal  and  Barylloid, — Dioptaae,  ^roamalita. 


CLAfiSmCATIOK  OF  MINERALS.  264 

3;  Calamins  Sxctiok.    Oxygen  ratio  1  :  1,  p.  311.    (Related  to  Oamet 
Section  of  Anhydrous  Silicates). 

1.  DriiomiU  Or.    Monometrio  and  Gametoid. — Tritomite. 
8.  ITkariie  Or,    Thorite,  Cerite. 
8.  Calamine  Or,    Trimetric — Calamine,  Prehnite. 
Appendix,    Chlorastrolite,  Sayite,  Schneiderite,  CarphoUte 

4.  Zkoutb  Section.     Oxygen  ratio  of  protoxyds  and  peroxyds  1  :  3,  p, 
817,  (as  in  Feldspar  Section  of  Anhydrous  Silicates). 

1.  AnalcUne  Or,    Monometrio  and  Leucitoid,  (p.  818). — ^Analcime,  Ittnerite. 

S.  OMaba*iie  Or,    Hexagonal,  (p.  819)^-- Chabaaite,  Gmelinite,  LeTvne. 

8.  Oiemondine  Or.    Dimetrie,  (p.  822).— Oismondine,  Edingtonite,  Faujaaite. 

4.  Hkomeanite  Or,    Trimetrio.    /:  .^=90^-92^;  rarely  monoclinic,  and  when  so, 

still  homosomorphoQs  with  the  trimetrio  species.    No  perfect  pearly  cleayage. 

(p.  828). — ^Harmotome,  Phillipsite,  Thomsonite,  Natrolite,  Scolecite,  Sloanite. 
A.  Jktlbiie  Or.    Monoclinic  or  trimetric ;  a  perfect  pearly  cleayage,  (p.  880). — ^Kpis- 

tilbite,  Henlandite,  Brewsterite,  Stilbite,  Caporcianite. 

5.  Dathouti  Section.    Oxygen  ratio  1  to  less  than  1.    (Related  to  An- 
dalusite  Section  of  Anhydrous  Silicates),  p.  334.  . 

Datholite ;  Allophane,  Schrotterite. 
Appendix  to  Hydnme  Silicates,  (p.  88'7> 

0.   Unammged  Silicates  containing  Titanic  Acidj  (p.  341). 
Keilhanite,  Tscheffkinite,  Schorlomite,  Mosandrite,  Wdhlerite. 

XL  TANTALATES,  COLUMBATES,  (TITANATES),  TUNGSTATES, 
MOLYBDATES,  VANADATES,  CHROMATES,  (p.  M4). 

1.  Pyroehlore  Or.      Monometrio. — Oxygen  ratio  1  :  2. — ^Perofskite,  Pyrochlore, 

Pyrrhite  (f ). 
1  Seheelite  Or.    Dimetrie — Oxygen  ratio  of  bases  and  acid  1 :  8.— Scheelite,  Schee- 

letine,  Wnlfenite,  Asorite  (t). 
S.  Ferguionite  Or.    Dimetrie.    Oxygen  ratio  2  :  1. — ^Ferffnsonite. 
1  TantaliteOr,     Trimetrie;    /.  Asl00®-102<'.— Tantalite,  Wolfram,  Ck>lambite, 

Samarskite,  Mengite. 
fi.  Pol^mignyte  Or,     Trimetric ;    1 :  72:90^^-95^.— Polymignyte,  Polycrase,  JEa- 

chynite,  Enxenite,  Rutherfordite. 
ft.  Ttirotemialite  Or,    Oxygen  ratio  1  : 1.— Yttrotantalite. 
7.   Vanadatee,  Ckromate%,    Grocoisite,  Melanochroite,  Dechenite,  Desdoirite,  Yana- 

dinite,  Yolborthite,  Aneoxene. 

in  SULPHATES— SELENATE& 

1.  Anhydsoub,  (p.  364). 

1,  Oelettine  Or.    Trimetric — Glaserite,  Thenardlte,  Barytes,  Celestine,  Anhydrite, 

Anfflesite,  Almagrerite,  Leadhillite, 
^  DrediU  Or.    Rhombohedral. — ^Dreelite,  Snsannite. 
h,  Olauberite  Or,    Monoclinic. — Glauberite,  Lanarkitc. 
Appendix,    Gonnellite,  Selenate  of  Lead,  Renssin. 

2.  Htdrous,  (p.  376). 

liiaenite ;  Polyhalite ;  Oypsmn,  Astrakanite ;  Mascagnine ;  Coopimbite ;  Cyan- 
otite;  Alnnogen;  Alum;  Epsomite,  Goslarite;  Copperas,  ^ieberite,  Pyro- 
meline,  Johannite ;  61anb«'  Salt;  Botryogene;  Ck)piapite;  Apateute; 
Alnnite.  Jarosite ;  Websterite ;  Pissophane ;  Luarite ;  Broonantite ;  Lettsomite ; 
MedQidite,  (p.  876-896> 


pr 


IV.  BORATES. 
Tftoito;  HayMiDe;  B< 

2.  Aeid  of  the  Form  R'O*. 

V.  PHOSPHATES,  ARSENATES,  ANTIMONATES,  NITRATES. 

1.  Ahrtdrous  PaoeFBATBa,  AitasirATEB,  Axtiuonatbs. 

1.  Apatite  Or.    HeugonaL — OiTgen  ratio  of  bMM  tmA  Midi,  («x«laatTe  »f  fliwrid 

or  chlorid),  3  :  S,  (p.  806).— Apatite,  Osteolito,  Cryptolite,  ZirieMliU,  I^no- 
raorpli'te,  Mimetcno, 

2.  Xmotmt  Ur.     Dimetrio.     Oxynn  rttio  S :  E,  (p.  401}.— Xenotimeh 

5.  Jfonaate  Or.     Honoclinie.     Oxygen  ratio  3  :  S  to  4 :  0,  (p^  4oi), — Monarita, 

Wa^ncrito.  Kiihnite,  (f)  Lualite. 

_Viplito. 

6.  Jttchfrilt  Or.*    Trimetric.    Oxygen  ntio  6 :  B,  (p.  40B).— Ftschwite,  F«gudt& 
S.  HomeiHe  Or.     (p.  410).      Romeine.  - 

Appendix.     Bopeits,  AmUygonite,  Herderito,  CarminitA 

2.  IItdkoub  PBOspnATKR,  Abeihatkb. 

Thrombnliu ;  Storcorite ;  fitmvite ;  HaidinMrite ;  Phannaeolit^,  Tiviantte,  Ery- 
tlirin«,  XivkdCrpen,  Kuttigite.  Symplpsite,  l^ormlitfj  Libetbenito,  Ollvcnita; 
Em'hroite;  Areeniosiderite ;  Fliannacocidprit«  ;  Bendantile ;  Wavallit*,  Ck- 
coxcna;  Cbildreajte,  Erinitv ;  nornwallite;  PboRphuc^halcite  i  IVrolita; 
DclvHirxeDs;  Dafrenite ;  Ajihanosite  i  Clialcophyllits ;  Liroconita ;  Uranila, 
Chalcolits;  Carpbonderite ;  Plumboreiinita;  CBstataaadita,  (p.41S~438). 
Sidpkttto-phMp/ittltt :  Pitticita ;  Diadochite,  <p.  iZi). 

3.  NlTRATKa. 

Nitre:  Nitratine;  Nitrocalcita, {p.  438,434.) 

3.  Acid  of  the  Fwiti  R  C. 

VI.  CARBONATES. 

1.  Anbtdrocb  GAHBOHAncs. 

1.  Caleile  Or.     RhombohedniL      Ii:R  =\i)i'>-lOB'',(p.  4IS).— Calcita, If agnwtt, 

Dolamite.  Brannnerite,  Hesitine,  Cbalybitc,  Diallogite,  Sraitbionite. 

2.  Araijonitf.  Gr.     Tririiotrio.      /:  /=llfi*-119'',  (p.  44SJ.— Aragonita,  Withaiita, 

StroDti  unite,  Brora  lite,  Man  g&nocal  cite,  Cerutite. 

3.  Bargleealtite  Or.     Monoelinic,  ip.  4G3}. — Barytocalcita 

2.  HruROUf)  CAnooNATKs. 

Carbonate  of  Ammonia;  Trona ;  Tbermonatrite ;  Natron ;  Gaylnisita;  Lanthanit*; 
Hvdroma|;nnii4!i  Malachite;  Aznritej  Aurichalrite ;  Zina  Bloom;  Emenu 
Nickel;  Kumingtonite;  Liebigite;  Uismutite,  (p.  4M-46TJ. 

4.  Acid  of  the  Form  R'O*. 

VII.  OZALATES. 
Vhawellite ;  OxallU ;  Coniitonite,  (p.  4U,  4IUI). 
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V.   RESINS— ORGANIC   COMTOUNDS. 

Ambe^;  CopaliQe;  Middletonite;  Rotinite;  Sclerctinite ;  Guyaquillito;  Piauzite; 
WalchowiU;  Bitumen;  Idrialiue;  Pyropissite;  Brewatoliuc;  Elaterite; 
Scheererite;  Konlite;  Fichtclite;  Kon lei n i te  ;  Hart ite;  Ilartinc;  Ixolyto; 
Hatchettine ;  Ozocerite ;  Chriematiue ;  Dopplerite ;  Diuitc ;  Mellite. 


m.  NOMENCLATURE. 

A  syBtematic  nomenclature  like  that  for  botany  and  zool- 
ogy, is  out  of  place  in  this  science,  except  it  be  based  upon  re- 
lations among  the  whole  range  of  inorganic  products.  More- 
over, it  is  not  necessary  nor  desirable,*  llie  niunber  of  minerals 
known  is  less  tlian  seven  hundred,  and  the  double  names  of  Natu- 
ral History,  tlierefore,  can  well  be  dispensed  with.  The  addition 
of  the^temiination  ite  or  lite^  (originally  from  Xidoj,  stone),  answers 
BoflSciently  well  the  purposes  of  science. 

The  best  names  allude  to  some  promimni  characterutic  of  the 
species;  others  are  given  in  lunwr  of  thmo  who  have  labored  in 
the  science^  or  in  reference  to  a  proiuin^nt  locality  of  a  species. 
It  should  be  remembered  that  the  use  of  names  of  pei'sons  emi- 
nent in  other  sciences,  or  of  such  as  are  ignorant  ot  all  science, 
is  wholly  at  variance  with  g«:)od  usage  and  propriety ;  moreover, 
an  attempted  flattery  of  the  politically  distinguished  is  degrad- 
ing to  science,  and  cannot  be  too  strongly  discountenanced.  It  is 
important  that  the  names  when  taken  from  a  locality,  or  the  name 
of  a  person,  should  retain  tlieir  original  orthography ;  and  also 
when  not  tbus  derived,  that  they  should  be  of  Greek  derivation.! 

*  The  author  has  here  departed  widely  from  principles  deemed  important  in  the 
first  two  editions  of  this  treatise.  The  arrangement  of  Moho,  followed  in  the  main 
in  those  editions,  cannot  stand  the  test  of  the  developments  of  science.  Even  on 
its  assumed  i^roand  of  being  a  natural  sybtem,  it  is  in  many  parts  singularly  artifi- 
eial;  bein^  little  better  in  some  of  \U  groupings  than  an  ancient  classiiication  of 
plants  which  arranged  the  hard  wood  species  in  one  grouj),  the  herbaceous  in  anoth- 
er, or  collected  together  flowers  of  a  color.  For  it  in  on  no  better  ground  that  the 
diamond  is  placed  alongside  of  topaz  and  sapphire;  spathic  iron  near  heavy  spur, 
(instead  of  near  calcite) ;  graphite  near  psiloineiaue ;  allophane  with  green  mala- 
chite; mica  in  the  same  order  with  cronstedit^,  spodumene  with  prehnite;  iolite 
with  quartz  and  chrysolite :  and  so  on.  Yet  in  justice  to  this  3linera1ogist  of 
merit^  celebrity,  it  should  l>e  said,  that  very  many  natural  groupings  were  em- 
braced in  his  classification — far  more,  indeed,  than  in  any  of  the  chemical  systems 
of  that  time,  for  the  latter  refusing  almottt  all  reference  to  physical  characters,  and 
considering  only  the  elements  present,  instead  of  the  mutual  relations  of  the  con- 
stituent elements,  broke  up  species  into  fragments  and  strewed  them  about  into 
most  heteroffeneons  assemblages. 

f  Von  Kor>ell  has  published  a  valuable  work  on  Mineralogical  Nomenclature, 
entitled,  "  Die  Mineral-Namen,"  etc    MOuchen,  1853. 


PART  V. 

DETERMINATIVE  MINERALOGY. 


In  tlie  following  Tables  for  tlic  Determination  of  Minerals,  tlie 
Btadent  is  suppoeed  to  have  the  requisite  nriesna  for  detenDininfr 
the  hlitwpipe  and  ordinary  chemical  characters  of  minerals,  bo  &r 
at  least  as  to  be  able  to  test — * 

1.  Tlie  effer^-eecence  or  non-effervescence  with  the  three  min- 
eral acids. 

2.  The  solubility,  more  or  less  perfect,  in  these  acids,  cold  or 
Iiot,  or  tlie  iuaoliibility  of  a  mineral  in  the  same  reagents. 

3.  The  presence  ol  water  hy  eiibjectiug  the  mineral  in  a  mat- 
rasa  or  tube  closed  below,  to  the  blowpipe  heat. 

i.  The  chiii-acter  of  the  water  or  fnines  given  off  with  the  acids 
or  heat,  whether  containing  fluoric  or  other  acids,  or  alkaline. 

5.  The  blowpipe  reactions  for  sulphur,  phosphorus,  boracic  acid, 
and  other  cases  of  this  kind. 

ti.  The  presence  of  arsenic,  and  each  of  tlie  volatile  metals ;  also 
of  copper,  lead,  &c. 

The  student  is  advised  to  study  well  the  use  of  the  blo^ipe,  and 
the  various  effects  of  the  fluxes ;  and  for  tliis  purpose  Whitney's 
translation  of  Berzelius  on  the  Blowpipe,  (pulilislied  at  Boston), 
will  be  found  the  heat  guide  in  tlie  English  language.f 

Two  tables  are  here  given,  one  in  which  the  general  divisions 
are  based  on  lustre,  streak,  and  blowpipe  and  chemical  characters ; 
and  another,  in  which  the  spocies  are  arranged  under  the  several 
systems  of  crystallization. 

■  Jt  is  ubviuua  that  for  correct  roaolU,  ths  toatiug  ihoiild  beoarefull;  parfottnad. 
It  is  uot  eofUuient  id  trying  for  earbonic  acid,  to  put  a  drop  of  dilute  acid  on  tha 
apeuimon;  for  uarbonatn  of  litne  may  be  preaant  aa  an  impuritv,  and  Ki*a  riaa  to 
effervraeeace ;  a  fragmeiit  ghoald  be  teat»d  in  a  teat  tube  and  ita  completa  aointion 
and  efTcri-eat'tince  to  the  end  ascertained.  To  aicartain  irhatber  a  minaral  jialda  ■ 
mallcaljle  globule  before  the  blowpipe  with  tha  fluxea,  loda  ahould  be  triad,  if  i^ 
aucccMful  with  bomr.  and  ia  aoina  caaea  oupellation  ia  neceaaarj. 

t  Plattner'i  "  Die  Probirkunat  mit  dem  J^throhTe"  (8d  edit.,  Laifuag,  I8SS)  ia  a 
large  and  full  work  on  the  aubjact,  giving  the  moat  recent  facta,  mad  inolnding  abo 
raaationa  with  acid*  and  other  chanucal  raagcnia. 
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Before  presenting  the  Tables  fbr  determining  speciee,  a  few  facts 
upon  some  prominent  minerals  may  be  stated,  that  may  aid  the 
student  in  naming  the  specimens  of  his  Cabinet 

1.  Quartz. — ifo  mineral  is  more  common,  or  more  varying  in  its 
colors,  than  quartz.  It  is  the  most  abundant  ingredient  of  gravel 
beds,  of  the  pebbles  of  the  fields,  and  of  the  sands  of  shores,  as 
well  as  a  characteristic  in^edient  of  granite  and  many  rooks*  It 
will  therefore  be  everywhere  encountered  bv  the  student.  He 
will  hardly  err  in  pronouncing  a  specimen  to  be  anartz,  whatever 
the  color,  if  on  trial  he  finds  it  equal  to  7  in  haraness,  and  there- 
fore scratching  glass  with  facility  and  not  attacked  by  a  file — not  at 
all  cleavable — infusible  before  the  blowpipe — ^not  acted  upon  by 
acids  hot  or  cold — easily  dissolved  to  a  bead  before  the  blowpipe 
with  carbonate  of  soda — specific  gravity  not  over  2*84.  After  a 
little  experience,  the  hardness  and  absence  of  cleavage  will  lufiice 
to  determine  it  in  almost  all  its  varieties. 

CalciM. — ^The  mineral  next  in  abundance  to  qukrtz,  and  as 
varied  in  its  aspects,  is  limestone  or  calcite.  Here — a  knife-point 
easily  scratches  the  surface — ^a  drop  of  dilute  muriatic  acid  causes 
an  immediate  eflfervescence— the  blowpipe  does  not  produce  ftision, 
but  gives  an  intense  light,  and  the  mineral  after  heating  is  alkaline, 
(being  reduced  to  quicllime) — the  specific  gravity  is  not  over  2*8 — 
and  when  not  compact  massive,  there  is  a  very  perfect  cleavage. 

Zeolites. — ^The  hydrous  silicates  of  alumina  and  some  alktui  or 
earth  (potash,  soda,  or  lime)  are  often  called  zeolites.  They  are 
most  commonly  found  associated  together  in  cavities  or  seams  in 
amygdaloidal  rocks,  though  occurring  also  in  other  rocks,  as  gran- 
ite, &c.  On  page  317,  YoT.  II,  several  groups  are  mentioned.  The 
Stilbite  group  is  distinguished  by  its  pearly  cleavs^ze ;  the  forms 
are  often  laminato-radiate,  and  a  drusy  surface  of  a  crystalline 
mass  is  made  up  of  narrow  oblong  projections. 

In  Group  IV,  there  is  no  perfect  pearly  cleavage ;  the  forms  are 
oft;en  acicular,  and  radiated  masses  consist  of  slender  fibres,  with 
the  exterior  often  made  of  the  squarish  blunt  or  acute  extrem- 
ities of  crystals.  The  other  groups  do  not  present  fibrous  forms ; 
the  species  occur  mostly  in  short  and  stout  glassy  crystals,  anal- 
cime  showing  usuallv  faces  of  the  trapezohedron  (f.  39)  and  cha- 
bazite  often  in  rhombohedrons  which  are  nearly  cubes. 

Hornblende^  Pyroxene^  Epidote. — ^These  minerals  fiedl  among 
anhi/ditoud  species  that  are  fusible  before  the  blowpipe  and  have 
an  unooiorea  streak.  Epidote  has  commonly  a  characteristic  tfet- 
lowisk-ffreen  color,  and  this  variety  is  unlike  any  pyroxene  or 
hornblende ;  it  shades  into  brown,  gray,  and  grayish-white,  and 
mav  someti^les  be  red.  Hornblenae  and  Pyroxene  vary  from 
white  to  black  through  grass-green  and  olive-green  shades.  Horn- 
blende and  Pyroxene  are  distinctly  cleavable,  and  prisnos  when 
broken  longitudinally  often  show  a  cleavage  plane  or  splintery 
look ;  Epidote  has  no  very  distinct  deavage,  and  the  crystab 
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and  colnmnar  forms  have  a  more  solid  aspect,  with  a  smootlier 
snr&ce,  vithout  any  splintery  appearance  in  the  fracture  or  a 
tendency  to  fiirUier  sabdivieion  of  the  colomns.  In  this  last  it 
resembles  columnar  Tourmaline,  which  is  also  distinct  Irom  Horn- 
blende in  its  more  compact  look,  with  no  vertical  lines  of  cleavage 
in  the  several  fibres  or  columns. 

Hornblende  and  Pyroxene  are  often  distinguished  with  difficulty 
when  not  in  crystals,  except  by  the  aid  of  chemical  analvsis.  The 
crystals  of  Hornblende  are  often  six-sided  prisms,  with  anglea 
approaching  120°  (two  angles  of  124^°  and  four  of  about  118°)  or 
mombic  pnsmH  of  1241°  i  while  Pyroxene  crystals  are  as  commonly 
fbur-sided  prisms  near  90°  in  angles,  (87°  6'  and  92°  54'),  or  eight- 
sided  priBms  near  135°  in  each  angle  of  the  prism. 

FelSxpara. — ^The  feldspars  are  6  to  7  in  hardness,  and  occur 
either  m  tabular  crystals  or  cleavable  masaive ;  never  fibrous 
columnar  and  rarely  granular;  the  Instre  is  vitreous,  sometimes 
inclined  to  pearly,  and  the  colors  are  white  to  flesli-red  com- 
mon ;  but  sometimes  bluish,  greenish,  and  brown.  There  is  one 
perfect  cleavage,  giving  a  smooth  surface ;  another  leee  perfect,  at 
right  angles,  nearly  or  quite,  with  the  former :  if  at  rignt  angles 
the  species  is  Orthoclase  ;  if  varying  three  or  foar  degrees  from 
ninety,  it  is  triclinic  and  therefore  some  other  feldspar. 

Spodumene  is  a  whitish,  grayish,  or  pale  greenish  mineral, 
resembling  a  feldspar;  but  it  has  two  very  custinct  cleavages 
making  between  them  an  angle  nearly  of  135°. 

Micaceous  MinerdU. — ^The  following  are  the  names  of  the  only  - 
unmetallic  minerals  that  are  properly  Tnieacetms  in  any  of  thor-^: 
varieties — that  is,  which  consist  of  very  thin,  easily  separable^ 
lamtna: 

1.  Muscovite,  PMogt^te^  Biotite,  Zepidolite. — Closely  related^ 

with  laminse   elastic,  unless  they  have  undergone   alteration 

afibrding  no  water,  or  only  a  trace  in  a  lube — B^.  fusing  only  oi^ 
the  edges;  with  acids,  little  or  no  action;  with  cobalt  solntioii^ 
sometimes  a  clear  blue,  but  usually  dull.  G.=2'75 — 3*2 ;  H.=:l'^ff 
—2.     Bee  further,  pp.  231  to  227, 

2.  Pyrophyllite,  Margtti^,  EupkyUO^. — Laminee,  (excepting  )im 
Pyrophyllite^  rather  brittle,  colors  white  or  pale,  affording  wst^ 
in  a  tube ;  B.B.  fusing  on  thin  edges ;  Pyrophyllite  swells  out  Witt* 
acids,  little  or  no  action ;  a  blue  color  with  cobalt  solution.  G.  ^2*7 
—3-1 ;  H.=;3-5— 4-5,  (1;5  in  Pyrophyllite.)     See  pp.  291,  800,  808. 

3.  Chlorite,  Sipidolite,  Glinoonlore,  JPyroadente. — Lamiusi  not 
elastic,  flexible,  affording  water  in  a  tube — ^feel  often  a  littls 
greasy — B.B.  fusing  on  the  edges,  more  easily  than  the  preceduig; 
in  cobalt  solution  no  blue  color.  Somewhat  attacked  by  aci<&; 
colors  mostly  dark  green,  except  pyroeclerite,  which  la  often 
reddish.     See  further,  pp.  291-296. 

4.  Talc. — Like  the  last  in  most  of  the  charactere,  but  lamin« 
more  greasy,  mudi  softer,  and  lees  thin,  and  color  moetly  very 
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pale  green;  B.B.  infogible,  and  with  acids  not  dissolved;  with 
cobalt  solution,  with  some  difficulty,  a  reddish  color. 

5.  Brticiie.— Somewhat  like  talc,  whitish  or  greenish  in  color ; 
B.B.  infusible,  heated  in  a  tube  affords  water;  in  the  acids  entirely 
sohMe  ioithout  effervescence.    See  further,  p.  133. 

6.  IHaUagej  Myperdhene^  BromiU^  CUntonitej  Cklaritoid. — 
Often  nearly  mtoaceouSy  though  more  properly  foliated.  The 
laminae  are  brittle,  and  do  not  separate  easily.  Tne  same  is  true  of 
Marmolite,  which  has  some  resemblance  to  talc,  and  differs  from 
the  species  just  enumerated  in  having  a  greasy  feel. 

7.  Chywwmu — ^A  crystallized  variety  :  it  is  very  soft,  laminae  sep- 
arable, hardly  flexible  without  breaking,  often  transparent,  and 
generally  colorless.  B.B.  whitens  and  crumbles,  but  fuses  only 
with  difficulty. 

8.  Uranite^  (p.  430),  Bed  Zinc  Ore^  (p.  IIOJ,  Copper  Mica^  (p. 
428\ — ^Uranite  is  bright  green,  or  yellow ;  Ilea  Zinc  Ore  is  bright 
or  aeep  red ;  Copper  Mica  is  deep  green.  Crystals  of  Uranite  are 
square  tables,  and  those  of  Copper  Mica  hexagonal.  Copper  Mica 
gives  a  copper  reaction;  Eed^nc  Ore  is  oxyd  of  zinc.  Jblrythrine 
^balt  Bloom)  is  peach-blossom  red  in  color,  with  often  a  bluish 
tmge.  Pharmacolite  and  Yivianite  have  also  a  very  perfect 
cleavage  in  one  direction. 

The  classification  in  the  body  of  the  work  may  be  conveniently 
used  in  determining  species.  A  specimen,  for  example,  may  be 
easily  ascertained  to  be  a  sulphate,  and  next  a  hydrous  sulphate, 
if  such ;  and  then  by  turning  to  the  section  containing  hydrous 
sulphates,  a  few  furtner  trials  will  enable  the  student  to  ascertain 
which  of  the  species  described  he  has  in  hand.  To  facilitate  the 
nae  of  the  work  in  this  way,  a  few  remarks  cm  certain  compounds, 
in  addition  to  thos^  to  be  derived  from  the  chapter  on  chemical 
tests  and  blowpipe  analysis,  are  here  offered,  and  also  an  index  to 
aome  of  the  prominent  classes  of  species. 

SutphuretSj  /Sulphates. — Sulphurots  may  have  a  metallic  lustre, 
or  an  unmetallic  lustre  with  a  colored  streak.  Only  Blende  (sul- 
llmret  of  zinc)  and  Voltzite  (an  oxysulphuret  of  zinc^  have  an  un- 
metallic lustre  and  an  tmoolored  streak.  Consequently,  with  these 
exceptions,  any  wnmetaUic  species  with  a/n  uncotored  streak  which 
^Of^mnsfredy  of  sulphury  mt$st  be  a  sidphate.  The  sulphates  are 
•U  onmetallic  in  lustre,  and  they  are  often  colorless.  Helvin, 
Hauyne,  and  Nosean  are  silicates  containing  a  very  little  sul- 
l^iir. 

Phosphates. — ^All  the  phosphates  have  an  unmetallic  lustre. 
Bie  streak  may  be  colored  or  wncolored.  None  of  them  are  solvhle 
ii^wterj  or  have  taste,  excepting  a  single  phosphate  of  ammonia^ 
ind  the  pure  phosphates  give  no  odor  m  amy  way  before  the  blow- 
fife.  Besides  the  direct  test  for  phosphorus,  the  tests  for  carbonic 
•cid,  boracic  acid,  sulphur,  separate  them  fix)m  the  carbonates, 
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borates,  and  Bnlphstee ;  the  test  for  fluorine  from  flnorids,  althonrii 
traces  of  fluorioe  often  occur  in  phosphates;  the  complete  solii- 
bility  (without  gelatinizing)  in  muriatic  acid,  hot  or  cold,  dia- 
tinguisuod  them  from  the  silicates.  There  are  the  following  ex- 
ceptions to  this  last  character :  viz.,  Xenotimo,  Childrenite,  Mona- 
ote,  Turquois,  Luzulite,  which  are  also  B.U.  infusible. 

Mdt^bdates,  Tanaslates.  —The  Molybdates  and  Tunsetatea  are  «n- 
metalltc  in  lustre.  The  streak  is  eotm^,  (yellow  or  yellowish,  rarely 
red  from  chrome,)  excepting  in  Scheelite,  which  is  olWi  white. 
SpeciHc  gi-avity  never  under  6. 

Colmt3tates,  Temtalatea, — ^Mostly  submetallic  in  lustre,  with  an 
iron-black,  velvet-black,  or  brownish  black  color.  But  Wohlerita 
and  Pyrochlore  are  yellow  to  brown,  and  yttrocolombite  yellow 
to  black;  streak  yellowifih  to  nearly  colorless. 

See  in  the  second  volume  for  description  of  species  oi— 

Snlpharcti,  Dot  aoatuoing  Anenia,  BUmath,  8«leDimii,  or  Antiniunf ,  pp.  ST  t«  S6, 
80,  Stt  to  71,  137. 

Arseiiiiireti,  or  Bolphnrflts  contaimDg  Arwiiic,  AutiiDODy,  Biunath;  pp.  11 — St, 
41,  44,  ea— «8,  61,  78—88,  141. 
Areenio  &ad  AnlimoDy  Ox;di,  pp  IBB — 143,  410. 
Seleniureta,  pp  i%  4S,  62. 
Tdlurgta,  pp  21,  44,  04,  SB. 

Fluorida,  (Jhlorids,  BromiiJi,  lodidi.  pp  B»— 98.  117,  1S8,  IBS,  4BS. 
BulpUatea,  Anhydrous,  p  B64;  H;fdroiu,  p.  87S;  Selaoftta,  p  87G. 
Areeu&t«B,  Phoaph*t«B,  Anh^-droiu,  p  3BS;  Hfdroiu,  p.  411. 

Borates,  p,  892.    See  also  Silicatea  coDtaining  Boracio  Acid,  Daabnrite,  Azinitt,    , 
ToarmuliDe,  Datholite. 
NitratM,  p4H3. 

Carbooatca,  Anbydroos,  p.  484;  Hjdrona,  p  464. 
TansdaUa,  Chromatflfl,  pp.  8D9 — 864. 

C<llllmbate^  TanUUtes,  Tungetatei,  Moljbdat«^  pp  840 — 8E8. 
Ore*  of  tiilrer,  SulphoraU,  pp.  S7,  4B;  Sulpho-arMoiiireU,  AruniiireU  or  Anti-^ 
BOoinivU,  pp  3S,  7G  — HB ;  Seleniureta,  p.  48  \  Tellareta,  pp  44,  64 ;  Chlorid.  Bt»-^ 
uid,  lodid,  pp  02,  SI,  9fi. 
Urea  of  UuicluitTer,  Holphuret,  p  48 ;  Seleninret,  p.  B2 ;  Chlorid,  lodid,  p.  89,  96^ 
Ores  of  Copper,  Salpfaarets,  pp  88,  46,  Bfi,  68;  Arsenical  Or  Antimonial,  pp  S^to 
■-    — -         -     -.      ~    -tjthfori.^ 


18,  77,  82,  84-88;  Heleniurtta,  p  48;  Oiyds.  Dp  lUl,  109,  117,  122;  Oitjcfc 

p.  188;  Silicate,  p  SUO ;  Chromates,  p  360;  Snlphates,    pp.   S7D,   889,   391;  PhoB  .■ 

phatas,  Arsenates,  pp  412,  419 — 121,  JSS,  42fl,  428,  429  ;  Carbonates,  468. 

Orel  of  Lead,  Sulphurets,  pp.  BO,  41 ;  Seteaiurets,  p  42 ;  Tellurets.  pp.  44,  O^X 
Antimoaial  Snlphareta,  pp.  74—88;  Chlorid,  p.  »7;  Uiyds,  pp.  109,  117,  12^^ 
OxyeUorid,  p  127;  Tungatate,  p.  348 ;  Molybdate,  p.  349;  Cbrooiate,  Tanadat.^=d 
pp.  869— 362;  BulphatK,  370— BT4,  390;  Selenate,  p.  87 B ;  Phoaphate,  pp.  40^ 
481 ;  Arsenate,  p.  401  ;  Carbonate,  4ez. 

One  of  Cobalt  and  Xickel,  Snlphureta,  pp  4t,  42,  49,  B7  ;  BisioDth,  p.  4a  ;  An  --^ 
monial  or  Arsenical,  pp  a2,  fiS,  66—69,  Bl,  63,  ST  ;  Sulphate,  p.  886 ;  Anenate,  ^^J 
416,  418  ;  Carbonate,  461. 

Ores  of  Iron,  Sulphurs ts,  pp  60,  64,  60,  68;  Arseuical  or  Antlmonial,  pp.  61, 
7S;  Ozfds,  pp.  102—106,  113— lis,  129,  131;    Sulphate,   pp  880,  BBS,  1166,  3—      > 
S89  ;  Borat«,  pp  396, ;  Phosphate,  pp.  899,  406— 4(fB,  41fi,  424,  427,  481 ;  ArMD^^ 
p.  418,422,  482;  Carbonate,  444. 

Ores  of  Zinc  and  Cadminm,  Sulphurel,  pp  46,  Bl ;  Ozyd,  p  110  ;  OzyBDlpbn.'^r** 
p.  I27;Silieate,  pp  166, 1B9,S18;  Snlph«ta,p  884;  Phosphate,  p.  409;  Anenat^Sh  J 
418  ;  Carbonate,  447,  460. 

Ores  of  Bismatb,  Snlphorats,  pp  S8,  78,  It,  BB,  83;  Telluric,  21 ;  Silicate,  1S.Z 
Oird,  141 ;  Carbonate,  461 

Ores  of  Antimoaj,  Snlpborets,  p.  IS;  Ozfda,  pp.   140— 142,  4 la 
Or«B  of  Ara«Dle,  Snlphorets,  pp  SI,  t%;  Oiyds,  p.  189. 
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Ores  of  Manganese,  Anenical,  p.  58 ;  Snlphuret,  p.  41,  56 ;  Ozyda,  pp.  118, 125, 
180,  135,  186;  Silicate,  pu  167,  186;  Phosphate,  ^ pp.  897,  406—408;  Carbonate, 
446,452. 
.  Ores  of  Molybdenum,  Tungsten,  Snlphnret,  p.  66  ;  Ozyd,  pp.  148, 144. 

Ores  of  Tin,  Sulphnret,  p.  70 ;  Ozyd,  p.  118. 

Ores  of  Uranium,  Oxyds,  p.  107  ;  Sulphate,  pp.  886,  892 ;  Phosphate,  pp.  480  ; 
Carbonate,  461,  462. 

Ores  of  Titanium,  Ozyd,  pp.  120—123  ;  other  ores,  115,  268,  845,  etc. 


The  following  are  the  Tables  for  the  determination  of  Species. 
By  Infusible^  or  nearly  so^  is  meant  either  wholly  infusible  or 
flying  only  with  great  difficulty  on  the  thinnest  edges.  The 
abbreviations  employed  are  explained  beyond,  (p.  264). 

TABLE  I. 
I.  SOLUBLE  MINERALS:   minerals  soluble  in  water  and 

HAVING  TASTE. 

L  Carbonates:  effervescing  with  muriatic  acid;  fumes  in- 
odorous. 

IL  Nitrates:  deflagrating  more  or  less  on  burning  coals;  ef- 
fervescing wim  sulpnuric  acid  and  not  with  nitric  or  mu- 
riatic. 

nL  Chlorids:  effervescing  and  giving  off  suffocating  fumes 
with  sulphuric  acid,  and  not  with  muriatic. 

rV.  Sulphates  and  PnoBrHATEs :  no  efferv^escence  with  either 
of  the  acids ;  B.B.  a  sulphur  or  phosphorus  reaction. 

1.  little  or  no  metaUic  reaction.    . 

2.  Reaction  of  iron,  manganese,  cobalt,  sine,  or  copper. 

V.  Borates  or  Boracic  Acid  :  not  effervescing  with  the  acids ; 

B.B.  boracic  acid  reaction. 

VI.  Arsenous  Acid  :  B.B.  on  charcoal  alliaceous  fumes. 

n.  INSOLUBLE  MINERALS. 
I.  LUSTRE  UNMETALLIC. 

A.  streak  uncolored. 

a.  B.B.  NO  ODOROUS  or  visible  fumes  on  oharooal,  wtth  or  with- 
out FLUXES  ;  GLOBULE  OBTAINED  BY  REDUCTION  NOT  MATJ.ieABLK. 

1.    When  pulverized^  whoUy  sohMe  to  a  liquid  state  in  one  or 
more  of  the  acids j  {cola  or  hot);  none  gdaUnizing, 

*  B.B.  infusible  or  nearly  so,  (p.  267). 
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f  Oairh<maU9 :  when  piilyerix«d,  efferreiohig  more  or  Itm  in 
fiimet  inodorous,  reddening  litmus  paper. 

«Mphatet,  Phosphates,  Ox^ :  no  ^errescence  with  acids, 
f  Muorids,  JSorates,  Oxalates* 

♦^  B.B.  fusible,  (p.  269). 


tOarbonates :  when  pnlyerised^  effenresoing  as  above, 
f  PhospheUes,  Sulphates :  B 
or  pnosphoms  reaction. 


f  Phosphates,  Sulphates :  no  efferyesoence  with  acids ;  BA  a  sulphur 
or  pnosphorus  reaction, 

Fluorias :  a  fluorine  reaction,  and  none  of  phosphorus, 
f  Borates :  no  efferyescenoe :  B.B.  reaction  of  boraoic  acid. 


2.  Solvhle  in  acids  ;  the  sUioa  gelatinizing :  Silicates. 

*  B.B.  infusible  or  nearly  so,  (p.  27 1). 
*•  B.B.  fusible,  (p.  271). 

{Hydrous, 
f  Anhydrous. 

3.  Insoluble  in  a>cidSj  or  partly  soluble  without  gelatiniBtng. 

*  B.B.  infusible,  (p.  274). 

JRB.  reaction  of  sulphur,  phosphorus  or  fluorine, 
f  Hydrous:  B.B.  no  phosphorus  reaction;  Hydrous  sUietUes  of  mag- 
nesia, alumina,  or  oxjfa  of  iron,  toith  opal  and  hydrates  of  alumina. 
f  f  f  Anhydrous,  (p.  277  > 

**  B.B.  fusible ;  (includes  no  phosphates),  (p.  280). 


below  S'ft. 

(Helyin  ezeepted),  (p.  288). 

b.    B.B.   ETTHEB  FUMES,   OB  A  MALLEABLE  GLOBULE,  (p.  286). 

*  B.B.  globule  of  lead  with  the  fluxes  on  charcoal  if  not  without, 

and  lead  oxyd  on  charcoal ;  no  fumes  of  Arsenic,  Selenium,  or 

Antimony. 
^*  B.B.  inodorous  fumes   of  Zinc,  Bismuth,  Antimony,  Telln- 

rium. 
***  B.B.  odorous  fumes  of  Arsenic  or  Selenium. 
****  B.B.  wholly  vaporizable,  with   fumes  of  Quicksilver  and 

Cblorine. 

B.  STREAK  COLORED. 

a.   B.B.    NO    FUMES    WITHOUT    OB    WITH    THE    FLUXES;    QLOBXJLE    NOT 
MAT.LKABT.E, 


*  B.B.  infusible  or  nearly  so,  (p.  288). 

{Gelatinize  with  acids, 
f  Not  geUtinizing  with  acids. 
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B.B.  fusible,  (p.  291). 

I  Gelatinixe  with  aci<U. 

T<f  Not  gelatiniziDg  with  acids ;  B.B.  phosphoma  reaction. 

Iff  Not  gelatinizing  with  acida ;  B.B.  no  phosphonu  reaction. 

b.  B.B.  NO  FUMES,  EXCEPT  SOMETIMES'OF  LEAD;  A  MAT.T.TCATiTie  METALUO 
GLOBULE,  (p.  294). 

*  B.B.  infusible ;  a  globule  of  tin  or  copper  with  soda. 

**  B.B.  fusible ;  a  globule  of  lead,  copper,  or  silver ;  no  fumes  of 
Arsenic,  Sulphur,  Selenium,  or  Antimony. 

+  Grarity  below  4*5 ;  Ores  of  Copper, 

f  f  Grayity  abore  4*6 ;  Ores  of  Jbetut,  Copper^  or  Silver, 

C,   B.B.  VAPORIZING  WHOLLY  AND  EASILY  IN  FUHE8,  LEAYINO  NO  METAL- 
UO GLOBULE,  (unless  ANTIMONY  OB  BISMUTh),  (p.  296). 

d.  B.B.  FUMES  OF  AB8ENIC,  SULPHUB,  ANTIMONY  OB  CHLOBINE  ;   LEAY- 
INO A  GLOBULE  WHICH  IS  NOT  MALLEABLE,  (p.  297.) 

*  B.B.  fumes  arsenical. 

**  B.B.  fumes  not  arsenical. 

e,  B.B.    FUMES  OF  SULPHUB,  ABSENIC,  ANTIMONY,    GHLOBINB,  BBOMINE, 
OB  IODINE ;  A  MALLEABLE    GLOBULE  OF  COPPEB  OB  SILVEB,  (p.  298). 

*  B.B.  fumes  of  Arsenic,  Sulphur  or  Antimony. 

**  B.B.  fumes  of  Chlorine,  Bromine,  Iodine  or  Muriatic  Acid. 

n.  LUSTRE  METALLIC. 
A    STBEAK    UNMETALLIC. 

a.  B.B.  NO  FUMES,  (p.  300). 

*  B.B.  infusible,  or  nearly  so ;  colors  steel-gray  to  black. 

With  muriatic  acid  fomea  of  Chlorine ;  contain  manganese, 
^f  No  fomea  of  Chlorine  with  muriatic  acid ;  (no  hydrona  specieaV. 

**  B.B.  fusible. 


t< 


J.   B.B.  GIVING  OFF  FUMES,  (p.  302). 

*  B.B.  fumes  of  Arsenic  associated  sometimes  with  Sulphur ;  do- 
bule  brittle ;  color  whitish  with  sometimes  a  reddish  or  yellow- 
ish tinge,  excepting  Tennantite,  which  is  black. 

**  B.B.  fumes  sulphurous  or  antimonial,  not  arsenical;  globule 
brittle ;  colors  rather  pale,  excepting  Manganblende,  which  is 

.  black. 

***  B.B.  a  malleable  globule,  or  mineral  wholly  vaporiaabJe,  fp 
304).  ^* 


t 


RB.  A  globule  of  lead,  dlTer  or  gold, 
t  KB.  A  globule  of  oopper  or  tin. 
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B.  STREAK  M£TALLIO. 
a.  Not  malleable,  (p.  306). 

*  B.6.  no  fumes ;  iofusible. 
**  B.B.  fumes ;  globule  not  malleable. 
***  B.B.  fumes ;  malleable  globule,  or  minerid  wholly 
ble. 

t  BlB.  -whollv  and  euil;  vaporiuble,  (om  of  \etA  Dot  iiielndad)^ 

H  B.B.  B  maUeabls  globole;  fama  odorous. 

}  B.B.  a  globule  of  l^d  or  silTer,  without  oopper  or  »ny  ooppsr  r«M- 

X%  B.B.  k  globule  of  copper,  or  of  ulrer  or  lead  along  witb  «opp«r ; 

a  copper  reactioo. 
ttt  ^^  ■  maUeabla  globule ;  fUmea  ii 


,B,  (p.  309). 

The  foUowing  are  the  ahhreviatdons  used  in  the  following  pages. 


AnUm. 

AntimoDj. 
AnwDical 

MUT. 

Utiriatic  acid. 

A««n. 

Nit. 

Nitric  acid. 

B,bb. 

Blna.  bluiih. 

%.. 

Opaque. 

BB 

Before  the  Blowpipe. 
BrowD,  brownish. 

Salt  of  phoaphoma. 

Bd,  boh. 

P*lT- 

Peariy.         ^ 

Bk,  bkb. 

Black.  bUckiah. 

Pma. 

Prianl 

BOT. 

Borai: 

K,  rdh. 

Red.  reddiah. 

aaoa. 

CleaTage,  CleavabU. 

Bad. 

Radiated. 

Cryrt. 

Ren. 

RcDiform. 

DMrep. 

DecrepiUte. 

flbdo. 

Carbonate  of  aoda. 

Di£ 

Diffienlt,  difficnlty. 

Sol. 

Soluble,  solntion. 

Efflor. 

Btalaet. 

EiToL 

Eifbllate. 

SteL 

Kb. 

FJbrona. 

StrL 

Tramlnoent  on  edgee  only. 

Pol 

Foliated. 

Strp. 

Semitranaparenl. 

Fna. 

Fuaible,  Foaion. 

Snlph. 

Sulphureoua. 

Odjkt 

OaUtJniEe. 

Submet. 

Qn.goh. 

Oreen,  CTSeaiab. 

s>a. 

atJL 

TrL 

"JiF'^ 

SSiK''*^ 

^l 

Tranaparent. 

Vitreon*. 

iDtDm. 

W,  wh. 

While,  whitiah. 

Met      - 

HetsUie. 

Yw,  ywh. 

'Die  constitnents  of  the  species  are  in  all  cases  stated,  aud  they 
are  an  indication  of  the  blowpipe  reactions,  both  as  to  whether  a 
mineral  affords  water  in  a  matrass  or  not,  and  the  effects  of  the 
metallic  oxyda  and  other  ingredients  present.  The  page  on  which 
the  species  is  described  at  length  is  added,  that  the  stodent  may 
resolve  his  final  doubts  by  a  reference  to  the  full  deecriptions. 

The  Koman  numerala  indicate  the  system  of  crystallization,  in 
the  order :  I,  Monometric ;  II,  Dimetric ;  HI,  Trimetric ;  lY,  Mo- 
noclinic ;  V,  Triclinic  ;  VI,  Hexagonal. 

After  each  subdivision  in  the  tollowing  Table,  there  is  a  cata- 
logue of  the  species  of  the  subdivision  that  occur  foliated  or 
fibrous  in  soTue  or  all  varieties,  also  a  list  of  the  speciee  arranged 
according  to  their  specific  gravities.  As  species  often  vary  much, 
the/  sometimes  fall  into  more  than  one  of  the  Bections  in  the  fol- 
lowing Table. 
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I.  SOLUBLE  MINERALS,  HAVING  TASTE. 

BONATK8 :  effervescing  with  muriatic  acid ;  fnmes  inodorous. 
B.B.  either  fuse,  liquefy,  or  va))orize. 

Hardn«M. 
unonia,  Whitiah  eruata.    Odor  of  Ammonia.    464. 

1—1-5    Cnisto:  G  1-428;  w,  gyh;  ta9t«  alkali ue ;  efiior;  Jira,0, 

Aq,  466.     TVona  has  G  211,    454.     T^trfHonairite  hsM 

G  1-6-1-6,465. 

lite,  2 — 8       IV;  cryst;  G  1-9 — 2;  ywh-w;  Tit;    taste  weak;   B.B. 

decrep,  opaque,  like  calcite.    iSTa,  Oa,  C,  Aq,  465. 

iitATES :  deflagrating  on  burning  coals ;  effervescing  with 
sulphuric  acid,  but  not  with  nitric  or  muriatic. 

dte,  Silken  tufts,  eflSor ;  vit ;  taste  sharp,  bitter ;  very  deliq ; 

BB  slight  deflagration,  fuses  and  dries ;  Oa,  S,  Aq,  484. 
I,  1*5—  2    VI ;  rhombohedral ;  efflor ;  mas ;  G  2—2*3 ;  w,  bnh,  ywh ; 

vit ;  trp ;  taste  cooling ;  BB  yw  flame ;  iSTa,  H,  488. 
2  ill;    120^;   in  crusts;   acic  cryst;   G  1*937;  w^,  Titf 

strp ;  taste  saline  cooling ;  BB  flame  not  y  w ;  ft,  9, 488. 

[LORins :  effervescing  with  suffocating  fumes  with  sulpliuric 
acid,  and  not  with  muriatic. 

oniac,        1 — 1'6    Whitish,  ywh,  gyh ;  crusts;  pungent  saline  taste;  odor 

of  anunonia  with  soda,  92. 
2  I;  mas;    w;  vit;  taste  saline;  BB  flame  not  yellow; 

K,  CI,  Wl 
Salt,         2*5         I;  oryst;  mas;  w,  y wh,  rdh,  bh ;  trp;  taste  saline;  BB 

flame  yellow ;  Na,  CI,  90. 

LPHATES  and  Phosphates  :  no  effervescence  with  either  of 
the  acids.    B.B.  sulphur  or  phosphorus  reaction. 

ittle  or  no  metallic  reaction.     (All  but  7%enardite,  Otauberite,  Reuirin  and 

Olaserite,  contain  water.) 

ne.  In  3rwh  crusts.     Odor  of  amnumia  with  soda,  879. 

^It,  1*6—2    IV;  efflor   crusts;  G  1*48;    w,  wh;    taste  eool  saline, 

bitter ;  BB  fuses,  flame  y  w ;  JTa,  S,  Aq,  886. 
2 — ^2*6    I ;  fibrous ;  crusts ;  efflor;  G  1  -75—2 ;  w,  ywh,  rdh ;  taste 

astringent;  very  soluble;  BB  intum,  spongy;  Si,  S, 

Aq,  with  ft,  ffa.  Ag.  ^c,  ftn  or  Am,  882. 
I,  2 — 2-6    III;  mas;  cryst;  G  1-751;  w;  vit;  taste  bitter  saline; 

anite,  BB  deliq;  flame  not  yw ;  ftg,  S,  Aq,  884.     Astrakan- 

ite,  ftg,  ^a,  S,  Aq,  879. 
,e,  2—8       III ;   massive  ;   subfibrous ;   G  2*7^-2*8 ;   rdh ;   trl,  op ; 

taste  bitter  astringent,  very  weak ;  BB  fus  I ! ;  ft,  &g, 

Ca.  S.  Aq.  877. 

84 
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Tbetimrdita, 
GUnbarit«. 


AlUDOg«D, 

Olueritc. 


2— 2-e    III;  crjH;   O  2-78;   w;   tU;  trl;  eaorcBcwi  SB  jv 

Same;  fTa.  §,  8G5. 
S— a      IV;  eryit;  G  »'7— 2-9)  fwb.gfbi  Tit;  tMt«  weak  m- 
line;  BBdecrep;  trp  glota;  Sa,  0>,  S,  S74. 
Frii-niB;  acic;  efflor;  w;  t»te  Mliue,  bitUr;  tig,  tit, 
S,  STS. 
2— S       fib;  DiuMive;   «mst4 ;  w,  fwh,  rdh;   vit;  >ilky;  tatta 

lib«  Alum ;  BU  intum ;  fiu !  T«ry  aol ;  31,  5,  II,  3B1. 

3—3      111;   matsive;   crusU;   0   1-7— 1-7S;    w,bb;  jruU;  trl; 

taatc  Boliiie,  bilUr;  UBfua;  nuicitum;  £,  S,  UBS.  ifia- 

enilt  is  a  Bulpliate  of  potaah  contuiDiiif;  water,  p.  SflS. 

t.  B.B.  reaction  of  Iron  (in  Copperae,  Batryogan,  Iran  alum  i,  Monganeic  i.in  lliDgan- 

taa  ftloin),  Zinc  (in  Goelsrit*),  Copper  (in  CyanOBito},  Cobnlt  (in  Bicberite), 

Uraniam  (in  Juiianuito),  aud  Nickel  (iu  Pyromeliiie.) 

Cnrsts;  maMiTo;  vit;  gn,  gnU-w ;  won  expoanra;  trp, 
trl;  tutesweutisb-nstringent,  met;  BB  magnetic;  tt, 
S,   Aq.  SSS.     Copiapilt   h  yellow  ;  3S7  ;  Cofuimttlt, 
wb.  yivli.biib,  S8i'. 
I;  crii^t ;  G  ^  ;  yn-li,  gnli ;  toate  met-nitringent, or  cbalj- 
bcate  ;  BB  ivDii  i-™>tioii ;  fe,  Xl.  5.  Aq,  883.     VolU- 
ite  is  Bomttimcd  blauk,  SS3- 
I ;  cruata ;  fibrous ;  G  3 ;  y wh,  rJh ;  taite  mct-aitringeDt ; 
BB  mangaiie-o  i-eoctioii ;  Jiln,  Si,  S,  Aq.  3S2. 
i — 2'5    III ;  incrustatioNB,  niaeaive ;  w  ;  vit ;  trp.  trl ;  BB  intum  ; 

taetc  astringent,  met;  2d,  S.  Aq.  S64. 
■!■!■  V;  iiitif»ive,    caitliy ;    G   "■2i:i;  tripAt  Wbc;   tlrp,   trl  j 

taste  mctallit;,  nauseous;  DB  on  r/iorrua/ topper  ;  Cu, 
S.  Aq,  880. 
IV;  Btalaet;  eru»ts;_lfMS  and  rotr-Trd;  trp,  trl;  tut« 
astringent;    BB  on  rharcoal  aulpb  ;  with   bor  bine; 
Co,  3,  Aq.  383. 
i—i-i     rv  ;   cryat,  mniaiTe;  G  3-lfl;  vil:  /mtrald  grtm,  gab; 
ttreak  ]>nUr;  trp.  trl,  op;  taste  bitter;  BolutioD  bn 
precip  with  infuiion  of  niit^nlls ;  C,  S,  Aq,  88G. 
Cipillcryst;  alpo  ai  agitb-w  MBoresveuve;  taate met-aa* 
tringcnl ;  eontains  nivkel,  Ki,  S,  Aq.  3Sr>. 
»— 3-B    IV ;   dffp   ligacintk-rtd.  jwb ;   streak   ochre  yw ;   trl ; 
taslu slightly  astringent-    BBiron  reaction;  Fe. S.fi, 
»87. 

V.  BoKATKB,  or  BoBAGic  AciD  I  not  effervescing  with  the  acids; 
B,B.  boracic  acid  reaction. 

SnHolin,  1  MaisiTeorinacalea;  0  1--18;  w,  ywb;  p'ly;  feelamootk; 

acidulous;  BBfiisM  flame ftn;  B,  Aq.  144. 
Fibrous  and  foWtite^iTifum;  G  l-.i ;  w;  trl.  op;  BBfua! 
trp  glass,  flame  gnli ;  slightly  aol  in   wat«r ;  in  mmt 
easily  sol ;  Ca,  3i[g,  B,  Aq.  SSS. 


Copp«^•^  -i 

Copi  spite, 

Coquimblts. 
Apatelite, 
Iron  Alum,  ae 

Vultolte. 

ManganeSG  Alum.  S'b 

Goslaritc 


Johannit», 


Pyromeline, 
Botryogen. 


Iljdrobora«ite,      i 
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lUrdneM. 
BWME,  «-2-6    IV ;  G  1-716 ;  w,  gyh,  bh,  gnh  ;  vit ;  trl,  op ;  taste  fee- 

bly sweetish-alkaline ;  BB  pufis  up.  then  fuses  to  a 
glass ;  ^o,  B,  Aq,  394. 

VL  Ae8Enou8  Acid:  B.B.  alliaceous  fumes  on  charcoal. 

An«nolite,  1-6  I V ;  capillary ;  botryoidal,  sUlactitic ;  G  3-7  ;  vit,  silky ; 

w,  ywh.  rdh;  trp,  op;  taste  astringent, sweetish,  189. 


n.  INSOLUBLE  MINERALS,  OR  WITHOUT  TASTE. 

I.  LUSTRE  UNMETALLIO. 

A.  STREAK  UNCOLORED. 

a.   B,B.   NO  ODOROUS  OU  visible  fumes  on  charcoal,  with  OB  WTTHOUT 
THE  FLUXES  ;   GLOBULE  OBTAINED  BY  REDUCflON  NOT  MALLEABLE. 

L  W/i^n  pid'venzed,  wholly  noluble  in  one  &>*  rru/t'c  acids  {cold  or 
hot)  without  gelatinizing — Carbonates,  Sulphates,  Phosphates, 
Fluorids,  Borates,  Oxyds. 

•*  Infusible  or  nearly  «». 

f  Carbonates  :  when  pulvorized,  effervescing  more  or  less  in  acids ;  fumes  inodorous. 

Obs. — ^The  specioii  are  all  anhydrous  excepting  Hydroroagnesite,  Lanthanite,  and 
Parisite ;  the  last  contains  also  fluorine.  All  but  Lanthanite,  DiaUogite,  and 
Spathic  Iron  irive  an  alkaline  reaction  after  strongly  heating  B.B. 

Hydroinagnesite.    2— 8 '6    Fibrous,  subfol,  earthy,  crust;  w;  in  mureSwr;  ]Kg, 

0,  Aq,  456. 

2*5—3  III;  thin  plates;  earthy;  gyh-w,  ywh;  dull,  p'ly ;  La, 
C,  n,  456. 

1 — 3'6  VI ;  cleav  rhombohed ;  cryst,  fibrous,  massive ;  G  2*6— 
2-78 ;  w.  ywh,  rdh,  bn.  bk  ;  vit,  8«ibvit,  earthy ;  trp, 
op;  BB  intense  light,  caustic ;  in  mur  easy  efferv  ;  col- 
umns  of  fibrous  var,  have  an  oblique  erosM  cUo^age,  and 
in  this  unlike  Aragonite,  Ca,  C.  435. 

3-6— 4  111;  oryst,  mas,  fib;  G  2*9—3;  w,  gyh,  ywh;  trp.  trl; 
BB  faUs  to  powder;  Ca,  C,4I8. 

3'5— 4  VI;  106^15';  cleav;  rhombohed,  cryst,  gran,  mas;  G 
2-86 — 31  ;  w,  ywh,  rdh,  bn,  bk;  vit;  strp,  op;  in 
muT  slow  efferv ;  Cu.  ^ilg,  .C,  with  sometimes  t^e,  and 
then  bn  on  exposure,  441. 

1  IV;   106®  55';  eleav ;  G  8-6— 3*7  ;  w,  gyh,  gnh,  ywh; 

trp,  trl ;  BB  with  bor  trp  glass ;  ]^,  6a,  0,  468 ; 
Bromliti  is  same  compound  trimetric,  451. 


Lanthanite, 
Calcite, 


Aragonite. 
Dolomite, 


Barytooalcite. 
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DttlldKJtc,  34— 4-ft  V[:  fl  R;  clMTDiuiira;  botrjoid,  fih;  G  >-4— tl; 

vit.  p'ly;  rOM-nl;  bn  on  eipoanrc;  trl,  itrt;  BBbn, 
iaru.  deerap;  inhotauir  flfferr;  Md.  C,  446.  Jfa» 
pamoeaUilr  (p.  43£)  U  tbe  MDie  compoand  in  riiomlne 

MapiaHU,  4— S         VI;  eUar    tt;  •.-ryit,    fibroug.    mMUve  ;    G    1-8— X:    V, 

ywh,  rdh.  liQ;  trp,  op;  iaMurslowefTerT;  !(fg,Ca,-ll4. 
SpstfaielroQ,  t-g— (-3  VI ;  R  clear,  mauive.   foliated;  U  3-7- S'SE  .  *it,  pl'y; 

gyk-w,  IiqL,  gnh-gj' ;  bnh-r ;  trl,  oji ;  BB  bk,  mafDetw ; 

ia  mur  M>l  dif;  te,  S.  often  vith  An,  Ag.  6it,  444. 

Bnunntntt  ■«  liniilar ;  G  8— :iSI ;  w,  y  vh  :  bn  OD  «z- 

poaare  Mg,  tr,  C,  tVi. 
ParWte,  4'9  VI;  rimmr^r  liaaat !  64-3e;  bnh-jv;  (trnijk  wh,  w  ;  vit; 

Bit  biih :  with   bor  trp  glAM ;    in  intir  alow   aol  and 

efferv  ;  Ce,  Ca,  C,  K.  Aq,  488. 
SnUhMnita.  5  VI ;  niaa  botrioid ;   p'ly,  vit;  vh.  fj-b,  gnti,  bob;  BB 

fames  of  zinc ;  Zu,  C,  447. 
a.   Vtrg  £Hiiutlg  foliatrd  or  ^fitiToia  in  Mtini  mrirtirt. 
HaidiKH.  lUnlilng. 

Hydromagneaite,        S'G        Pol,  fib.  Araponite, 


-8-8  Fol.  fib. 

Diallopte. 

-4      FLb. 

Spathic  Ifon 

rrfiny  lo  tt«ir  t} 

Sp.  Of«ll7. 

Dialtogit*. 

a-1— -ji 

Uaryto-^akil. 

3*— 2-78. 

Bn>ni1ite, 

a-n— 8. 

Spathiu  Iron. 

a«_ai. 

Lauthanite. 

:!-i«— M. 

Pariaite, 

8p.  Oradtf. 
S-d — S-S. 
S-6— 81. 
8-T— 3-7t 


4-86. 


Cnle  Sintar  (Ca  C!) 

Uydroniagneute, 

Calcite, 

Munnit«. 

DoToniile. 

ArtiganiU, 

Breanaarite. 

tt  /"ioijjAa/w,  (Childrtnita,  Cryptolito.  F1>eh«rite):  Sttlphatu.  (Alunita);  Ozjub, 
Prriclaac ;  nr //jnfra'cJ  07^tIi,(Briicite.  Vnlknarite);  no  efferreacanca  with  acida. 
Bmcita,  1-3  VI:  tables;  folialtd!  Uminn  fl«xibl«;  alao  fina  Gbrona; 

a  i-'iS;  V,  gyb;  p'ly  '.  trl,  atrl;  in  nil  aol,  no  dfar*-; 

KB  op,  friable,  alkaline  ;  Ug,  Aq,  ISS. 
Vi>lkDerite.  VI;   fitar!  foliated,  macsive:  G  2iM:    «;   p'ly;   f«a1 

greaay ;  BB  exfol ;  with  Ixtr  intmn.  trp  glasa ;  in  aeidi 

sol :  Ag,  Si,  Aq,  134. 
Apatitr,  4'S — 6      VI;  haiAg  priarua  ;  alao  nia«si ve  ^  G  S — 8'3  ;  green,  bh, 

*>gnh,gyh,rti,bnh;Tit,attbrea,  brittle;  BBfnadilll? 

in  miir  in  powder  aol ;  Ca,  P.  F,  Sfle. 
Chili!renit«,  4'fi — B    111;  only  Jii  eryat;  yw.  ywh.  bnh;  vit — ret;  trl;    in 

mMT  aol  after  long  ignition ;  AI,  Fe,  Mn,  P,  B.  424. 
Alnntia,  fi  VI;    eUan  bM«l ;   maaaiTe  gran;   01-8—28;  w,  gyh, 

Jaroeite,  rdh;  Tit.  p'ly;  trp— atrl ;  BB  deerap;  in  titf  powdar 

aol ;  Si,  K,  5,  Aq,  SS8.   Fi$»a^i«n*  U  green,  Al,  Fa,  S, 
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lite,  5—6*6    Minute  aeic  hexag  pms ;  G  4*6—4*8 ;  y wh  or  oolori< 

BB  fas  dif !  I  flame  gnh;  in  9ul  sol ;  Ce,  P,  899. 
ite,  III;  crystals;  massiye;  dull  gn  trl;  G  2*46;  BB  much 

leitep  water ;  Si,  P,  £[,  408.    Yariscite  is  apple-green,  408. 

le,  6—6       I ;  only  in  cubes  or  oct;  eleau  cub;  G  3*674;  gnh,  gn; 

trp,  trl ;  in  hoi  nit  sol,  no  eiferv ;  Jtg,  101. 

«.    Very  diiHnetljf  foliated  orJUfrout  in  aome  tfarietiet, 
I,  Fol!,  fib.  Volknerite.  FoL 

luoridt,  (Yttrocerite,  Fluocerite  ),-*^ora<«t,  (Warwickite)» — Oxalates,  (Whe- 

wellite). 

^Parisite  is  a  carbonate  containing  fluorine,  and  manj  phosphates  dto  in- 
.  small  per-centage. '  Topaz,  Chondrodite,  and  some  micas  are  infusible  sili- 
ontaining  fluorine.  Danburite,  Tourmaline,  Azinite  are  silicates  containing 
lacid. 

■rite,  4 — 6      IIU;  massive,  earthy,  G  8*4—3*6,  violet,  gyh,  wh,  rdh- 

bu,  vit,  p*ly ;  BB  with  bor  glass  y  w  in  outer  flame 
while  hot ;  in  mur  in  powder  sol  y w  ;  Ce,  Y,  Ca,  F,  96. 

rite,  4 — 6      YI ;  hezag  pms  and  plates ;  massive ;  G  4*7,  tile-rd,  y  wh ; 

ttrecUs  w»  y  wh ;  strl— op ;  BB  darkens  ;  Ce,  Y,  F,  96. 

ckite,  3 — i      Pritmatic  cryst,  imbedded  ;  G  3*188  ;  submet,  p'ly,  often 

dull ;  bn,  bkh,  gyh,  896. 

ellite,  2*6—8    lY;  cryst  and  opaline  incmst;  lustre  subadamantine, 

vitreous ;  in  mur  sol ;  oxalate  of  lime,  464,  466.  Otmie- 
tonite  is  similar,  but  trimetric,  466. 

Fusible.     (Apatite  fu8e8  with  great  difficulty,  and  is  placed  above.) 
7arbonate9 :  when  pulverized,  effervescing  more  or  less ;  fumes  inodorous. 

rite,  8 — 8*76  III;  cryst;  massive,  subfib ;  G4'8;  w,  ywh,  gnh;  vit — 

res;  strp,  trl ;  BB  ftis!  in  mtir  efferv ;  fia,  0,  449. 

ianite,         3*6—4     III ;  cryst,  massive,  fibrous;  G  8*6-— 8*72 ;  gnh;  w,  gyh, 

ywh ;  trp,  trl ;  BB  fus  dif,  rdh  flame ;  dr,  C,  460. 

o$pheUe9  and  Sulphaiee :  no  effervescence  with  acids ;  BB  sulphur  or  phos- 
rus  reaction.     Nearly  all  the  anhydrous  species  contain  also  some  fluorine. 

I  Hydrous.    (Altered  Tryphyline  falb  here,  see  p.  407). 

erite,  1 — 2        Massive,  reniform;    G  1*66;    w;    earthy;    adheres  to 

tongue ;  BB  fuses  dif;  in  a4ndi  sol,  no  efferv ;  itl,  S, 
Aq,  889. 

hane,  1—2        Massive,  stalact;    G  1*9 — 2;  gn,  gnh;  trp,  fragile;  BB 

fus  dif;  in  mur  sol;  BB  bk ;  itl,  9e,  S,  Aq,  89a 

te.  III ;  in  crystals;  wh,  yh,  bnh ;  vit;  BB  water  and  am- 

monia, a  colorless  glass ;  in  aeida  sol ;  Am,  Mg,  1^,  418. 

;e,  2*6 — 3    III ;  deav ! ;  massive ;    G  2*76 — 2*9 ;  vit ;  p'ly ;  gyh-w  ; 

bn;  trp,  trl;  seetile;  BB  fus,  flame  gn;  with  eoda 
ftimes  of  sine ;  in  mim'  sol ;  2n,  9,  Aq,  409. 
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Uardneaa. 


WaT«mt«, 


Gfteozene, 


Pyromorphite, 


Triphyline, 
Triplite, 


Herderite, 

ZwieBelite, 
Wagnerite, 

Amblygonite, 


m ;  stellate  fibrous,  hemispheres ;  O  2*8 — ^2*4;  w,  3n'h, 
gnh,  bnh,  bk ;  yit — res ;  trl :  BB  w,  intum ;  in  hot  tul 
sol ;  often  fluorine ;-  £l,  1^,  F,  Aq,  423. 

ni ;  stellate  fibrous ;  G  8*88 ;  ywh,  bnh,  bn  on  exposure; 
resinous  ;  trl ;  like  wavellite ;  9e,  £1,  P,  Aq,  424L 

X  Anhydrous. 

8*6—4    VI;  hezag;  ren,  bot,  fib,  grui;  G  6*6—7*1 ;  bn,  bright 

gn ;   orange ;  strp,  strl ;  brittle ;  BB  on  eharcool  fos, 

glob,  cryst ;  in  hot  nit  sol ;  Pb,  1^,  CI,  F,  400. 
4 — 6*6    III;  often   cleavable;    massive;   G  8*5 — 8*8;    subres; 

bh,  bn,  dull   b,  bkh-bn ;    streak  gyh ;   trl,  strl ;  BB 

fus !  magnetic ;  in  aeidt  sol,  no  efferv ;  t^e,  iHn,  Li,  F, 

406,  408. — Often  altered  and  hydrmu. 
b  III;  cUav  imperf;  G  2*98;   ywh,  gnh-w;  vit,  subr«;, 

trl ;  very  brittle  ;  BB  fus  dif  w  enamel ;  in  hot  miiy* 

sol;  il.Ca,P,  F?  410. 
6  Hezag?  cleav;  G  8*97  ;  bn ;  9treak  gyh-w ;  BB  decrep, 

fus  bh-bk  glass,  magnetic;  Fe,  Mn,  1^,  F,  899. 
6—6*4      IV;  massive;   G3;  ywh,  gy'a;    vit;   trl;  BB  fus  diC 

gnh  glass,  with  bor  trp ;  in  heated  nit  or  dilute  iul 

sol,  no  efferv ;  Ag.  1^,  F,  408. 
6  III?  cryst;    eleav  brilliant;    G  3 — 8*11;    pale  gn;  vit, 

p'ly ;  strp — trl ;  BB  fus!  intum,  w  ;  in  tul  in  powder 

sol ;  XI,  P,  t,  F,  409. 


a.  Species  very  diitinctly  foliated  orfihrott*  in  some  varieties. 


Wavellite, 
Cacozene, 


Fib! 
Fib! 


Pyromorphite,        Fibrous. 


0.  Species  arranged  according  to  their  specific  gravities. 


Websterite,  889. 
Pissophane,  890. 
Wavellite,  428. 
Hopeite,  409. 
Hederite,  410. 


8p.  Grayity. 
1-66. 
1*9—2. 
2-3— 2*4. 
2-76—2*9. 
2-98. 


Sp.  Grayfty. 
Wagnerite.  403.  8. 

Amblygonite,  409.  8 — 8-11. 

Cacoxeiie,  424.  8*88. 

Triphyline.  406.  408.      8*6— 8*& 
Pyromorphite,  400.         6*6—7*1. 


fff  Fl-norids:  a  fluorine  reaction,  and  none  of  phosphorus. 


Cryolite, 


2*5 


Fluellite, 
Fluor  Spar, 


4 


II? ;  massive,  c/^ar  rectang ;  G  2*9— 8*1 ;  w  ;  vit,  subpUy : 
strp — trl ;  brittle ;  BB  fus!  !  ! ;  in  stU  soluble,  fumes  of 
fluorine  ;  Na,  Al,  F,  07.     Chiolite  is  very  similar,  98. 

Ill;  cryst;  w;  vit;  trp;  Al,  F,  98. 

1 ;  cryst ;  eleav  oct ! ;  massive  granular ;  G  3*1 — 8*2  ;  w, 
yw,  gn,  rdh,  bh,  purple ;  vit ;  trp,  trl ;  brittle ;  BB 
phosphoresces  fus  dif,  enamel ;  Ca,  F,  94. 

ttft  Borates:  no  effervescence  witli  acids.    B.B.  reaction  of  boracic  acid. 

Hydroboraoite,      2  Foliated  an<l  fibrous  like  gypauni ;  G   1 D — 2 ;  wh  ;  BB 

fut,  clear  glass  ;  Oa,  liilg,  £[,  S.  898. 
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Hardnen. 
Die,  Masmb  made  of  inUrwoTen  fibres ;  w  ;  Ca,  B,  Aq,  898. 

Other  hydrous  borates,  p.  894. 
s,  7 — 8       I;  small  cubes,  dec,  hemihed;  massive;  G  2*9-^;  w, 

lisite,  gyh,  ywh,  gnb;  vit ;  strp,  trl ;  BB  iutmn,  glass,  which 

is  w  when  cold ;  in  mwr  sol ;  "Slg,  B,  898. 

ItMe  in  acids^  the  silica  gelatinizing  either  before  or  after  the 
mineral  has  been  heated  /  Silicates. 

6.B.  infusible  or  nearly  so. 

te,  1 — 2       Like  clay ;  feel  greasy ;  adheres  to  the  tongrne ;  O  2 — 

2*2;  BB  infos;  in  nit  gelat;  Al,  Si,  Aq,'888. 
nitc,  2 — 8       Massive ;  feel  unctnous ;  ywh,  gnh  ;  op,  strp ;  frag^e ; 

BB  infus,  bh,  bn ;  in  mur  gclat ;  Fe,  Si,  Aq,  888. 
sue,  8 — 3 '6    Mas,  or  in  hyaline  crusts,  and  reniform;  0  1*85—8*1; 

iitterite,  gnh,  bh,  ywh,  w ;  BB  flame  commonly  green  with  hor 

fnsi   glass ;  ifl,  Si,  Aq,  836,  387. 
ne,  4'6— <^    III;  mammillary,  botryoid,  massive;  6  8*86— 8*45;  wh, 

bh,  gnh,  ywh,  bnh  ;  trp,  trl ;  BB  fos  dif  I  I ;  with  6or 

glass;  with  9oda,  fames  of  zinc  dif;  in  mur  gelat  I — 

Zn,  Si,  Aq,  818. 
ite,  5*6  VI ;  in  hexag  pms  and  massive  ;  6  8*9—4*2 ;  wh,  gnh, 

yw,  gyh,  bnh  ;  trp,  op ;  BB  decrep,  inftis  or  fus  dif! ! ; 

in  powder  in  mur  gelat ;  2n,  Si,  189. 
ite,  6-5—6    II ;  in  small  glassy  cryst;  G  2*9—8*1 ;  gnh,  gyh,  bnh  ; 

BB  fus  dif !  1  in  mur  gelat,  256. 
5*5  VI ;  in  hozag  pms,  mas,  gran  ;  G  4*912 ;  dull  adamantine, 

resinous;    clovc-bn,    cherry-r,   gyh;     strl,    op;    BB 

infus ;  powder  in  dilute  mur  gelat  easily ;  Ce,  Fe,  Si, 

Aq,  812. 
lite,  6*5—7     III ;  glassy  grains  and  crystals  disseminated ;  G  8*8—8*5 ; 

green ;  trp— trl ;  BB  with  hot  fus,  iron  bead ;  in  miwr 

insol ;  9ul  gelat ;  Mg,  Fe,  Si,  184. 
'odite,  6 — 6*5    III ;  opaque  ywh  or  bn  grains  or  masses  dissem.  in  cryst 

limestone;  also  in  cryst  at  Vesuvius;  G  8*1—8*2;  in 

mvr  gelat;  fluorine  reaction,  186. 

*•  B.B.  fusible. 

f  Hydrous.    (Apophyllite  and  Analoime  imperfectly  gelatinize.) 

be,  2*5  Mas ;    rdh ;  p*ly ;  BB  glassy  enamel ;  in  mur  sol,  imperf 

chlorite,  gelat;  Mg,  Si,  Aq,  278.     Metachlorite  is  dull  leek-gn, 

in  mur  ge)at;  BB  fus  dif  I  297. 
ianite,  2*5  IV;  like  Heulandite;  also  laminato-radiate ;  G  2*47; 

flesh-red;  p*ly;  BB  no  intum,  w,  enamel;  in  ae%d» 

gelat!;  Ca»  Al,  Si,  Aq,  884. 
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flahweiderite, 

S 

L«onbmrdite, 

8—8-5 

SpluBrottilbite, 

8-6 

LAomontite, 

8-6—4 

Metole, 


OiMttoodine. 


PhilUpnU, 


PectoliU, 
Okeniie, 


OoMlinite, 


Apophyllite, 


HMnnMHiite, 


Analoime, 


KatroUU, 


8-6—4 


4-6 


4—6 


4*6 


4-6—6 


6—6-6 


6—6-6 


6—6-6 


6—6*6 


Lamioftto-rAdiate ;  w ;  opaque ;  BB  fas,  intum ;  in  aeidt 
gelat !  Al,  Ca,  Mg,  Si,  Aq,  816. 

lY  ;  cryBt,  eleav ;  G  2*26 ;  ply,  rit,  w,  ywh,  bnh ;  oau- 

ally  whitens  and  cnimbl«t  on  ezposnre  like  Lanmontite  ; 

BB  ezfol,  intnm»  fiul ;  Ca,  Al,  Si,  Aq;  808. 

Glob,  diverg,  laminato-radiate ;  G  2-06—2*21 ;  p'ly,  vit ; 
w,  ywh,  gyh;  trl,  ttrl;  brittle;  BB  intnm,  fut;  Al, 
Ca,  Si,  Aq ;  Zeolite,  888. 

IV ;  cpyst,  cleav;  G  2-26-— 2-86 ;  Tit,  p'ly ;  w,  ywh,  gyh  ; 
trp,  trl;  usually  opaque  and  falls  to  powder  on  ex- 
posure ;  BB  intom,  fus ;  in  nit  or  mur  gelat ;  Al,  Ca, 
Si,  Aq,  307. 

Globe,  diverg,  flat  columnar ;  G  2*8 — ^2-4 ;  silky,  p'ly  ; 
wh,  ywb,  rdh ;  trl ;  BB  fus  ;  in  mur  gelat  1 ;  Al,  Ca, 
Na,  Si,  Aq ;  ZeoliU,  828. 

II;  in  octahedrons  and  mammillated  forms,  suHace 
dmsy;  bh-w,  gyh,  rdh;  splendent;  trp,  trl;  BB  in- 
tom,  fus ;  Al,  Ca,  K,  Si,  Aq,  822. 

Ill;  in  glassy  cryst,  often  cruciform;  cleav  imperf; 
G  2 — ^2*2;  Tit;  w,  rdh;  trl,  op;  BB  intum,  fiia;  in 
mur  in  powder  gelat ! ;  Al,  Ca,  Si,  Aq ;  Zeolite,  824. 

IV;  fibrous,  aoicular,  radiate;  G  2-26 — 2*74;  w,  gyh; 
subvit,  ply;  strl;  op;  tough;  BB  fhs!  enamel;  in 
mur  gelat  after  heating,  (okenite  before  heating) ;  Ca, 
Na,  Si,  Aq,  806;  Okenite,  Ca.  Si,  Aq,  806. 

VI ;  in  small  glassy  hezag  crystals,  w,  or  colorless ; 
G  2*06—2*1 ;  BB  intum,  fiis;  in  mur  gelat;  Al,  Ca,  Na, 
Si,  Aq ;  Zeolite,  821. 

II ;  acute  octahedrons  and  prisms,  cleavage  basal  I  also 
sabfoliated;  massive;  G  2 — ^2*4;  w,  gyh,  gnh,  ywh, 
rdh ;  trp,  op ;  brittle ;  BB  exfol,  fus ;  in  ni<  impeif  ge- 
lat ;  Ca,  K,  Si,  Aq,  804. 

Ill;  in  glassy  or  somewhat  ply  cryst;  also  columnar 
diverg;    G   2*8 — 2*4;    vit,   ply;   w,  bnh;  trp,   trl; 
brittle ;  BB  intum,  fits  dif  1  in  mur  in  powder  gelat ; 
Al,  Ca,  Na,  Si,  Aq ;  Zeolite,  826. 
I ;  usual  in  glassy  or  whitish  trapezohedrons ;  G  2*06 — 
2-8 ;  vit ;  sometimes  gnh,  ywh,  rdh  ;  trp,  op ;  brittle ; 
BB  fus,  no  intum ;  in  mur  gelat ;  Al,  Na,  Si,  Aq,  818  ; 
Jitnerite  is  similar  in  form,  also  massive ;  6  2*8 — ^2*4  ; 
bh-gy,  ash-gy ;  BB  some  sulphur ;  Na,  Ca,  Al,  Si,  S, 
Aq,  819. 
Ill ;  in  acicular  cryst ;  also  diverg  fibrous ;  G  2-1-— 2*85 ; 
vit,  subply ;  w,  gyh,  ywh ;  trp,  trl ;  brittle ;  BB  fus 
quietly;  in  mur  gelat  I ;  Al,  Na,  Si,  Aq  ;  SSeoliie^  827. 
Ill ;  in  acicular  cryst,  also  diverg,  fibrous ;    G  2-2 — 2*8 ; 
vit,  ply ;  w,  gyh,  ywh ;  trp,  trl ;  BB  curls  up  like 
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Batholite, 


Hardness. 

a  worm,  fas;  in  mur  gelati ;  Al,  Ca,  Aq ;  Zeolitft  328. 

Like  Natrolite,  but  lustre  more  p'ly.    8loanit0  fuses 

without  intumescence,  829. 
6 — 6*6     lY;  small  glassy  cryst;  mas;  Q  2*9—3;  w,  gyh,  gnb, 

y wh,  purplish ;  trp,  trl ;  BB  intum,  vit  glob,  flame  gn ; 

in  nit  gelat ;  Ca,  §i,  S,  Aq.  334. 

a.  SpeeUt  diitinctly  foliated  or  Jibrous  in  Motne  varieties. 


Caporcianite,  834. 
Schneiderite,  816. 
Spherostilbite,  333. 
Laumontite,  807. 
Mesole,  828. 
Pectolite,  806. 


H.=2-6  Col. 

8  Fib. 

8-6  Fib. 

8-6 — 4  Col. 

8-6 — i  Fib. 

4—6  Fib. 


Okeuite,  3u6.  H=4-5— 6  Fib. 
Ai)oj»hyllite.  3«>4.  4  5—6  Fol. 
I'homsoiiite,  325.  6— 6-5  Fib. 
Scolecite,  328.  6— 5 '5  Fib. 

Katrolite,  327.  6—6-6  Fib. 


0.  8peeie»  arranged  according  to  their  ipecific  graviti$». 


Collyrite,  888. 
Spadaite,  297. 
Phillipsite,  324. 
Gmelioite,  821. 
SpbsBrostilbite,  838. 
Analcime,  818. 
Apoph^Uite,  804. 
Pectolite.  805. 
Natrolite,  827. 
Okenite,  806. 


8p.  fravity. 
2—2-2. 

2--2-2. 
2-05— 211. 
2115—2-21. 
2-06— 2-3. 
2—2-4. 
2-2-74. 
216— 2-26. 
2-28— 2-38. 


Sp.  grarity. 
Scolecite,  328.         2*2- 2*28. 
Laumontite,  807.    2'2tt— 2-86. 
"ilesole,  8-8.  2*3— 2-4. 

Tliomsouite,  326.    2-3—2*4. 
Ittuerite.  819.         2-37—2*4. 
Datholite,  384.       29— 8. 
Gehlenite,  256.       2*9— 81. 
Chondrodite,  186.   8*1—3-2. 
Willemite,  189.       4—4*2. 


Wollastonite, 
Ekielforsite, 


MeUilite, 


Lapis  Lazuli,        6  6 


Sodalite, 
Hauyne, 
Kosean, 

Cancriaite» 


Nepbeline, 


Bartowite, 


f  f  Anhydrous. 

4*5—6  lY;  cleav,  mas,  snblamellar,  subfib;  G  2*76— 8'9 ;  w, 
gyh  ;  y  wh,  rdh,  bnh  ;  strp,  trl ;  subvit,  p*ly ;  BB  on 
charcoal  fus,  colorless  bead;  mifr  gelat;  Ca,  Si,  166, 
166. 

6  II  in  small  pms ;  G  2*9 — 3*16 ;  vit ;  bnh,  yw,  gnh,  rdh ; 

trl,  op;  BB  fus  dif;  in  acidt  gelat;  Al,  Ca,  Mg,  Na, 
Fe,  Si,  205. 
I ;  massive ;  dodec ;  G  2*8—  2*6 ;  vit ;  b ;  trl,  op ;  BB  fus ; 
in  mur  gelat,  229. 
6*6 — 6    I ;  dodeo ;  G  2*2 — 2*4 ;  rit ;  bn,  gy,  b,  gn ;  trp,  strl ;  BB  fus 
dif;  io  nit  or  mur  gelat;  Al,  Na,  Si,  CI  or  5, 229,  280. 
Skoloptite  (231)  is  similar. 
6*6 — 6    YI;  hexag,  like  Nepheline;  massive;  G  2*42 — 2*62;  sub- 
vit, subp'ly ;  w,  gy,  y  w,  gnh,  b,  rdh  ;  trl ;  BB  fus  I  in- 
tum ;  in  mur  efferv,  gelat  after  heating ;  Al,  Na,  Ca, 
Si,  C,  238. 

6-6 — 6  YI;  hexag  pms;  massive;  G  2-6 — 2-65;  vit,  greasy;  w, 
gyh,  guh,  rdh,  bnh  ;  trp,  strl ;  BB  fus;  in  acids  gelati ; 
Al,  Na,  K,  Si,  23*2. 

6*6—6  Mas,  gran  ;  G  2*7—2-76  ;  subp'ly  ;  w ;  strl ;  BB  fas  dif; 
in  acidt  gelat ;  Al,  Ca,  bi,  2o6. 

85 
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AlUnito, 
Orthite, 

Sweolite, 

Indianite, 

EadUlyte, 

Tephroite, 

Idocrase, 


6 


6 


Epidoie, 
(in  part), 


Chrysolite, 


HardntM. 

6'6 — 6    IV;  broad  or  aeic  cryst,  mas;  G  3-8—4*2;  piteh-Uaek, 

bn,  y wh ;  ttrl,  op ;   brittle ;   Hreak  gyh ;  BB  intnm, 

toM ;  in  «eufe  gelat ;  Al,  Fe»  Ce,  Ca,  Si,  208. 
11;  in  ainall  glassy  cryst;  G  2*546;  flesh -r,  rdh*w;  tip, 

strp ;  brittle.    BB  ftis  w  enamel ;  Ca,  Al,  Si,  20a 
V ;  mas,  gran ;  Q  2*668 ;  w,  gyh  ;  trl,  strl ;  BB  fas  dif ; 

aoids gelat! ;  Al.  Ca,  Si,  286. 
VI,  R,  eleav  basal!;  mas;  G  2*89—2-91;  vit;   bnh-r; 

op,  strl ;  BB  fus  gyh-gn  scoria  or  op  glass ;  in  powder 

oeidM  gelat ;  Zr,  Fe,  Ca,  Na,  Si,  181. 
Mas,  gran ;  G  4 — 4-12 ;   ash-gy ;  streak  gyh ;  bn  or  bk 

on  exposure;  BB  fosl  bk  scoria;  in  mur  gelat  I,  not 

evolving  chlorine ;  Mn,  Si,  186. 
II ;  often  in  square  prisms;  cle€tv  indist ;  mas;  G  8*84 — 

4*0;  vit,   res,  often  lustrons;  bn,  gn;  yw,  b;  strp, 

strl;  BBfns!  intom;  in  aeidi  after  heating,  aolubU 

and  gtelat ;  AI,  Ca,  Fe,  Si,  197. 
iV;  cryst;  massive,  subcolomn ;  G  3-26 — 8-6;  vit,  raa; 

pistachio-gn,  bn,  gy ;  strp,  op;  BBfns;  in  mmr  after 

strong  ignition  sol  and  gelat;  Al,  Ca,  Fe,  Si,  Ifg,  Ca, 

206. 
6*6 — 7    111 ;  glassy  grains,  massive,  resinoos ;  G  8*1 — 8*6 ; 

to  black ;  Mg,  Fe,  Si,  184. 


66 


6-7 


a  SpeeUi  distinctly  fibrotu  in  9ome  varieties. 
Edelforsite,  166.         Hss6*5    Fib.  Wollastonite,  166. 

fi.  Species  arranged  according  to  their  specific  gravity. 


8p.  graylty. 

8p.  gravltj. 

Sodalite,  229. 

2-2— 2-4. 

Barsowite,  286. 

2-7—2-76. 

Nosean,  280. 

2-26—2-8. 

Wollastonite,  166. 

2-7— 2*9. 

Lapis  Laznli,  229. 

2-3—2-6. 

Eudialyte,  181. 

2*9 

Hauyne.  280. 

2-4— 2-6. 

Mellilfte,  206. 

2*9—8-16. 

Cancrinite,  233. 

2-42—2-62. 

Epidote,  20ft. 
Chrysolite,  186. 

8-25—8*6. 

Nepheline,  282. 

2-6—2-66. 

8—8*6. 

Skolopsite,  231. 
Sarcolite,  20a 

2-58. 

Allanite,  208. 

8-8—4-2. 

2-646. 

Idoorase,  197. 

8-84— 4K)L 

Bdelforsite,  166. 

2*68. 

.  Tephroite,  186. 

4—4-12. 

Indianite,  286. 

2*668. 

3.  Insolttble  in  acids j  ar  partly  soluble j  mitftaut  gelatinising. 

06«.— The  only  species  in  this  subdivsion  in  which  G  is  above  4-8,  are  Scheelits, 
Plnmboresinite,  Cassiterite,  and  Tttrotantalite.    See  pp.  847,  869,  and  481. 

*  Infusible,  or  nearly  so. 

f  B.B.  reaction  of  sulphur,  phosphorus,  or  fluorine,  (fluorine  only  in  Jtuocerite), 

Blende,  8*6—4    I ;  perfect  cleavage  dodeo ;  massive ;  G  8*9—4-2 ;  rssiB* 

yw,  bn,  bk,  rdh,  gnh ;  brittle.    BB  infus  or  ftis  dif!  I ; 
in  mur  sol,  sulphur  separating ;  Zn,  S,  46. 
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XflnotiiMb 


HardneM. 
4—6 


Flnocerite, 


Tiirquoi% 


Lanilite, 


6—6 


II;  small  ootahed  cryst;  G  4^4—4*6;  ywh-bn;  Urtak 
pale ;  res ;  op ;  BB  with  hor  unool  glob ;  in  ae%d»  iniol ; 
T,  P,  401. 

VI ;  io  hezag  pms ;  G  4*7 ;  rdh,  yw ;  itrtak  w,  yirh ;  itri* 
op ;  BB  darkeng ;  with  Iftr  sol,  /ed  in  outer  flame ;  Ce, 
F,  Aq,  96. 

Massive,  stalact,  reniform,  no  cleavage  ;  G  2*6— 2*86 ;  bh- 
gn;  waxy;  strl,  op;  BB  decrep,  bn,  gn  flame;  with 
bor  fas;  in  mwr  insol ;  Si,  P,  Aq,  406. 

IV ;  cryst,  massive ;  G  8—8*16;  blue,  gnh  ;  vit,  strl,  op ; 

•  BB  blebby  appearance ;  with  bar  trp  glob ;  after  beat- 
sol  in  acid*  ;  ftg,  Si,  1^,  Aq,  404. 

No  species  in  this  subdivision  is  either  fibrous  or  foliated,  excepting  Blende, 
which  is  sometimes  imperfectly  fibrous. 

f  f  Hydrous ;  no  (rfiosphorus  reaction.   (Hydrous  silicates  of  magnesia,  alumina,  or 

ozyd  of  iron,  with  opal  and  hydrates  of  alumina.) 

Oh%. — ^1.  BpeeUi  giving  a  Uueeohr  with  cobalt  iolution  are  Pholerite,  Halloysite,  Ac. 
M argarodite,  Hargarite,  Pyrophyllite,  Gibbsite,  Diaspore ;  2,  the  remaining  epeciee 
gi9€  the  reaction  of  magneeia  or  iron,  excepting^  (Erstedite,  Opal,  and  Malacone ; 
and  Opal  sometimes  contains  oxyd  of  iron  wnen  impure.  Schiller  Spar  is  altered 
pyroxene;  and  of  similar  nature  are  other  hydrous  substances,  which  if  good  species 
would  fall  here,  as  PyralloliU^  Ac,  (see  p.  166).  Zircon  and  Kyanite  are  also  some- 
times hydrous,  (see  pp.  196,  266). 


Pholerite,  0*6—1 

Halloysite,  drc      1 
Kaolin, 
Dillnite, 
Collyrite, 
Pyrophyllite,        1 


^•nnioolite,         ] — 1  *6 


1—2 


1—2 


1—2 


1—1*2 


17eolite, 

Kpidolite, 
Chlorite, 
Glinochlore, 

Talc, 

Margarodite, 


Soft  pearly  scales,  w  ;  massive  ;  G  2*8 — ^2*6 ;  in  dflute 
nii  not  sol;  Al,  Si,  Aq,  261. 

Clay-like,  mass ;  G  1*6 — 2*1 ;  w,  bh ;  waxy ;  feel  greasy  ; 
adheres  to  the  tongue;  strl,  more  trp  in  water;  in 
aeide  decomp ;  Al,  Si,  Aq,  261,  also  840.  Kaolin  diflSsrs 
in  its  harsh  feel,  249.     Dillnite,  888. 

Foliated  like  talc,  radiated  ;  G  2*7- 2*8  ;  p'ly ;  gn,  gnh, 
w,  y wh  ;  strp,  trl ;  laminas  flexible  ;  BB  swells  up ! !, 
with  aoda  fus ;  in  «m/  partly  sol ;  Al,  Si,  Aq,  808. 

Scaly  massive ;  scales  foliated  ;  G  2*766 ;  olive  gn,  gnh  ; 
p'ly ;  strl ;  BB  fas  dif,  swells  out,  worm-like ! !  in  mwr 
decomp  ;  Mg,  Al,  Fe,  Si,  Aq,  292. 

Massive ;  soft;  G  2*26  ;  w,  ywh,  bh,  rdh  ;  greasy;  BB 
bkns,  fhs  dif!  I ;  in  tfi/  soluble ;  Mg,  Al,  Si,  Aq,  282. 

Fib,  stel,  mas ;  G  2*77  ;  gn  ;  silky  or  earthy ;  BB  an  iron 
reaction  ;  Mg,  Fe,  Al,  Si,  Aq,  278. 

VI ;  hexag ;  foliated !  ;  mas,  gran  ;  G  2*66—2*96  ;  gn, 
olive-gn  ;  p'ly ;  trl,  strp ;  lam  flexible,  inelait ;  BB  ftis 
often  dif! !  ;  Mg,  Fe,  Al,  Si,  Aq,  298-296. 

Ill  t  foliated  I ! ;  also  compact  massive ;  G  2*66—2*86  ; 
gnh,  gn,  w  ;  p'ly  ;  feels  greasy ;  laminas  flexible,  ine- 
lastic ;  BB  with  bor  intum,  glass ;  acids  no  action ; 
Talc  ftg,  5i,  276.  Margarodite  (228)  is  more  like  Miea, 
and  gives  a  dull  blue  oolor  with  eobalt  solution. 


LtreTBB  CNMETALUO — STREAK   TINCOLOaED. 


EeroUt«. 

i—i-6 

Cbtoropal, 

Pingnite, 

Antigorits, 

!-S 
2-6 

G^oppi^^    , 

!-S 

1~1B 

PieronniDe, 

a-6— 3 

Hargarile,  3 — 1 


Schillar  Spar, 
CliDtonite, 


4—6 


!■  s  tnutiv*  t*la  ;   w,  gyh,  gnh,  its. 

■imilar.  gyh-w,  earthy  teztuve ;  H  2— S'S,  STT.   ApAn- 

dile  ii  ^lied.  ^76. 
Uimive.  reriifonn,  foliated  ;  0  2— 3'4;  vit.  ret ;  w.gnll. 

gii  :  trp  -tn  ;  feel  greaiy  ;  BB  bknB ;  Mg,  Si,  Aq,  iBO. 
Gives  uii  irun  reactioo;   color  jrvh-gn,  gab-y v  ;  BB 

bkiie:  Fe,Si,  Aq,  »S7. 
Ill ;  mas.  fol  t ;  O  iin  ;  bab-gn,  1e«k-gn  ;  trp.  trl  i  tad 

■inootli,  not  itrawy -,  BB  fui  difl  IpDmur  deosmpdif ; 

Mg,  Pe,  Si,  Aq,  2S1. 
Ua*,  fulLKted  ;  O  !'7B ;  roM  td  -,  trl ;  BB  wdi,  fiu  difl  1 ; 

irich  bor  lol.  intum ;  Al,  Fe,  Hg,  Si,  Aq,  2S7. 
Fib  )  G  S-76 ;  dull  Uck-gn ;  grsaiy ;  strl ;  BB  fni  difl  I ; 

Mg,  Al,  7e,  »i,  Aq,  aS8. 
Ill;  cltavablt  muaive,   fibroua ;    G  i-6t~i-16;    goh-W, 

gn,  gj;  p'ly,  rit ;  atrl.  op;  odor  argil  if  muitt;  BB 

iDtum ;  Mg,  Si,  Aq,  SSI,  380. 
Mawivt,  foliated,  or  fitiroua ;  grew,  ywh,  bk,  wh,  bnli, 

bbh ;  anbrci ;   feel   aomewhat  greaay :  BB   foi   difl  I 

hoT  sol  1  mur  sot ;  Mg,  Si,  Aq,  2B2.     ReiinaliU,  (-.'S3)_ 

and  i^ngcyfifr,  {2BS).  haTe  a  pale  resin-like  look.  CAryi — 

otili  or  fibrous  Serpentine  is  soft,     ^etaxite'u  related^ 

285.     Xntilt  or  A'l/lolilc  ia  voad-browu,  285. 
Micaeeont  like  Mica,  bat  lamiun  rather  brittle;  p'ly    ^ 

0  B-9— S,  800.     Eupkyllile  h  similar,  t^Sl);  BB  fn^ 

dif 
TI ;  hexag  table*  with  basal  cleuv  ;  commonly  stalnvtitic, 

snrbce  smuoth ;  G  23 — 1--1 ;  gyh  grib,  v  ;  p'ly,  waxy  ; 

trl ;  tongb  ;  £1,  Aq,  134. 
Foliated ;  Q  S'S — S'S ;  gn,  pinchbeck-bn ;  met-p'Ij ;  lam 

brittle ;  BB  fug  difl  t ;  tui  dcvonip  :  Mg.  Fe,  Si.  Aq,  Ifll 
Foliated !  masaiTe ;  G  3-0tt8  ;  rdh-bn  ;  copper-r ;  subroet- 

p'ty  ;  strl;  lam  lots  brittle ;  BB  wtns;  with  bor  lA; 

in  aeidi  in  ponder  some  action  ;  Al,  Mg,  Ca,  Fe,  Si, 

Aq,  297. 
Haiaive  like  nephrite  ;  G  2'69 — '.i'8  ;  apple-gn  ;  fisint  Tit ; 

trl  ;  splintery,  tough  ;  BB  unalt ;  in  bot  mur  decomp, 


a— S        Ma^  fol  i  G  3-2— 
saa 


;  Mg,  Fe,  Si,  A^, 


Coarse  fol  or  micaceoue ;  G  S'4 — S'Ct;  gy,  gyh-gn,  gati. 
bk  ;  weak'p'ly  ;  BB  darkens,  msgnetic  ;  with  bor  ftu 
iron  glass  ;  in  acidi  not  sol ;  Al,  Fe,  Si,  Aq,  288. 
S  Has;  O  1  1I-2-3;  w.  yw,  r,  b,  gn,  gy,  Ln  ;  vit,  rea,  pPlj- ; 
BB  yields  some  water,  sometimes  rdna  when  impure ; 
with  nxfti  fusi  5i,  Aq,  161. 


KOT  OKLATOnZINO  WITH  /lOIDS — ^DtFUaiBLE. 


ill 


Biaspore,  6—7        III ;  thin  or  acic  cryet ;  foliated  mas  ;  6  8*8—8*6  ;  gyh, 

gnh,  bnh ;  p'ly,  vit;  trl,  strl ;  brittle;  BB  deorep ; 
with  toda  analt ;  in  «u/  no  action  ;  £1,  Aq,  12& 

0.  Species  dUtinctly  foliated  orjlkrous  in  some  varietiet. 


P3rrophyllite,  8u8. 
talc.  275. 

H=l,          Foil 

PicroBOiine,  281.  H.=2'6- 

-8  Fib. 

1—1-6  Foil 

Picrophyll,  280. 

Fib. 

Verniiculite,  292. 

1—2      Fol. 

6ibbeite,*134.            8—4 

Fol. 

Keolite.  278. 

1—2      Fib. 

Margarite.  300.          8—4 

FoL 

Ripidolite.  21>8. 

1—2      Fol. 

Euphyllite,  2»1.         8*5- 

4     FoL 

Chlorite,  296. 

Fol. 

Schiller  Spar,  165.     8'6— 4     Fol. 

Xylite,  285. 

Fib. 

Cliutonite,  297.           4—6 

Fol. 

Metaxite.  286. 

Fib. 

Honradite,  28().          6—6 

SubfoL 

Serpentine,  282. 

2—4      Fol,  Fib 

►.      Chloritoid.  298.           65- 

-6     SubfoL 

Kerolite,  28a 

2—2-6  Fol. 

Diaspore,  128.            6—6-6     FoL 

0.  Species  arranged  according  to  their  specific  gravities. 

8p.  gravity. 

8p.  graTlty. 

Halloytite,  251. 

1-6 -21. 

Picrophyll,  280. 

2-75. 

Kerolite  280. 

2-0—2-2. 

Pyrophyllite,  303. 

2-7-2-8. 

Opal.  161. 

1^—2-8 

Antigorite,  281. 

2-622. 

Saponite.  2<«2. 
Gibk»»ite.  134. 

2-26 

Groppite,  2b7 

2-78. 

2-8  -2-4 

Epichlorite,  288. 

2-76. 

Phol«:rit«,  261. 

2-3— 2-6. 

Verniiculite,  292. 

2-76. 

Retiiialite,  288. 

2-498. 

Clintonite,  297. 

8-098. 

Talc,  r.y 

2-65- 2-66. 

Monradiie,  280. 

8-2-8-8. 

?iero«miue,  281. 

2-69—2-68. 

Diaspore,  128. 

3-8— 8'6. 

Bow«iiite,  28:2. 

2-69— 2-8. 

Chloritoid,  298. 

8-4—8-6. 

SteAtile.  276. 

2-65—2-8. 

Mica. 


Chii 


stolite. 


fff  Anhydrous. 

0£«.— Andalusite,  Chiaatolite,  Kyaiiite,  Sillimanite,  Rubellite.Topaz,  Chrysober- 
yl,  riapphire,  and  donietimes  Leueite  and  Spinel,  give  a  fine  blue  color  with  cobalt 
Mlution  ;  Mica  and  Phenacite  leas  clearly  so.  Cbondrodite,  Topaz  and  some  Mica 
give  a  fluorine  reaction. 

Ilarcliieu. 
2 — 2'5    Micaceous;  laminic  thin  flexible,  elastic;  0  2*75 — 8*1; 
w,  gy.  gnh,  ywh,  bnh,  bk;  trp,  trl,  opaque.     BB  whi- 
tens, fuses  on  the  edges  ;  K,  Mg,  Al,  Si ;  217. 
3— -6-5     III ;  in  stout  prisms,  nearly  square,  tesselated  with  gyh- 
w;  dull,  subvit;  G  2-8—3-8;  BB  infus,  with  bor  fus, 
difl!  Al,  Fe,  Si,  267. 
4—4*5    II,  like  zircon  ;  only  in  minute  cryst ;  vit ;  colorless,  ywh, 
gnh;  trl,  op;  BB  with  6or  sol  difl,  with  more  bor  op, 
on  flaming;  with phos  slow  solution  ;  Ca,  Ta  (?)  850. 
6 — 6?      Mas  ;G  3*71 ;  glistening;  gy,  r,  bn,  gn;  BB  alone  unal- 
tered, with  bor  fus  dark  oliye-gn  pearl ;  Mn,  Si,  186. 
6*5  Disseminated  grains,   somewhat  cloavable ;  G   2'8 — 8  ; 

dark  gyh-bn,  ywh-gy;  ywh  on  exposure;  vit;  trl; 
BB  bleached;  with  bor  trp  glass;  Mg,  Fe,  Al,  Si,  167. 
5 — 5*5     Only  seen  in  small  octahedral  cryst;  yw,  bn  ;    subres; 

G  8-8— 4-86.     BB  fus  difl  1  with  bor  rdh,  yw,  846. 
5*5  I;  in  eubcB,  hemihed ;  G  4-017;  met-adamantiue  ;  gyh, 

iron-bk;  strl,  op;  BB  with  6or glass,  titanium  reaction ; 
Ca,  Ti,  345. 


Aiorit«, 

Knebelite, 
Bolton  ite, 

^f^^chlore, 
Perots^te. 
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LUSTBB  UNMBTALLIO— STREAK  UNOOLOBED. 


Leucite, 


Opid, 
(inpftrt), 

Brookite,  128. 
Anatase,  121, 
Rutile,  120, 


Ch<mdro4ite,  6 — 6*6 


Chrysolite, 
GasBiterite, 


KyaniU, 
SiUimanite, 


Andalnsite, 

QnartE, 
Stanrotide, 


OhroDM  Garnet. 
Ziroon, 


Rubellite, 
Siqiphirine, 

Beryl, 


6-T 


6—7 


HardntM. 

6'6 — 6      I;  in  trapezohedrofta ;  el  imperf;  G*2*46 — ^2*5;  yit,  not 
Inatroos;  w,  gyh-w ;  trl,  op;  BB  with  bar  fna  dif ;  in 
aeids  deoomp,  silica  pnlv  ;*  Al,  E,  Si,  281. 
6*6 — 6*5  Never  crpt,  massive,  crust,  often  opalescent;  G  1-9 — 
2-8 ;  sometimes  hyaline,  also  trl,  strl ;  neariy  opaque  ; 
BB  with  soda  fus!  101. 
5*5— 6-6    G  8-85—4-25 ;  met-ad ;  bn,  bh,  gnb,  black;  BB  nnalt ;  TL 
BroohiU  in  trimetric  crystals,  H=5'5— 6  ;  G  8*8—4-18; 
Jiutiie  in  square  prisms  often  geniculated,  often  aeiea- 
lar,  G  4*18—4*25,  H=6*5;  Anatoie  in  brown  or  dark 
bluish  acute  9ctahedrons,  G  8*85—8*95,  H=6-6. 
Ill;  disseminated  in  granular  limestomt;  G  8-1-^8 -S: 
subvit,res;  yw,  wh,bnh;  gnh,bkh;  trl — sbtrl;  yeiy 
brittle ;  BB  with  bor  ywh-gn ;  reaction  of  fiuorine, 
Mg,  Fe,  F,  Si,  186. 
in ;  in  green  glassy  grains  and  masses ;  G  8*8 — 8*6 ;  rare- 
ly white ;  trp,  trl ;  Fe,  Mg,  Si,  184. 
II;  cryst,  mas,  grains;   G  6*8 — 7*1  ;  ad,  subvit,  subraa ; 
bn,  bk,  rdh,  gy,  y wh ;  9t  gyh ;  strp— op ;  BB  cAor  re- 
duc  dif!,  6or  and  soda  reduced;  acidt  insol;  Sn,  118. 
6 — 7*25  V;  in  slender  bladed  cryst,  common;  bh,  wh,  daepest 
blue  along  the  middle ;  rbc  pms,  bnh;  gyh ;  alao  fib 
mas;  G  8*5—8-7,  Eyanite;  81—8-6  Sillimanlte;  vit, 
sbp'ly;   trp— sbtrl;   BB  unalt;   6ar  ftis  dif;  Al,  Si, 
268,  265. 
6 — ^7*5    ni;  prisms  stout,  nearly  square,  often  tesselated;  Q  8*1 
— 8*8  ;  vit,  weak ;  gyh,  rdh,  gnh ;  strl^^p ;  tough  ; 
BB  unalt,  with  bor  fas  dif! ;  Al,  Si,  257. 
7  VI;  eryst,  mas;  G  2*6 — 2*7  ;  w,  yw,  r,  bn,  gn,  b,  bk  ; 

trp — op ;  vit,  subres  ;  BB  with  Moda  fus  I  Si  145. 
7 — ^7*5    HI;  129^  20';  always  in  crystals,  prisms  stout,  often 
cruciform ;  G  8-5—8*75 ;  subvit,  vit ;  bnh,  rdh,  bn,  bk, 
gy ;  trl,  op ;  BB  darkens,  with  6or  fus  dif  gn  glass ; 
Al,  Fe,  Si,  261. 
I ;  dodec ;  G  8*4184 ;  vit ;  emerald-green  ;  BB  infba ;  for 

chrome-gn  glass  ;  Cr,  Al,  Ba,  Si,  190. 
II;  always  in  crystals;  G  4*5—4*75;  vit-adamantana ; 
bn,  r,  yw,  gy,  w,  often  bright ;  trp,  strl ;  BB  loaee  aol- 
or ;  with  pka*  and  9oda  infus ;  in  acidt  no  action,  or 
dif  I  Zr,  Si,  195. 
VI ;  three  or  six-sided  prisms ;  red,  bh,  wh  ;  G=8 — 8*t ; 

BB  infus ;  Al  B,  Si,  270. 
Small  grains,  or  gran  mas;  8*4 — 8*5;  vit;  pale  b^ga; 
trp,  trl ;  BB  infus,  with  bor  iufus,  unaltered ;  Mg,  Al, 
Si,  2C6. 
7*5 — 8  VI ;  in  hezag  pms ;  G  2-66 — 2*75 ;  vit,  subres ;  green, 
emerald-gn  ;  ywh,  bh,  bnh ;  trp,  strl ;  BB  with  bar 
clear  glass ;  Be,  Al,  Si,  178. 


7*5 


7*5 


7*5 


7—8 


^ 
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FlMnaeite, 


8 


TopM, 


8 


^Mnd,  8 

Antomoliie, 
Kreitionite,  Ae,, 

Chryioberyl,         8-6 


Sapphiroy 


DUmond, 


10 


VI ;  in  erystals,  eleao  R ;  G  2*9—8  ;  yit ;  colorless,  wine- 

yw ;  rdh ;  trp,  op ;  BB  with  6or  fas  di(  trp  glass ; 

with  9oda  w  enamel ;  cobalt  solution  doll  bine ;  Be, 

Si,  189. 
ni ;  usoal  in  crystals ;  eUav  basal  1 ;  sometimes  massiye, 

snb-fibrons;  G  8:4 — 8*65;  vit;  yw,  w,  gnh,  bh;  trp, 

trl ;  BB  with  b&r  clear  glass ;  Al,  Si,  F,  269. 
I ;  usual  in  octahedrons ;  G  8*6—4*8  ;  yit ;  r,  gn,  b,  gy, 

bk,  sometimes  bright ;  trp,  op ;  BB  with  bar  fas  dif ; 

Mg,  Al;  Zn,  Al;  Mg,  Fe,  Al ;  Zn,  Mn,  Al,  Fe ;  Zn,  Fe, 

108. 
ni ;  cryst ;  G  8*6 — 8*8 ;  yit ;  bright  green,  ywh  ;  rdh ; 

trp,  trl;  BB  unaltered,  aoda  infos;  bor  fas  dif  I ;  Be, 

Al,  122. 
YI ;  in  hezag  crystals ;  mas ;  G  8*9—4*2 ;  yit,  p'ly  ;  bine  ; 

r,  yw,  bn,  gy,  wh ;  trp,  op ;  tough ;  BB  9oda  unal- 
tered ;  in  oeicb  no  action ;  Si,  111. 
I;   in  crystals,  rarely  massiye;    G  8*4 — 8*6;   w,  b,  r, 

gAf  bn,  gy,  bk;  adamantine ;  trp,  strl,  24. 


217. 
Kyaaite,  268. 


Bpeeie9  dutinedy  foliaUd  orfibtciuM  in  9omt  wnieties, 

Sillimanite,  266.  7—7*6 


Foil! 
6— «'76    Fib. 


fi,  8pfeie9  obterved  alwayt  ormoitly  in  tUiiinet  ctyataU, 


Fib. 


P^rofikite,L 
Ghiafltolite,  UL 
Aaorite,  IL 
Xieueite,  L 
Btookite,IIL 


Anatase,  IL 
Rutile,  II. 
Andalusite,  IIL 
Staurotide,  IIL 
Chrome  Garnet,  L 


Zircon,  II. 
Beryl,  VI. 
Phenadte,  VI. 
Sj^ind,  I. 
Diamond,  L 


y.  8piei»9  arranged  according  to  their  tpecifie  gratitiit. 


Opsl,  151. 

Uadte,28L 

Qntrti,146. 

B«ryl,n8. 

Boltonite,  167. 

Aidslmite,  267. 

^P^Mite,  189. 

M>eUite.  27a 

Cfcondrodite,  186. 

5l?inuuiite,  266. 

^loUte,  184. 

^fwme  Gtmet,  190. 

°JPpWrme,  266. 
Diiinoa^  j^ 


8p.  grarity. 

1*9— 2*8. 

2*4—2*6. 

2*6—2*7. 

2*66—2*76. 

2*8—8. 

2*8—3*8. 

2-969. 

8—8*8 

81—3*2. 

81— 3*6. 

8*8—3*6. 

8*418. 

8*4—8-6. 

8*4—8*6. 


Eyanite,  268. 
Staurotide,  261. 
Spinel,  108. 
l\>paz,  269. 
Knebelite,  186. 
Brookite,  123. 
Anatase,  121. 
Pyrochlore,  845. 
Sapphire,  HI. 
PeroiiBkite,  846 
Rutile,  120. 
Azorite,  860. 
Zircon,  196. 
Cassiterite,  118. 


Sp.graTitj. 
8*6—8*7. 
8*6—8-76. 
8*6—4*8. 
8*4—8*86. 
8*71. 

8-8— 4*18, 
8*86—8*96. 
3*8— 4*4. 
8*9—4*2. 
4*017. 
4*18— 4*26. 

4*8—4*76. 
6*3—7*1. 


LCSXEE   UmfETALLIO — eTBEAX   UNOVLOSKD. 

**  Fusible.     (Includes  no  Phoephutes). 
f  Sitlpluiet :  Sulphur  retotioii.     Anhydroui  (excepting  Oypaom). 


l-(— S  IVi  lll<>i4';rJn»eryitBb;/o;i<X«J// maHiraf 
Q  2-26—3-83;  w,  gy  ;  yvh,  bn,  bh,  bk  ;  trp,  o 
azfol,  vhiteoi,  erumbla;  fui  difl  \  Cl».  S,  Aq, 

S'G — 8-6  UI;  tabular  crjat ;  alao  priamatic  ;  alio  tabnU 
fibroui  maaaJTe  to  compact ;  G  l-S — l-fi  ;  w,  jwl 
bnhj  rdhi  trp,'trl,ap;  BB  fua  dif ;  1^  ,3,  86ft 

8 — S'S  Illi  rectang  cleavBgea,  lamelUr  ;  fib,  mMMT*  ; 
—8 ;  w,  gyh,  bh,  rdh ;  ¥it-p'ly  ;  trp,  trl ;  BB  do' 
fiu  difl  Ca,  S.  Ssa. 

S — 3'5  III;  priBmatic  erjit;  also  raaMve,  fibrooa;  Q  I 
w,  bli ;  vit,  p'ly ;  trp ;  strl ;  brittle ;  BB  deor* 
Sr,  3,  368. 

8-G  VI ;   rhombohedral ;   G  S'2— 34 ;  w ;  p');,  «pl«i 

Ca,  tta.  5,  3TS. 

i^xeiM  diitinetli)  foliated  orjUrout  in  lotiu  vB-rietitt. 


IroQB  ;  B.B.  no  sulphur  or  phospliorus  reactiun  ;  G  beloT  S'S,  (ex 
Plumboresiiilte). 

Of  the  included  ipecies,  the  nutgnnian  ai 

Xylite  ;  the  tarihv  aluminout  Uattoyiite  «ud  allied  ;  the 

--'■■--  —="----  '' -ilandite,  Epietilbite,  ChaburitB,  llurmutome,  Ldiugtoiiite 
1,  Faujatitfl,  tu  which  Savite,  Cblurnntulit?,  ApiiphylUti 
;  Crouidulite  is  a»be«tirurni :  I'ala{;oiit<e  a  tufa  product; 
lore  or  Ivu  fulioceoua,  and  of  gray  to  gr««u  and  black  eo! 


Tthv 

tealitf,  Stilbite,  He 
iibyllite.  Bra««CerIti 

Well  (lite  are  related 
lite  aad  Cbloritoid  n 


Balloyeite,  1  Ma«;carlhy:  0  1-6-2I;  w,  bb  :  adhereeto  theU 

(in  part),  waxy  ;  atrl,  more  trp  iu  vnt^r,  nnd  increase  in  w 

aeidi  deconip ;  AI.  Si,  Aq,  iiU.      The  Malloyiit 

allied  Bpcciee  arc  generally  infiiBMe. 

Chlorite,  1 — 2      Micaceou*  or  maBsive;  lam  iueloatit,  p'ly ;  oliTe-g- 

Ripidolitc,  Clinochlore,     wh  ;  BB  Tub  difl— 293— 2iiB.     Cliluroplisite  foMna 

Chlorophteite,  £78;  aphroiidtriltaa  ferruginous  ripidolite,  Wt. 

FahluniU.  2—3      Often  Iu  cuar»e  benog  priBnis,  basal  cleavage   and 

Gigautolite,  timet  foliated;  O  *^'7— 2-li ;  g)'h-gn,gnh  bnh ;  anb 

Iberite,  Bbtrl ;  BB  fusdif;  Aor  iron  glass;  aoia  iuaol;    in 

insol;  AI.  F«,  Si,  Aq,  £16. 

Spadaite,  3'G         Mas ;  rdh  ;  p'ly ;  BB  glassy  enamel ;  in  mar  lol ;  I 

gelat ;  Mg,  Si,  Aq.  278. 
Hydrophite,  IS— S-G MaasiTe,  fibrous  ;  Q  21 — 2-fl6,  dark  gn  ;   BB bki 

cornel  magnetic,  fun  bk  glob,  Mg.  Fe.  Si,  Aq,  286 
Damoarite,  2'C— S    Scaly  masBive,  scales  foliated,  0  2'7V2  ;  yw.ywh 

trl,  scale*  trp ;  BB  irna,  fus  difl ,  with  i»r  mI  ;  i 
inul,  in  ml  sol ;  AI,  K,  Si,  Aq,  228. 
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Pjrotelerite, 

Bapliyllite, 
Plvmboretinite, 

Liebenerite, 
StUbito, 


Healandite, 


Crocidolite, 
dubaadte, 

Harmotome, 


EdtDgtonite, 
Palagoniie, 


Apophyllite, 
Oyrolite, 


BrewBterite, 

Fai^Mite, 
OUrelito, 


8 


8*6 


8-6 


Hardnew. 

8  Iin ;  foliated ! ;  mas,  gran  ;  G  2*74 — 2*76;  gn,  gyh,  wh, 

rdh ;  weak  p*ly  ;  trl ;  feel  somewhat  greasy  ;  BB  fas 
dif  I ;  in  mur  decomp ;  Mg,  Si,  Aq,  201. 

8'5~4'6ThiQ  micaceous;  O  2*9— 8'032;  pale  gyh,  wh,  ywh; 
trl,  strl;  rather  brittle :  BB  intum,  fus  dif;  Al,  Oa,  Si, 
Aq,  800,  291.  Ephesite  is  related,  801. 
5  Reniform,  glob;  fib,  massive:  G  4*9 — 6*4;  res;  ywh, 
rdh-bn,  ywh-w  ;  like  gnm  arable;  Pb,  Al,  P  (f)  Aq,  481. 
II,  Acicolar  pms ;  O  2*46 :  colorless;  trp  ;  BB  fiis  dif;  in 

acids  soluble  ;  Mg.  Na,  Al,  Si,  Aq.  816. 
VI;  hexag  pms;  etenv  indUtinct :  G  2*814  ;  greasy  ;  gnh- 
gy  ;  BB  intum,  fu«  dif  no  globule:  Al,  K  Si.  Aq,  216. 
IV;  cryst,  a  ptarly  cf enrage  ;  div«rg,  columnar,  lamin- 
ato-radiate:  G  2ti5— 2*21 :  fMy,  vit;  w,  ywh,  gyh, 
rdh ;  strp,  strl :  brittle ;  BB  intum,  fus ;  in  acid»  slimy  ; 
Al,  Ca,  Si.  Aq,  882. 

8*5—4  IV  ;  a  pearly  cleavnge  ;  cryst;  sometimes  glob;  G  2*19 — 
2*26  ;  w,  rdh,  gyh,  bnh  ;  trp,  strl ;  brittle ;  BB  intom, 
fus ;  in  mur  sol ;  Al,  Ca,  Si,  Aq ;  Zeolitey  880.  Jjpw- 
tilbiie  is  similar,  but  is  trimetric,  830. 

I  Fibrous  like  asbestus,  fibres  easily  separable ;  liiTender- 

blue.     BB  fus !  shining  slag ;  Fe,  Si,  Aq,  279. 
VI  ;  in  R  and  hezag  forms ;  G  2*05 — 2*2  ;  w,  gyh,  rdh ; 
vit ;  trp,  trl ;  brittle ;  BB  intum,  fas  ;  in  mitr  in  pow- 
der sol ;  Al,  Ca,  Si,  Aq,  819. 
Ill;  in  glassy  cryst,  often   cruciform,  cleav  imperf;  G 
2*85 — 2*6  ;  w,  ywh,  rdh,  bnh.  trp,  trl ;  BB  fus,  no  in- 
tum ;  in  aeidt  not  sol  without  heat ;  Al,  Ba,  Si,  Aq, 
823. 
II ;  in  cryst,  hemihed ;  G  2*7 — 2*8 ;  vit ;   w,  gyh  ;  trl ; 
BB  w,  opaque,  fus  dif;  Al,  Ca,  Na,  Si,  Aq  :  Zeolite,  828. 
Massive,  part  of  volcanic  tufas,  G  2*48  ;  yw,  y  wh-bn ;  trl ; 
resinous  subvit ;  BB  fus  I ;  in  mur  sol ;  Al,  Fe,  Ca,  Mg, 
Si,  Aq,  166. 

4*6 — 5  II;  in  acute  octahedrons  and  prisms,  a  pearly  boiol 
cleavage;  also  subfoliated  massive ;  G  2 — 2*4  ,  w,  gyh, 
gnh,  ywh,  rdh  ;  trp,  op;  brittle  ;  BB  ezfol,  fus  ;  in  nit 
flaky,  imperf  gelat ;  Ca,  K,  Si,  Aq,  804. 

4-5—6  IV;  cryst;  a  pearly  cleavage ;  G  2*1— 2*44 ;  vit,  p^y ; 
w,  ywh,  gyh;  trp,  trl;  BB  froths,  fus;  in  mur  sol; 
Al,  Ba,  Sr,  Si,  Aq,  882. 

5  11;  in  octahedrons;   G  1*928;   w,  bnh;   vit;  trp,  trl; 

BB  intum,  fus ;  in  mur  sol ;  Al,  Ca,  Na,  Si,  Aq,  888. 

5  Scales,  micaceous,  brittle  disseminated  through  a  slaty 

rock ;   Q  4*4 ;  bkh-gy,  gnh-gy ;  BB  fus  dif,  glob,  bk 
magnetic  ;  Al,  Fe,  Mn,  Si,  Aq,  287. 

36 


4—6 


282 


LUSTRE  TJNMETALLIO — STREAK   UNOOLOSED. 


Carpholite, 


AlUnite, 
(in  part), 
Ohlorastrolite, 


GSiloritoid, 
(MAsonite), 

Prehnita, 


Hardnetf. 

5 — 5*5  Radiated,  stell;  G  2*9 — 2-96;  8traw;yw;  silky;  op; 
very  brittle;  BBiDtum,  fusdif,  bo,  op;  in  aettU  hard- 
ly attacked :  Al,  Mn,  Si,  Aq,  816. 

5*5  In  slender  cryst  and  massive ;  pitch-black,  bnh-bk,  dark 

ywh- brown,  20B.  £rdmannite,{p,  840)  may  belong  here. 

5*6 — 6  Massive,  radiated  fibrous  or  subfibrous,  stell ;  p'ly ;  gn, 
pale  bh-gn  ;  BB  fus  I  intom  ;  in  mur  sol ;  Al,  Ca,  Fe, 
Si,  Aq.  815. 

5 — 6  Coarse  foliated  ;  O  8*4 — 8*5  ;  gy,  gyh-gn,  gnh-bk  ;  weak 
p'ly  ;  BB  mag ;  fus  dif,  dark  gn ;  Al,  Fe,  Si,  Aq^ 
29& 

6—6*5  III ;  botryoid,  or  lliick  and  hard  incmst,  surface  crys- 
talline ;  6  2*8 — 8  ;  vit,  sbp*ly ;  gnh,  wh  ;  strp,  trl ; 
•  BB  intum,  fus;  in  mur  sol  slowly;  Al,  Ca,  Si,  Aq, 
814. 

a.  Specie*  foliated  or  fibroin  in  »ome  varietiet. 


HardDesB. 

HardneM. 

Ripidolite,  298. 
Chlorite,  295. 

1- 

-2      Fol  I 

Mar^srite,  800. 

86—4*5  Fol! 

l-fi 

i     2  Foil 

Enphvllite,  291. 

4—6         Fol  I 

Fahlunite,  216. 

2- 

-8     Fol 

Apophvllile.  304. 

4*5—5      SubfoL 

Iberite,  216. 

2*« 

1        Subfol 

Ottrt-lite  -287. 

5               Fol. 

Pyrosclerite,  291. 

8 

Fol. 

CnrphoHte,  816. 

5—5*5      Fib. 

Stilbite,  882. 

St 

1      .  Fol  I 

Chlorastrolite,  815. 

6-6— 6      Sulfib. 

Heolandite,  880. 

8*5—4  Fol! 

Chloritoid,  29S. 

6*5—6     SnbfoL 

0  8pecie»  arranged  according  to  their  specific  gravities. 

8p.  gr&Ylty. 

9p.  gravity. 

Halloysite,  250. 

1*6—2*1. 

Fahlunite.  216. 

2-7— 2*9. 

Fanjaslte,  828. 
Stilbite.  882. 

1*928. 

Pvrosclerite,  291. 
Vermiculite,  291. 

2*74—2*76. 

2*0—2*21. 

2*756. 

Chabazite,  819. 

2*0—2*21.  - 

Prelinite,  814. 

2*8—8. 

Apophyllite.  804. 
Heolandite.  880. 

2*0—2*4. 

Iberite.  21  f.. 

2*89. 

2*19—2*2. 

Carpholite,  816. 

2i»— 2*95. 

Brewsterite,  882. 

21—2*44. 

MarffaritP.  800. 
Ennliyllite.  291. 
Clilorfltttrolite,  815. 

8—8*1. 

Harmotome ,  828. 

285—2*6. 

2*9—8*1. 

Palagoniie,  166. 
^adaite,  278 
Chlorite,  2v8— 296. 

• 

2*4—2*7. 

8]  8. 

Chloritoid,  298. 

8*4—8*5. 

2*6—8. 

Ottrelite,  287. 

4*4. 

Edingtonite,  823. 

2*7-2*8. 

'fff  Anhydrous;  no  Sulphur  reaction,  (excepting  in  Belvin.) 

05a— Of  the  following  species,  the  only  micaceous  one  is  Mica ;  Diallacre  and 
Hypersthene  are  thin  foliated ;  the  only  delicately  fibrous,  with  senflrsble  flexible 
fibres,  are  included  under  Ashestus;  the  other  fine  fibrous,  with  orittle  fibres  or 
columns,  are  either  Pyroxene  or  Nornblfftde ;  Epidote  and  Tourmaline  are  sometimes 
columnar,  and  rarely  Idocrase.  The  (»nly  Tetrnhedral  speoies  is  Helvin.  Danbur- 
its  gives  a  strong  boraeic  acid  reaction,  and  Tourmtiline  and  Axinite  one  less  de- 
cided. Obsidian  or  black  volcanic  glass  would  fall  in  this  division  were  it  a  simple 
mineral    (See  p.  248.) 


Hardneis. 


Aibestus, 


Fib,  sometimes  like  cotton,  fibres  separable  or  not ;  BB 
fus  dif;  in  acids  imperf  soluble ;  same  compound  as 
pyroxene  or  hornblende,  158,  170. 


irOT  GELATINIZINO  WTTH  ACIDS — ^FUSIBLE. 


2S8 


Mica,  Muftcoyite,* 
Phlogopite, 
Biotite, 
Lapidolite, 


Leueophane,  8 


Sphene, 


ICeUnophane, 

Sabingtonite, 

^Jlaocophane, 
Violan, 


fieapolite, 
Meionit^ 
Dipyre, 


Pyroxene, 
Hornblende, 
Acmite, 


Wlchtyne, 
Sanamirite, 


Allanite, 
OrthiU, 


6*5 


Hardneau 

2 — ^2*5  TTiin  mieaceoiUf  laminn  yery  thin,  flexible,  elastic,  easily 
separable ;  O  2*76-'-8'l ;  w,  gy,  gnh,  ywh,  bnb,  bk, 
rdh,  purplish  ;  trp— trl ;  BB  whitens,  sometimes  ilao- 
rine  reaction,  fus  dif ;  Al,  K,  Fe,  Si ;  Al,  Mg,  Fe,  Si; 
Al,  Li.  K.  Si,  F.  217-227. 
Ill ;  mas,  columnar,  cleayable  ;  6  2*974 ;  yit ;  dirty  gn, 
wine  yw ;  trp— trl ;  BB  fus,  violet  glass ;  fluorine  re- 
action ;  with  bor  amethystine  glass ;  Be,  Ca,  Na,  Si,  F, 
If  2. 

5—6*5  IV ;  usual  in  thin  acute-edged  crystals ;  also  massiye;  G 
8*4 — 8*6  ;  adamant,  res ;  brown  and  black  common ; 
also  gy,  y w,  gn  ;  trp— op ;  BB  fiis  dif  intum,  enam ; 
with  metallic  tin  a  violet  color ;  with  b<tr  clear  glass ; 
in  mnr  heated,  imperf  solution  ;  Ca,  11,  Si,  26& 

5  Massive,  cleav ;  G  8*0  ;  yit ;  y w ;  brittle ;  optically  uni- 

azal,  188. 

6*6  Tabular  cryst,  massive :  G  8*4 ;  yw,  bnb,  gyh ;  BB  ywh, 

glass  ;  in  mur  sol ;  Zr,  Na,  Ca,  Si,  848. 

6-6—6     V;  G  8-8— 3*6;  vit;  gnh-bk ;  strl,  op;  BB  fusl  bead 
magnetic ;  Ca,  Fe.  Mn,  Si,  178. 
Prisms  massive  ;  G  3*108 ;  vit,  p'ly ;  b,  lavender-b,  bh- 
bk,  gyh;    atreak  g}'h-b;    trl — op;    powder  slightly 
magnetic  :  BB  fus  1  gn  glass  ;  acid$  partly  sol ;  Al,  Fe, 
Mg,  Na,  Si,  177. 
II ;  in  square  pms,  large  or  small ;  massive ;  G  2-5— 8*76 ; 
vit-p'ly,  vit ;  w,'  gy,  bh,  gnh,  rdh ;  trl,  strl,  op ;  BB 
fus  intum ;  in  aeidt  decomp  ;  Ca,  Na,  Al,  Si,  200,  201, 
206. 
IV ;  prisms,  hornblende  124^  82' ;  aomite  and  pyroxene 
87^  6';  massive,  fib,  gran,  foliated;  G  2*0—8*4;  vit, 
p*ly  ;  gn,  w,  bk ;  BB  fus  dif  or  easy ;  Ca,  Si ;  Mg,  Si ; 
Fe,  Si ;  Mn,  Si,  168,  170,  176.     Prismatic  crystals  of 
hornblende  often  hexagonal,  with  angles  approaching 
120^,  while  those  of  pyroxene  are  often  8-sided,  with 
angles  near  186^.     Diallage  and  hypersthene  are  thin 
foliated  and  fus  dif  1 ! 

6*5— 6  Mas  ;  G  8*08 ;  dull ;  bk ;  BB  fus  bk,  mag ;  aeid»  not  at- 
tacked ;  Al,  Fe,  Ca,  Mg,  Na,  Si,  177. 

5*6 — 6  Vf  mas,  cleav;  G  8  2—8-7;  ply,  vit;  w,  gnh,  gyh; 
strl ;  tough  1  BB  fus  dif ;  in  aeidi  insol ;  Al,  Fe,  Ca, 
Na,  Si,  264. 

5*6 — 6  rV ;  cryst  often  tabular,  prismatic  or  acic  ;  mas;  G  8*8— 
4  2  ;  pitch-black  or  bn,  ywh  ;  strl,  op;  brittle ;  t<r«aJk 


6—6 


6—6 


*  These  micas  often  contain  some  water.  Margarodite,  Margarite  and  Euphyllite 
srs  hydrous  sprcii'S,  yet  the  amount  of  water  is  very  small,  being  but  4  or  5  per 
cent    B.B.  fus.  often  easily. 


LnnSB  UHUKTALIJO — BTBEAX  XmOOUJBB}. 


LktrobiU, 
Ehodonite, 


Ltbradorita, 
Toigita, 
B]rtoirni(«, 
Cyolopita, 
PaUliU, 


JUbit«, 
OligoolMO, 


CcmiannlU, 
PoUnx, 


Fafftlite. 


gyb  ;  islnm  ewilj,  tat;  in  oeUt  mI  or  ituol;  Al,  Fit, 
•         C«,  C«,  Si,  2US,  Sia     A-iAnanot/^,  (p.  HO],  m>7  ba 

4'B  V:  mu;  OS-?— S-B;  vit;  roie-r,  pink;atrl,  op;BBfti* 

din :  Al,  Hd,  Mg,  Ck,  E,  Si.  iVi. 
4'5  IV ;  lik«  Angite ;  ouMaiva,  eUarable  or  grumlBT ;  Q 14 

— 9'Tfi;  Tit;  light  rd;  gnh,  y~vh.  vhao  impura ;  bk  oa 

aipoauK }  BB  bn,  rdh-bn  glob ;  in  omr  partly  aol ;  Hn, 

Si,  167. 
IV;  inoryttali;  elattvable,  mawira ;  G  S'4 — >"•;  Tit, 

tabp'ljr ;  w,  rdh,  gyh,  gnh ;  trp— abtrl ;  BB  fna  dif ;  to 

aeidi  iniol ;  AI,  K,  Si,  M2. 
V;  mwHTc  feldap  alaav;  Q  9-e— S'8;  aubvit,  pi; ;  gy, 

bo,  gnh,  often  a  pUy  of  colors  ;  trl,  atrl ;  BB  faa  dif  { 

La&rajoriu  in  miir  haatad  col !  Aniittiiu  attaokad  by 

acida ;  Bstotmitt  U  granular  maauTe,  gnh-v,  trl ;  Al, 

Ca,  Na.  Si,  SSS,  3fl7.  !S4. 
-B     Haa;  aubclcav  ;  tubfeldap;   Q   i'4— !-4S;  fit,   gliit,   a 

little  p"!;  or  greasy ;  v,  gy,  rdfa,  gnh  ;  trl;   BB  hi 

dif  I  w  enamel,  reaction  of  litbia ;  in  aeiit*  inaol ;  Al, 

Ka,  Li,  Si,  268. 
■S     V;  feldsp;  G  a -6- 8-68  ;  vit,  sabp'ly;   ywh,  gyh.  w; 

trp,  Btrl :  BB  fus  qnietly.  flame  ywh  ;  in  aeuU  ioaol ; 

Al,  Na,  Ca,  Si,  289,  240.     OliguclBse  ia  a  little  mora 

pearly  or  greaay  in  look   usually  than  albita.    Tfaa 

hardneu  of  albita  is  soiaetimes  7.     Albita  and  othar 

triolinic  feldspar*  differ  from  Orthoclase  in  haying  the      m 

two  most  perfect  cleaTaget,  (or  planes  0  and  •!),  Dot     .^ 

quite  at  right  anglea  with  one  another,  (Sfi"  ta  81°.) 
I      V:   in   cryataU;    Q  SBS— ilS  ;  w,  gyh.  rdh  ;   trp,  tri;^ 

BBfoidif;  within^  an  enamel;  in  oetib  sol ;  Al,  Ca,  _. 

Si,  284. 
«-&   lit  G  269:  Tit;  gy,  gnh-gy.  bk ;  BB  fos  w  enamel ;  in  .^ 

aeidt  insol ;  A).  Ca,  K,  Na,  Si,  SOA. 
-S-G    Mas,  like  quartz;  G  £-88;  vit;  colorleaa;  trp;  BB  fna,.^ 

flame  orango  ;  with  bor  glau  easily  ;  in  aetdt  decomp  ' 

Al,  E.  Li,  Na.  Si.  -JM. 
.6'C    I ;  tatrahed  ;    G  S  1 — S*S;    vit;  snbrea;  «as-yw,  '—'■  ,, 

giih :  strl ',    BB  file,  inttnn,  yw  gtobnle  op  :  wilb  iwp    — 

muii^nnese  reat^tion  :  Be,  Mn,  Si,  S),  191. 
I        BInck.gnh.  br.U.  miMive.  glai«y;G4'l.    BBfnsI   vilb. 

aridM  eaiily  attavkiid  ;  Fa,  Hg,  Si,  189. 
Uassive.  do  cteav ;  G  2-9 — 8;  glassy  black,  gyh ;  op,  atA; 

brittle;  BB  fua.  in  acjda  deeomp,  dif ;  Al,  Ca,  Fk, 

Si,  2AB. 
-T      Maa,  aobgrao ;   G  S-9— 8-1 ;   SDbTtt;  wh,  gBh;  toQ^; 
BBfiiadif1l;Hg,Ca,Si,  ITS. 
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Idoerue, 


Epidote, 
ZoiBite, 


8podiiiii6n6, 

Azinite, 

Gmmet, 


Mnromontite, 
Iolit«, 

Danbnrite, 

Tonmiftliiie, 


EoeUwe, 


BardoMt. 

6*6  IV,  in  small  indistinct  oiystals,  eUav  ;  O  2*5—2*6 ;  w, 
pale  rose-red ;  BB  fas,  w  blebby  enamel,  oater  flame 
weak  red,  y  w  at  point ;  Al,  Na,  Li,  Si,  2Mi 

6*6  II;  often  in  four  or  eight-sided  prisms;  e^ov  indist; 
mas;  6  8*3 — 4;  vit,  res,  often  brilliant;  bn,  gn;  yw, 
b;  strp— etrl;  BB  fust  intmn;  in  hot  adtU  sol;  Al, 
Ca,  Fe,  Si,  197. 

6—7  lY ;  oryst ;  massive,  snbcolnmn,  hardly  eleayable ;  G  8*2 
— 8*6 ;  vit— res ;  pistaohio-gn,  bn,  gy ;  strp— op ;  BB 
fas ;  in  mur  more  or  less  sol ;  Al,  Ca,  Fe,  Si,  sometimes 
with  Mn,  Ce,  206. 

6*6—7  IV;  Massive,  cleav  ;  G  8*1 — 8*2;  snbp'ly ;  gyh — gyh-gn ; 
trl,  strl;  BB  fas,  intam;  Al,  Li,  Si,  169. 

6*6—7  V ;  crygtalt  vith  iharp  thin  edget ;  G  8*2— 8*8 ;  Tit ;  bn, 
bh,  gyh ;  trp,  trl ;  BB  fus ! ;  Ca,  Al,  Fe,  Si,  B,  218. 

6*5 — 7  I;  dodecahedrons;  trapezohedroos ;  mas;  in  grains; 
G  8*5— 4'8;  vit,  res;  r,  bn,  ywh-bn,  yw,  w,  gn,  bk; 
trp— strl ;  BB  fas ;  in  aeid»  more  or  less  sol ;  Ca,  Al,  Si ; 
Fe,  Al,  Si :  Al,  Mn,  Si ;  Ca,  Fe,  Si,  190. 
Pyrupe^  G  3*69 — 3*8 ;  in  roanded  grains ;  BB  fas  dif ;  hot 
emerald-green  glob,  194. 

6—7  Grains;  G  4*268  ;  bk,  gnh-bk;  tfr^oX;  gyh-w ;  strl,  op; 
BBfae  dif,  glows,  flame  yellow,  211. 

7 — ^7*5  III;  six  and  tweWe-sided  pms;  also  massive;  G  2*55 — 
2*68  ;  glassy  and  dark  blae  ;  trp,  trl ;  BB  fas  slow ;  b 
glass ;  in  ae%d»  attack  dif! ;  Al.  Mg,  Fe,  Si,  214. 

7 — ^7*5  Disseminated  cryst,  sab-eleav  mas  ;  G  2*8 — 8  ;  pale  ywh, 
wh ;  vit ;  trl,  strl ;  very  brittle ;  BB  fus,  strong  re- 
action of  boracic  acid ;  Ca,  B,  Si,  212. 

7 — ^7*6  VI;  usual  in  three  or  six-sided  pms;  mas;  G8 — 8*8; 
black  common  ;  also  b,  gn,  rd,  w,  bn  ;   vit,  r«s ;  trp, 
op ;  BB  fas  or  infas ;  Al,  Si,  S,  with  often  Fe,  Ca,  K, 
270. 
7*6  IV;  in  cryst,  also  one  perfect  diag  cleav;  G  8-'8'l ; 

vit ;  pale  gn,  bh ;  trp,  strp  ;  very  brittle  ;  BB  intum; 
fus  dif;  w  enamel ;  with  hor  a  clear  glass;  electric  by 
friction ! ;  Be,  Al,  Si,  267. 

fi  Speciei  arranped  according  to  their  $peeijie  gravities. 


8p.  graTitj. 

Bp,  ffrarity. 

Petalite,  263. 

2:<»— 3-46. 

Dipvre.  206. 

2-646. 

Orthoelase,  242. 

2*4—2*6. 

An^esine,  236. 

2*66— 2*74. 

Meioiiite.  2i)0. 

2-6  -2-74. 

Anorthite,  284. 

2*66—2^8. 

Weissigite,  264. 

2*6—2*6. 

Labradorite,  286. 

2*68— 2-76. 

lolite,  214. 

2-65  -2*7. 

Coazeranite,  206. 

2*69 

Albite,  240. 

2-69—2^5. 

Vo*gite.  287. 

2-7— 2*a 

Loxoolase,  244. 

2-6— 2-62. 

Latrobite.  286. 

2-7— 2*8. 

Hyposclerite.  242. 

2*6-2*7. 

Mica,  217-  227. 

2*75—8*1. 

Scapolite,  200,  201. 

2*6— 2-76. 

Danburite,  212. 

2*8—8. 

OlIgoolaM,  289. 

2*68— 2*69. 

Pollvz,  266. 

S-88. 
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Sp.  grarlty. 

8p.  graTltj, 

Isopvre.  266. 
Nephrite,  176. 

2if— 8. 

Pyroxene,  168. 

8-28—8-6. 

2-9— 81. 

Epidote,  206. 
Allariite,  208. 

8-26—8-6. 

Euclase,  267. 

2-9—8  I. 

8-3— 8-42. 

Leueophane,  182. 

2-978. 

Idocrase,  197. 

8-84—4. 

Qonibleude,  17a 

2-9— 8-8. 

Wublerite. 

Toarmalioe,  270. 

8—8-2. 

Babingtouite,  178. 

8  8-8-6. 

Wlcbtyne.  177.    ' 

8-04. 

Spheue,  268. 
Kbodonite,  167. 

8-4- 8-6. 

Melinophaiie,  183. 

8-0. 

8-4—87. 

Glaucophane,  177. 

810S. 

Garuet,  190. 

8-5- 8-8. 

lielvin,  19L 

81—8-8. 

Pyrouhlore,  846. 

8-8—4-86. 

SpoJuineae,  169. 

815— 8-2. 

Fayalite.  185. 

41. 

Axtuite,  218. 

82—8-8. 

Muromoiitite,  211. 

4-268. 

SauMUrite.  264. 

8-2—3-4. 

Miorolite,  897. 

6-4. 

Acmite,  176. 

8-2— 3-56. 

[KoTi. — ^The  ores  of  lead,  having  an  onoolored  streak,  as  they  yield  a  metallie 
miuleable  globule  before  the  blowpipe,  fall  into  the  next  subdivision.] 


HardDeu. 

Cotuanite, 

1—2 

Eerargyrite, 

1—1-5 

i.   B.B.   EITHER  FU&CES,   OB  A  MALLEABLE  GLOBULE,   OB  BOTH. 

Obi. — There  are  no  solphurets  here  included.  Blende  and  Voltzite  do  not  giTa 
off  the  sulphur  as  fumes.  Other  sulphurets  without  a  metallic  lustre  have  a  eoiarwi 
Mtrtak,    dpecifie  gravity  of  the  included  species  above  4*8. 

*  Globule  of  lead  or  silver,  with,  or  without,  the  fluxes ;  the  lead  passes  off 
in  fumes,  and  discolors  the  charcoal  around  the  assay  :  no  fumes  of 

Arsenic,  Selenium  or  Antimony. 


Ill ;  aeio  oryst ;  adamantine,  silky ;  w ;  BB  fus  1  flama 
b  ;  on  charcoal  w  vapors,  with  toda  lead  ;  Pb,  CI,  97. 

I ;  like  wa:i;;  sectile  ;  G  6*8—5-6  ;  pearl-gy,  ywh,  bnli  ;p 
streak  shining ;  trl— op ;  BB  on  charcoal  fumes  of  chlo^^ 
rine,  and  silver  glob;  Ag,  CI,  92.  £mbolUe,  (p.  9$)r^ 
contains  also  bromine. 

11 ;  tabular  crystals ;  G  6*4 — 7*2  ;  clear  ywh,  gnh  ; 
mantine,  or  little  p'ly  ;  trp,  trl ;  Pb,  CI,  O,  127. 

II ;  G  6 — 6*8  ;  adamantine  ;  w,  gyh,  ywh  ;  trp,  trl ; 
on  charcoal  fumes  lead  ;  nit  efferv ;  ]^b,  Cl.C,  468. 

Ill :  oryst ;  mas  ;  G  6-2— 6*3  ;  adamantine,  vit,  r«a ; 
y^h,  gyh,  gnh  ;  trp,  op ;  biittle ;  BB  fu»!,  on  cl 
with  aoda  lead  ;  l»b,  §.  870 ;  for  Leadhillite  Pb.  5, 
871.     Susannite  is  the  same,  but  rhombohedral,  VlWm 
Lanarkitc  is  related,  874.   CaledoniU  has  a  deep  bliiklB 
green  color  and  greenish  streak. 

II ;  square  tables  and  octahedrons  ;  also  masaiye ;  O  6't 
— 6*9  ;  res,  adamantine  ;  ywh,  orange  yw  ;  strp,  etri, 
brittle;  BB  decrep,  fiis  dif;  on  charcoal  with  sodb 
lead  ;  in  mur  or  nit  in  powder  deconip  ;  Pb,  Mo,  849. 

IV;  cleav  basal  I;  G  6  8—7;   p'ly,  adamantine; 
gnh-w,  ywh,  gyh  ;  trp,  trl ;  BB  fus.  w  cold  ;  on 
coal  lead ;  in  nU  sol  little  efferv  ;  ^b,  5,  C,  874. 


Matlockite, 

Cerasine, 

Anglesite, 
Leadhillite, 


Wulfenite, 


Lanarkite, 


2-6-8 


2-5-8 


2-6—8 


2-5—8 


2—2-6 


i 


B.B.  ttnCES,  OS  ELSE  A  VrAT.T.Tr.AhTH  OLOBin^B. 


m 


Hardneaf. 
iinite,         ^  2*5—8    VI ;  hezag  prisms  ;  glob  inorust ;  O  6*6 — 7*8  ;  res ;  pale 

bnh-yw,  straw-yw,  rdh  bn  ;  strl,  op;  brittle  ;  BB  fas ; 

on  ekarcoal  glob  lead ;  in  mur  sol  gn,  in  nit  yw  ;  J'b, 

CI,  V,  862. 
ipite,  2*6—8    HI;  colamnar,  rad;  deav!;  6  7 — 7*1;  pMy;  w,  ywh, 

rdh  ;  sbtrl,  op  ;  BB  fusl,  on  charcoal  w,  fumes ;  with 

toda  lead;  Pb,  CI,  0,  128. 
letine,  2-6—8    II;  cr}'st;  G  7 -8— 8*12;  re^  snbadamantine ;  gn,  gy,bn, 

rdh  ;  trl,  strl :  BB  fus ;  on  charcoal  vapors  of  lead  ;  in 

nil  sol.  y  w  ;  Pb,  W.  848. 
ite,  8—8*5    III ;  cryst ;  mas :  G  6-4— 6'6  ;  e«rthy,  5*4 :  ad,  vit,  res ;  w. 

gyh,  bh  ;  sometimes  blih  externally;  trp,strl ;  brittle; 

BB  fosl  on  charcoal  lead  ;  in  nit  efferv  :  "Ph,  C»  451i 
io  foliated  species  in  this  division  ;  Mendipite  is  sometimes  fibrous. 

/?.  8peeie»  arranged  according  to  their  tpecifie  gravities. 


inHe,  97. 
gvrite,  92. 
ekite.  127. 
ne.  463. 
lillite,  371. 
isite,  370. 
Aiite»  349. 


Sp.  grsYity. 

8p.  ffrsTlty, 

Lanarkite,  874. 

68—7. 

5*8-5  6. 

Caleduiiite,  872. 

6*4. 

5*4-7-2. 

Cerusite,  45*2. 

6-4-6-5. 

6—6*1. 

Susan n ite.  878. 

6-56. 

6-6-5. 

Vanadinite.  862. 

6-6—7-8. 

6*2—6*8. 

Mendipite,  128. 

7—71. 

6-8-6*9. 

Bche«letine,  848. 

7*9—8*2. 

B.B.  Inodorous  Fumes  of  Zinc,  Bismuth,  Antimony,  Tellurium. 


lih  Ochre, 


)loom, 


2— 2-5 


>  Antimony,  2 — 8 
armontite, 

ine, 


ntite,  4 

nierite, 

jf^erite, 

tite,  3-5-^4*6 


lonite, 


Mass,  earthy,  puly,  somewhat  fol ;  G  4*86 ;  gnh*y w, 
straw-yw ;  gyh-w ;  ad,  earthy ;  BB  char  met,  then 
fumes ;  Bi,  O,  141. 

Earthy;  G  8-5— 3-6;  dull;  w,  gyh,  ywh;  op;  BB  on 
charcoal  fumes  of  zinc ;  in  mur  sol ;  2n,  C,  Aq,  460. 

Ill;  lam ;  mas,  columnar,  gran  ;  G  5*2—5-7  ;  adamantine, 
P'ly;  ^»  gyh,  rdh;  trl,  strp:  BB  fus!  II,  vol  at,  w 
fumes  ;  Sb,  0, 140.     SenarmontiteiB  octaliedral,  140. 

I ;  hemihed,  glob,  columnar,  lamellar,  granular ;  G  6*9 — 
6-1  ;  res,  adamantine ;  bn,  ywh-gy,  slraw-yw ;  strp, 
op ;  BB  fus ;  fumes  inodorous,  on  cAarcoo/ ywh*bn  are- 
ola; Bi,Si,  181. 

Massive,  earthy,  incrnst;  G  8-9 — 4-8;  res,  dull ;  gy.bnh, 
ywh  ;  $t  gyh,  ywh  ,  op ;  BB  char  fumes  antim,  some- 
times arsen  ;  glob  lead  ;  Pb,  Sb,  O,  A q,  141,  142. 

Acic,  incrust ;  massive  ;  G  7—7*7  ;  vit,  earthy ;  w,  gnh, 
ywh ;  strl,  op ;  BB  decrep,  fus  I  on  charcoal  met, 
fumes  ;  Bi,  S.  Aq,  462. 

VI ;  cleav  rbdrl ;  mas ;  earthy ;  G  4—4*5 ;  vit,  p'ly ;  w, 
gyh,  gnh.  bnh  ;  strp,  trl ;  BB  infus,  sine  fumes;  in  nit 
efferr ;  2n,  0,  447. 


d88 


ttSTBE  UNMETAtLIO— STREAK  OOLOBXD. 


«.  No  foliated  speciee  in  this  subdivision,  excepting  white  antimony,  which  may 
be  lamellar ;  this  species  and  eiilytine  may  occur  columnar. 


Haidingerite, 


Fharmacolite, 


Pitticite, 
Mimetene, 


Selenate  of  Lead,    8—4 
Scorodite,, 

Efihnite, 


***  B  B.  odorous  fumes  of  Arsenic  or  Selenium. 

HArdnesa. 
1*5 — 2*5  III ;  deay  1 1 ;  minute  cryst,  crusts,  botryoid ;  G  2-848 ; 

w;  vit;  trp,  trl;  lamina  flexible ;  BBon  ehareotU 

senic ;  in  nii  sol,  418. 
2 — ^2*5    lY;  eleavl!  fibrous,  acic,  stellate;  massive;  G   2' 

2*76;  w,  gyh  ;  vit;  p*ly;  trl,  op;  lamins  flexible;  BB 

fus  w ;  on   charcoal  arseoic ;  in  acids  sol  I ;  Ca,  Aa, 

d,  414. 
Reniform,  massive;  G  2*2 — 2*5;  vit,  greasy;  y wh,  rdh- 

bn,  rd,  w ;  trl,  op ;  BB  char  arsen  ;  Fe.  As,  3,  Aq.  482. 
VI;  in  hexag  prisms;  G  5*4—7*8;  resinous;  pale-yw, 

bnh,  orange-yw  ;  strp.  trl ;  BBfu8,buh-yw;  on  char- 

coal  arsen  ;  in  nit  sol ;  Pb  As,  401. 
Botryoidal,  glob;  vit,  greasy ;  sulphur  yw  ;  brittle ;  BB 

fttsf  bh  slag;  on  charcoal  selen  ;  I^b,  Se,  876. 
3*5—4    ni ;  cryst ;  G  3*1— 8*3 ;  vit,  subadamantine ;  pale  gn,  bn  ; 

BB  arsen,  fus  scoria,  magnetic  ;  in  mur  sol ;  Fe,  2% 

Aq,  41». 
5—6       Massive,  one  cleavage;  G  2*52;  wh,  ywh;  waxy; 

on  charcocU  arsenic ;  in  nit  sol ;  Ca,  iHg^  As,  44^ 


2—8 


8*5 


«.  No  foliated  species  in  this  group,  but  Pharmacolite  and  Haidingerite  hare 
.very  perfect  cleavage  ;  Pharmacolite  occurs  fibrous. 

••••  B.B.  wholly  vaporizable  with  fumes  of  quicksilver  and  chlorine. 


Calomel, 


1 — 2       II ;  massive  incrust ;  G  6*482 ;  adamantine  ;  y wh*gy, 
wh;  trl ;  strl;  sectile ;  BB  volat ;  Hg,  CI,  89. 


R  STREAK  COLORED. 


a.  B.B.  NO  FUMES  wrmouT  or  with  the  fluxes;  globule  not 

MALLEABLE. 

*•  B.B.  infusible,  or  nearly  so. 
f  Gelatinize  with  acida 
Ofra — Dioptase  affords  with  soda  a  kernel  of  copper,  but  with  difficulty. 

Wolehonakoite,      2—8       Massive,  compact ;  G  2 — 28  ;  dull  gn  ;  trl.  op  ;  Chryio- 

colla :  BB  reaction  of  chrome  ;  in  mur  ^elat ;  Cr,  Si, 
etc » 889. 

SlBtaOBiti^  8*6— 8    Maative ;  G  2*1—2*2 ;  nearly  dull ;  gn,  gnh,  gtreak  paler ; 

BB  ftis  ;  with  hor  iron  ;  in  mur  gelat ;  Fe,  Si,  Aq,  887. 


NO  FUMES   WITHOUT  OR   WITH   THK  FLUXES. 
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Dioptase, 
Tritomit«, 

OeriU, 
Thorite, 


Hardnem. 
5 


5-6 


5-6 


VI ;  in  emerald-gn  cry  at ;  G  8*278 ;  vit ;  ttreakgti ;  brit- 
tle ;  BB  decrep,  ga  flame ;  with  bor  gn  glob,  copper  ; 
in  mur  gelat ;  Ca,  Si,  Aq,  809. 

Brown  tetrahedrons;  6  4*1 — 4*7  ;  Tit,  submet ;  dark  bn  ; 
itreak  ywh-bn  ;  BB  whitens  ;  with  bar  a  glass  ;  in  mur 
gelat;  Ce,  La,  Ca,  Si,  Aq,  811. 

YI ;  hexag  pms ;  bn,  cherry-red ;  G  4*9 ;  ttreak  grayish- 
white;  brittle;  Ca,  Si,  Aq,  312. 

Massive,  compact;  G  4*6 — 6*4  ;  vit  to  res ;  bnh-yw,  bk, 
bn;  t^reoA;  dark-bn ;  BB  bnh-r,  infus;  with  ^6or  fus! 
glass  colored  by  iron  ;  in  mur  gelat;  Th,  Fe,  Mn,  Si, 
Aq,  812. 


a.  No  foliated  or  fibrous  species  in  this  subdivision. 

f  f  Not  gelatinizing  with  acids, 

Ob», — FluoTid»  include,  Fluocerine,  Fluocerite ;  Phoiphatet,  Xenotime,  Monazite ; 
OxaJatet,  Oxalite ;  TatUalatet,  Pvroohlore,  Tttrotantalite,  Fergusonite  ;  CarbonaUt, 
Zippeite,  Liebigite,  Emerald  NicKel,  Parisite ;  Oxydt,  Wad,  Chrome  Ochre,  Red  Iron 
Ore,  Red  Zinc,  Limonite,  Pitchblende,  Brookite,  Rutile ;  Silieate$,  Chloropal,  Mala- 
eone;  Borate,  Warwiokite.  /2«min^(ont^«  a  carbonate  of  cobalt  (p.  461)  may  be- 
long in  this  section. 

Wad, 


0*fi~8*6  Mas ;  earthy ;  G  8—8*7  ;  bkh,  dull  bh,  bnh  ;  often  soils ; 
BB  infus  (or  subfiis) ;  in  mur  fumes  of  chlorine ;  Mn, 
O,  Aq;  often  with  Co,  or  Cu,  136. 
2  Capillary,  botryoid,  earthy ;  y  w ;  streak  ywh ;  BB  black- 

ens and  becomes  magnetic;  in  aeidt  sol;  oxalate  of 
iron,  464. 
Mas;  bh-gn,  grass-gn ;  a  chrome  reaction  with  the  fluxes, 

889.    Miloeehin  is  indigo-blue  to  celandine-gn,  389. 
Earthy  powder;  sulphur  yw,  bnh.  rdh;  BB  orange;  BB 
in  inner  flame  gn,  infus;  0,  IS,  C,  461.     Voglite  con- 
Uins  Ca,  Cu,  C,  Aq,  462. 

Bright  yw  powder,  crust ;  BB  infus ;  W,  148 ;  occurs 
with  ores  of  tungsten,  148. 
2—2*5   Mamillary  deav ;  apple-gn ;  vit ;  trp ;  BB  bkns ;  with 
boT  yw  in  outer  fl,  gn  glass  in  inner ;  in  acide  efferr,  yw 
sol;  U,  Ca,  Aq,461. 
Massive ;  lentic,  earthy,  Ac  ;  G  4 — 6 ;  often  earthy,  dull 
or  bright  red ;  ttreak  the  same ;  BB  b(rr  gn  or  y  w  glass ; 
in  hot  mur  sol ;  Fc»  0',  113. 
2*5—8   Massive ;    G   1  -7 — 2*2  ;   nearly  dull ;    gn,  gnh ;   etreak 
lighter ;  BB  infus,  bk,  bn ;  with  bor  iron  reaction ;  in 
mur  partly  sol ;  Fe,  Si,  Aq,  887.    Pimelite  is  apple-gn, 
amorphous,   and  contains  nickel ;    G  2*2—2*8 ;  feel 
greasy ;  does  not  adhere  to  the  tongue,  839. 
Emerald  Nickel,      3—8*5   Massive,  crust ;  G  2*5—2*7  ;  emerald-gn ;  etreak  gnh ;  Ni, 

.    C,  Aq.  461. 

87 


Oxalite, 

Chrome  Ochre, 
Zippeite, 

IXTolframine, 
Tiiebigite, 

Red  Iron  Ore, 

Chloropal, 
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LUSTRB  UinCETALLIG — STREAK  OOLOBBD. 


Wanriekite, 


Xenotune^ 


Red  Zino, 


Flnocerine, 
FlnooeriU, 

Pariaite, 


Limonite, 


Pjrrochlore, 

Monozite, 

Tttrotantalite, 
Pitchblende, 


Brookite, 


Ferguaonite, 


Rutile, 


Malacone, 


HardneM. 
8—4      Oblong   prigma,    often    alender,    imbedded ;    O  9*188 ; 

submet-p'ly,  anbyit ;  bn,  bkh,  gyh ;  ttreak  bb-bk ;  BB 

infos,  reaction  of  boracic  acid,  896. 
4 — 5      II;  in  small  octabedrons;  G  4*4—4*6;  ywb-bn,  $treak 

pale  ;  resinous  ;  BB  with  bar  uncolored  glob ;  in  acid* 

insol;  t,  1^,  401. 

4—4*6  Yl;  foliated;  6  6*4 — 6*6;  subadamantine ;  deep-red; 
ywh ;  itreak  orange ;  trl,  strl ;  brittle ;  BB  with  bcr 
trp  glass;  Zn,  0,  lia 

4*6 — 6  I ;  usually  massive ;  yw,  rdh,  bnh  ;  $treak  yw,  bnh ;  atrl, 
op ;  vit,  res ;  BB  bkns  ;  with  bor  slow  sol,  red  in  enter 
flame  ;  in  tu/  sol,  yw  ;  Ce,  F,  Aq,  96. 

4*6  VI ;  tleav  basal  I ;  G  4*86 ;  bnh-y  w ;  ttrtak  ywh-w  ;  vit ; 
BB  bnh  ;  with  bor  trp  glass,  y  w  hot ;  in  mur  slow  sol, 
efferv  ;  Ce,  Ca,  C,  F,  468. 

3 — 6  Massive,  stalactitic,  incrust;  G  8*6 — 4;  earthy,  silky; 
bn,  y  w,  ochreous ;  $treak  y  wh-bn  ;  BB  bkns,  becomea 
magnetic  ;  with  bor  iron  ;  in  hot  tUtro-mur  sol ;  Fe,  O, 
Aq,  181. 

6 — 6*6  In  small  bn  or  yw  octahedral  cryst ;  ttreak  bn,  ywh  ;  BB 
fua  dif ! !  Ce,  Th,  Ca,  Ta,  Ti,  346.  Pyrrhite  is  also  in 
small  octahedral  cryst ;  Ht=6  ;  orange  yw,  846. 

6—6*6  IV  ;  lit  small  crystals,  basal  cleav  perfect ;  rdh-bn,  sub- 
resinous  ;  G  4-9—6*8 ;  BB  with  bor  fns ;  in  mur  de- 
composed ;  Ce,  La,  P,  402. 

6*6  G  6*896  ;  submet ;  iron-bk  :  streak  gy  ;  op  ;  BB  with  9oda 
intum,  fu8  ;  with  bor  sol ;  Y,  Ca,  Fe,  Ta,  "W,  U,  869. 

6*6  I ;  massive,  in  grains  ;  G  6'4 — 7*1 ;  submet  or  dull ;  gyh- 
bk,  bnh-bk,  velvet-bk ;  op ;  streak  bk,  gnh ;  BB  flame 
usually  gn ;  with  bor  fus  yw  glass,  gnh  in  inner  fl ;  in 
nU  pulv  sol  dif;  U,  O,  107.  JSliasite  is  dull  rdh-bn  ; 
G  4 — 4*26,  108. 

6*6 — 6  III ;  cryst ;  G  3'8— 4*18  ;  met-adamantine,  submet ;  bn, 
ywh,  rdh,  bk ;  streak  gyh,  ywh  ;  BB  like  Rutile  ;  Ti, 
123. 

6*6 — 6  U  ;  hemihed,  cleav  traces  ;  G  6*8 — 6*86  ;  vit,  submet ; 
bnh-bk,  bn,  ywh-bn  ;  streak  pale-bn  ;  strl,  op ;  BB  loses 
color,  with  bor  fus  dif ;  with  soda  a  slag ;  Y,  Ce.  Zr» 
Ta,  860.    Rutherfordite  is  similar ;  G  6 — 6*6  ;  868. 

6—6*6  II ;  cryst,  often  acic ;  mas  ;  G  4*18-^*26  ;  met-ad,  sub- 
vit ;  rdh-bn,  rd,  ywh,  bk  ;  streak  pale-bn  ;  strp,  op ;  BB 
unalt ;  bor  red  in  outer  flame ;  Ti,  120. 

6*6  II ;  cryst,  like  2ircon  ;  G  4*047 ;  vit,  subres  ;  bnh,  rdh  ; 
bh-w  within  ;  streak  bn  ;  BB  yields  water ;  with  6or 
sol  dif ;  in  powder  in  acids  boiling  sol  dif ;  Zr,  Si,  Aq, 
196. 


iro  FDICES  WITHOUT  OB  WITH  THB  FLUXES. 
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liere  are  no  fibrous  species  in  this  subdivision,  excepting  Limonite,  ▼hich 
tetimes  imperfectly  so ;  and  Red  Zinc  Ore  is  Uie  only  species  that  occurs 
iHy  foliated. 


0,  Species  arranged  according  to  their  tpecific  gramties. 


te  Ochre»  889. 
te,  462. 
unine,  148. 
ite,  461. 
irine,  96. 
>pal,  887. 
Id  Nickel,  461. 
186. 

ieldte,  895. 
ite,  181. 
its,  128. 
ilore,  345. 


8p.  grarity. 

f 

f 

f 

? 


21— 2-2. 
2-6— 2-7. 
8—3-7. 
8-188. 
8  •6—4. 
8-8— 4-3. 
8-8— 4-4. 


Red  Iron  Ore,  118. 
Malacone,  196. 
Rutile.  120. 
Eliasite, 
Parisite,  468. 
Xenotime,  401. 
Monazite,  402. 
Rutherfordite, 
Yttrotantalite,  859. 
Red  Zinc  Ore,  lia 
Fergnsonite,  856. 
Pitchblende,  107. 


8p.  gniTitj. 

4—5. 

4-047. 

418—4-25. 

4—2-5. 

4-8& 

4-4—4-6. 

4-9- 5-8. 

5—5-5. 

5-.^95. 

5-4—5-6. 
5^—5-9. 

6-4—7  1. 


••  Fusible. 


;erite, 

igite, 
schisolite, 

«dtite. 


X  Gelatinize  with  acids — (Silicates.) 

Hardneu. 
1*5—2   Massive,  cleav ;  G  8*045;  bk;  streak  gnh-gy,  bnh-yw; 

fracture  earthy ;  sectile  ;  BB  fiis  bk  magnetic  slag ;  in 

acids  sol,  subgelat ;  Fe,  Si,  Aq,  290. 
2—2-5   Mas,  cleav ;  G  8*1— 8*2  ;  p'ly ;  olive-gn  ;  sireak  gnh  ;  BB 

with  bor  iron ;  in  mur  gelat ;  Fe,  Si,  Aq,  290. 
2*5         Crystals  minute  ;  G  8 — 3-4  ;  velvet-bk,  gnh-gy ;  sireak 

leek-gn,  gnh-gy  ;  op  ;  BB  fiis !  magnetic  ;  in  nmr  sol, 

gelat ;  Fe,  Si,  Aq,  299. 
2*5         VI ;  hexag  pms ;  also  ren,  mas ;  cleav  basal  I ;  G  8-848 ; 

vit  I ;  bhn-bk,  bh ;  streak  dark  leek-gn ;  thin  laminss 

elast ;  BB  intum,  froths  ;  in  mur  io  powder  gelat ;  Fe, 

Mn,  Si,  Aq,  299. 
te,  5*5 — 6   III ;  prisms,  massive  ;  G  8*8 — 4*2  ;  submet,  bh,  gyh-bk  ; 

sireak  bk,  gnh,  bnh ;  brittle ;  BB  fus,  bk  glob ;  with 

bor  iron  glass  ;  in  9nur  gelat ;  Fe,  Ga,  Si,  262. 
inite,  6-5 — 7    V;  'massive,  G  4—4*5;  vit-pitchy;  bk,  gnh-bk;  sirsak 

gnh'gy  ;  strl,  op ;  BB  decrop,  swells  up,  usually  glows ; 

in  mur  gelat;  Y,  Ce,  Fe,  Si,  211.     TKkefkiniiek 

similar ;  streak  dark-bn ;  G  4-5—4-6 ;  BB  intum ;  fus 

dif !  bh  glass;  in  mur  gelat  I  211. 

•o  species  in  this  subdivision  are  properly  foliated  or  fibrous. 

f  f  Not  gelatinizing  with  acids ;  B.B.  phosphorus  reaction. 

. — All  but  Triplite  and  Zwieselite  are  hydrous  species.    Vivianite,  Alluau- 
Dufrenite,  Carphosiderite,  Zweiselite,  Triplite,  afford  RB.  a  magnetic  bead. 


lite, 


1*5 — 2  IV;  cryst,  cleav  I  radiated  fibrous,  incrust,  earthy;  G 
2-66 ;  p'ly,  vit ;  b,  gn,  dirty-gn  ;  sireak  bh-w,  b,  bn ; 
trp,  trl ;  BB  bn  or  bk  scoria,  magnetic ;  in  adds  sol ; 
te,  P,  Aq,  415. 


••    « 


Lnrrsfi   rHMBTALUC—STBRAK  OOLOBXD. 


t—*-B  II ;  micBCeou  I  Q  3—8-6  ;  bright yv  (17r«niM],  bright  gi 
[ClialcolUt),  ttreak  nmilar ;  p'ly,  ui ;  lam,  brittU ;  BB 
fui  bkh  mu; .in  nil  jw,  lol ;  U,  C4,  Cn,  P,  480. 

i — 8  FiblODB,  radiated  ;  G  8-3 — S'4 ;  weak,  lilkj  ;  dull  leek-g«. 
yw,  bub  on  expotnrs ;  (frmit  gn ;  itrl ;  BB  fn*  t  alig 
magnetic ;  in  acidt  lol ;  F«,  ?,  Bd,  Aq,  42f .  Dtlvww 
nu  i»  ywh-bn.  bnh.bk,  rdh  ;  O  1-86  ;  tt,  P,  Aq,  4«. 
9,  4 — I'S  Reniform;  0-  S'fi ;  res;  straw-fw;  itrtmk  ywh;  feci 
great; ;  BB  migaetiQ  bead ;  ft  or  ¥e,  P.  Aq,  481. 
4'G  I  Mnuive,  sometiinee  clear ;  dall  clove-bu,  rdh-jrv ;  (ItmI 
;irh,  itrI,op;  BB  glob,  bk.  magD«tic;  in  mwr  aol; 
Pa,  Aa,  P,  Aq,  407. 

i  VII  eryat,  maaaire;  G  8"97  :  graaa;;  e1oT*-bn  ;  ttrtat 

gjrh-T ;  BB  decrep,  bh-bk  glaM,  magoatie ;  tt,  fto.  f, 
F,  896. 

3 — 9*S  III ;  cryit,  maiaive ;  6  3'4 — SD ;  r«ainoni,  adamantine : 
bn,  bkb-bn;  ttrtai  y^h-gy;  ttrl,  op;  BB  fn»>  bk 
Koria  ;  in  nit  sol ;  fin,  te,  P,  408. 

I.  Sptciit  dUtinetly  fdiaetmu  orfibroui  in  torn*  tarittitt. 


0.  Bpteiti  arranged  according  to  their  ipeeijic  graBilia. 


D«lTanzen«,  4S1. 
Horatalite,  407. 
Carphoaidsrite,  431. 
Tiviantfl.  410. 
Uranite,  430. 


tff  Kot  gelatioieiDg  nith  ecida  ;  B.B.  no  phoipbor 


Onfrenite,  427. 

8-2— 8 -l- 

8-468. 

3-4— 8-B. 

8-6— 3-4. 

ZwieieliU,  39S. 

8-V7. 

lloljbdina,  I  Yw,  powder  or  critat ;  BB  on  tkarmai  slag ;  f n  nwr  aol ; 

So;  occurs  -with  Molybdenite,  144. 
ChloTopluaite,        l-ff— 8      Ma*«iT«,  or  foliated  granular;  G  2-02;  dark-gn.  bkb  ; 

BB  foi ;  Fe,  Si,  Mg,  Aq,  278. 
Sordawalita  3-6  Ktch-bk,  gyh-bk,  maaaiTe  ;  0  2-&— 2-6  ;  ttrtak  liver-bn  ; 

BB  faa  dif;  in  rnur  paHl;  «ol ;  Al,  Fa,  Si,  H,  177. 
Lepidomalane,       X  VI;  in  small  micaceoua  black  Males  or  aggregationa  of 

wales;  G8;  ad,  vit;  tIrtaJc  moantain-gn  ;  op,  alrl; 

not  flex }  BB  fna,  bk,  «p,  magnatio ;  «ilhiorbott)a.gn 

glaM;  F*,Al,K,Si,U7. 
gtJlpDOtnelana,       3  Foliatad,  rad,  tnaa;   G  8—*-*;  vit,  p'lj;  bk,  gnh-hk; 

ttndbgnh;  BB  ftu  dif  bk  glob ;  in  aeidt  aol  imparf ; 

r%  ai,  Al,  Aq.  287.  . 


NO  FOXES  WICHOTJT  OB  WITH  THE  VLUXXS. 
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Hardneau 

Limonite, 

S— 5-6 

Moeandrite, 

4 

Crocidolito, 

4 

• 

6—6*5 

Pyrochlore, 


OlftQcophaiie,        6*6 


6*6 


Massive,  botrjoid,  stalact,  incrust,  earthy;  G  8*6 — 4  ; 

silky,  dull ;  bn,  ochreous ;  streak  ywli-bn ;  BB  bkns, 

magnetic  ;  fas  dif ! ;  with  b<tr  iron  ;  Fe,  O,  Aq,  181. 
In   prisms ;   also  fibrous,  cleav  ;  G  2*9 — 8  ;  vit,  greasy  ; 

dull  rdh-bn  ;  atreak  gyh-bn ;  BB  fus !    bnh-gn  pearl ; 

with  soda  manganese  ;  Ti,  Ce,  Mn,  Si,  Aq,  842. 
Asbestiform ;  G  8*2 — 8*8 ;  silky  ;  bh,  gnh ;  fibres  separate 

easily ;  subelast ;  CB  fus !  magnetic ;  Fe,  Na,  Si,  Aq,  279. 
Ill ;  acic,  capil,  fibrous,  reniform,  mas ;  G  4— -4*4 ;  bn  : 

rdh  ;  streak  bnh-yw  ;  BB  bkns  magn ;  fus  dif  I  ;  with 

bar  iron  ;  Fe,  Aq,  129, 
6 — 6*6    I;  in  octahedral  crystals;  G  8*8—4*86;  vit,  rot;  ywh, 

bnh,  dark-bn  ;  streak  ywh,  bnh ;  strl,  op ;  BB  fus  dif! 

with  bor  rdh-yw  trp,  on  flaming  op,  with  more  borax 

w  enamel ;  Ce,  Th,  Ca,  Ta,  Ti,  846. 
Prism,  massive  ;  G  8*108  ;  vit,  ply  ;  b,  lavender-b,  bh- 

bk,  gyh  ;  streak  gyh-b ;  trl,  op ;  powder  slightly  mag- 
netic ;  BB  fus  I  gn  glass  ;  in  acids  partly  sol ;  Al,  Fe. 

Mg,  Na,  Si,  177. 
Prisms,  cleav  basal  I ;  G  2*8  ;  nearly  dull ;  light  ywh-bn  ; 

streak  isabella-y  w  ;  opaque ;  BB  lua,  w  enamel ;  in 

mur  sol  easily ;  Na,  Zr,  Si,  Aq,  808. 
Tabular  cryst,  pms,  massive ;  G  8*4 ;  light-yw,  bob,  gyh : 

streak  ywh-w  ;  Tit,  res;  trp— strl;  BB  ywh  glass  ;  in 

mur  sol ;  Zr,  Ca,  Na,  Si,  848. 
Massive,  cleav;    G  3*69;  vit,  res;    bnh-bk;    bnh-r  in 

splinters ;   streak  gyh-bn  ;  BB  fas !    intum,  slag ;   in 

mur  sol ;  Ca,  Y,  Si,  Ti,  841. 
Tufts,  fibrous  in  structure ;  G  8*6  ;  ochre-yw,  bnh ;  streak 

same ;  tough  ;  BB  rdh-bn,  fus  dif,  black  magnetio  slag ; 

in  mur  sol ;  Fe,  Si,  Aq,  804. 
7 — 7*6    Massive,  no  e/tfav ;  black,  sometimes  pavonine  tarnish: 

G  8*78-8-81;  vitreous;  streak  gyh-bk,  bh;  BB  fus 

dif  I !  black  mass ;  nn  mur  partly  soluble;  Ti,  Ca,  Fe, 

Si,  842. 

a.  Species  foliated  or  fibrous  in  some  of  their  varieties. 

SUlpnomelane,  287.  U=3  FoL  Limonite,  181.  11^=8—8*6,  Snbfib. 

Lepidomelane,  227.  8  Fol.  Crocidolite,  279.  4  Fib! 

Mosandrite,  84*2.  4Subfol,fib.     Anthosiderite,  804.  6*5        Fib! 

a.  Species  arranged  according  to  their  specific  gravities, 

Molybdine,  144. 
Chloro|>hiBite,  278. 
Sordawalite,  177. 
Catapleilte,  808. 
Mosandrite,  842. 
Lepidomelane,  227. 
Stilpnomelane,  287. 
Glauoophane,  177. 


Catapleiite, 


Wohlerite, 


Keilhauite. 


0*5 


Anthosiderite,       6*5 


Schorlomite, 


8p.  grarity. 

8p.  gr&rit: 

? 

Crocidolite,  279. 

8*2—8-8. 

2*02 

Wohlerite,  848. 

8*4. 

2*6— 2*6. 

Anthosiderite,  804. 

81. 

2*8. 

Limonite,  181. 

8-6—4. 

2-9—8. 

Keilhauit«,  841. 

8*69. 

8 

Schorlomite,  842. 

8^—8*81 

8—8-4. 

• 

Pyrochlore,  846. 

8*8—6*4. 

8*108. 

Gothite,  129. 

4-4*4. 
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LT7BTBB  UNMETAUJO— 6TREAK  OOLOBED. 


^.   B.B.  NO  FUMES,  (except  SOMETIMES  OF  LEAD)  ;   GLOBULE  MALLEABLE. 


Chiyiooolla, 


GasBiterite, 
Dioptase, 


•  Infusible. 

HardnaM. 
2 — 8        Bfaasive,  and  in  seama;  6  2 — 2*8;  bh-gn;  trl,  op;  BB 

with  bor  gn  globale,  and  a  grain  of  copper ;  in  tnur 

decomposed,  silica  deposited ;  Cu,  Si,  Aq,  often  with 

some  0,  809. 
6 — 1        n  ;  oryst,  massive  ;  adamantine ;    subvit,  snbres  ;  bn, 

bk;  streak  gyh,  bnh  ;  BB  with  soda  tin,  118. 
6  VI ;  Emerald  gn  cryst ;  G  8*2— 8  4 ;  vit ;  trp,  strl ;  BB 

bk ;  with  bor  gn  globule,  and  finally  copper ;  in  mur 

gelat ;  On,  Si,  Aq,  809. 


**  B.B.  fusible ;  a  globule  of  Lead,  Copper,  or  Silver,  with  the  fluxes,  if  not 
without     No  fumes  of  Arsenic,  Sulphur,  Selenium,  or  Antimony. 

f  Gravity  below  4*6 ;  ores  of  Copper. 

Obi, — ^Anrichalcite,  Chalcolite,  Thrombolite,  Malachite,  Azurite,  Libethenite,  and 
Phosphoohalcite,  are  hydrous  species;  Aurichalcite,  Malachite,  and  Axurite,  are 
earbofuUes, 


Aurichalcite, 


Ghaloolite, 


Volborthite, 


Thrombolite, 


Malachite, 


Aznrite, 


Libethenite, 


2  Acicnlar,  drasy ;  granular,  lamellar ;  p*ly  ;  verdigria-gn ; 

trl ;  BB  darker,  slag  ;  with  soda  and  bor  copper  and 

zinc  ;  in  mwr  sol,  efferv ;  2n,  Cu,  C,  Aq,  460.    Bura- 

tite  is  similar. 
2 — 2*6     II ;    micaceous;    G    8*6 — 8*6;    eraerald-gn;    apple>gn; 

streak  gnh ;  BB  fus  bk,  flame  bh-gn ;  in  nit  ywh-gn 

sol;  U,  Cu,  P,  fl,  48a 
8— 8 '6     VI;  mas;  earthy;  G  8*4 — 3*9;  p'ly,  vit;  gn,  gy;  streak 

ywh,  bnh-yw,  bn,  gy ;  strl ;  BB  fus  I  no  intum,  slag ; 

with  bor  chrome-gn  glass;  Ou,  Ca,  and  Vanadic  Acid, 

862. 
8 — i        Amorphous;  G  8*88 — 8*4;  vit;  emerald,  dark-gn;  op; 

BB  flame  b,  g^ ;  on  charcoal  fus !  copper ;  Cu,  1^,  Aq, 

412. 
8*5 — i     IV ;  mas,  earthy,  tuberose,  incrust,  compaet  fib;  G  8*7 

—4*1 ;  silky,  adamantine,  dull ;  ga ;  streak  paler ;  trl, 

op ;  BB  on   charcoal  fus  I    copper,  flame  gn ;    acids 

efferv ;  Ou,  0,  Aq,  458. 
8*6— 4*5  rV;  mas,  earthy;  G  8*5—3*9;  vit;  adamantine;  bright 

deep-b ;  streak  paler ;  trp,  strl ;  brittle ;  BB  on  char- 
coal fus,  copper,  flame  gn ;  in  acids  efferv ;  Cu,  0,  Aq, 

459. 
4  III ;  G  8*5 — 8*8  ;  resinous ;  olive-gn,  dtak ;  streak  saitae  ; 

strl ;  BB  fus  bnh  globule  !  on  charcoal  copper ;  Cu,  1^, 

Aq,  420. 


NO  FDKIB,  WITHOm'  OR  WITH  THE  FLUZBS. 
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PhovphocliAlcite,  4*6 — 6     lY;  mae;  O  8*8 — 1*4;  ad,  vit;  emerald,  dark-gn,  yer- 

digris ;  ttreak  paler ;  trl,  strl ;  BB  fas  I  on   charcoal 
copper ;  in  nit  sol ;  On,  ^,  Aq,  425. 

a.  Species  foliated  or  fibrous  in  some  of  their  varieties. 

Atnichalcite,  46a    H=2  Lam,  fib.  Malachite,  468.        3*6 — i  Fib. 

CaialooUte,  4S0.        H=2^2*6  Foil 


0.  Species  arranged  according  to  their  specific  gravities. 


Anrichalcite,  460. 
Bnratite, 
Thrombolite.  412. 
Volborthite,  862. 
Chalcolite,  430. 


Sp.  gravity. 
8*2—3*4. 
«-8— 8*4. 
8*8—8*4. 
8*4—8*9. 
3-6— 3*6. 


Sp.  grarity. 
Aznrite,  469.  8 '6 — 8*9. 

Libethenite,  420.  3*6 — 8*9. 

Malachite,  468.  8*7 — i*l. 

Phosphochalcite,  426.    8*8 — 4*4. 


\\  Gravity  above  4*5  ;  ores  of  Lead,  Copper,  or  Silver ;  colors  various. 


ICnimu, 


Hanbie  Oehre,  2—8 

Melaeonite,  2 — 6 

Untrite,  2*6—3 

Vwqnelinite, 


Oroeoiiite, 


Massive,  earthy ;  O  4*6;  bright  red;  BBfiis;  on  char- 
coal \e»A\  Pb,  O,  126. 
Mas,  scaly  cryst ;  G  8 ;  yw,  ywh ;  BB  fusi  Pb,  O,  109. 
I;   mas;   earthy;   G  6*1 — 6*4;   bk;  streak  bk ;  BB  on 

charcoal  no  fumes;  glob  copper;  Cu,  O,  109. 
lY ;  cleav  /  G  i*2 — 6*6 ;  vit,  ad ;  azure-b ;  strecik  paler ; 
trl ;  BB  fus;  l^b,  Cu,  S,  Aq,  390. 
2*6 — 8     lY;  reniform,  botryoidal,  gran;  G  6*6 — 6*8;  adaman- 
tine, res ;  dark-gn ;  bkh-gn ;  streak  siskin  gn,  bnh ;  trl, 
op ;  BB  fus,  on  charcoal  gray,  submet ;  some  points  of 
lead ;  in  nit  partly  sol ;  l^b,  Cu,  Cr,  860. 
2*6 — 8     IV;    cryst;    massive;    G  6*9—6*1;    adamantine,   vit; 
bright  hyacinth-red;  streak  orange;   trl;  BB  fus,  on 
charcoal  with   soda  lead ;   in  mur  sol,  gn ;   Pb,  Cr, 
869. 
2*6 — 8     ni;  G  6*4;  resinous;  verdigris-gn,  bh-gn;  streak  gnh- 

w ;  trl ;  BB  on  charcoal  lead ;  Pb,  Cu,  5,  0,  872. 
8 — 86     III ;  mas ;  G  6*76 ;   res,  ad ;   bright  red ;  lemon-y w  on 
exposure ;  streak  brick-r ;  strl,  op ;  BB  fus  I  on  char- 
coal lead ;  l^b,  Cr,  861. 
Cryst,  massive;  6*8 — ^7*2;  color  ywh,  rdh-bn,  dull  red, 
(Dechenite  and  Vanadinite);  bn,  bk,  wh,  (Descloi- 
zite) ;  deep  red,  (Arseoxene) ;  BB  fus  easily  ;  with  soda 
lead,  361—364. 
I ;  octahedral,  massive ;  earthy ;  G  6*86 — 6*rt  ;  adaman- 
tine, earthy  ;  red,  often  bnh ;  streak  bnh-r ;  strp-op  ; 
BB  on  charcoal  copper ;  Cu,  O,  101.     Chalcotrichite  is 
similar  but  capillary  and  trimetric,  122. 

*•  ^0  ipecies  in  this  subdivision  fibrous  or  foliated. 


Cdsdonito, 
^Wanochroite, 

ViMdateofLead,  3*6—4 


^  Copper,  8*6 — i 
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LUSTRE  tJNMETALLIO — STREAK  COLORED. 


/9.  Species  arranged  according  to  their  ipeciJU  gravities. 


Miniam,  126. 
MeUconite,  109. 
Linarite,  890. 
Vaaquelinite,  860. 
Melanoohroit«/  861. 


Sp.  gravitj. 
4-6. 

61— 6*4. 
5-2— 6-6. 
6*5— 6-8. 
6-76. 


Red  Copper,  101,  126.    5-86—6*16. 
Vanadate  Lead,  861,  864.  5-8— 7*2. 
Grocoisite,  869.  6*9 — 6*1. 

Caledonite,  872.  •  6'4. 

Plumbic  Ochre,  109.       8. 


C,    B.B.    WHOLLY    AND    EASILY    VAPORIZABLE    IN    F0ME8,    LEAVING    NO 

METALUO   GLOBULE,   (UNLESH   ANTIMONY    OR   BISMUTH). 

HardnMS. 

Earthy  particles,  rdh-bn  ;  BB  violet ;  Hg,  I,  96. 
1*6— 2*6  III;  cryataU,  masaiye;  G  2 — 2*1;  yw;  trp,  trl;    BB 

stilph  fumes,  22. 
1*6— 2'6  Massive;  G  2*1—2*6  ;  orange  or  bnh;  on  chm  snlph  and 

selen  fumes,  24. 
Inorust ;  G  4*3—4*8 ;  gyh,  bnh  ;  red  in  splinters ;  powder 

red ;  selen  fumes,  28. 
Red  powder  consisting  of  antimonous  acid  and  quick- 

silver,  142. 
1*6—2     III ;  cleav  1,  submicaceous,  lamine  flexible,  inelastic  ;  G 

8*4—8*6 ;  p*ly ;  lemon-yw ;  etreak  ywh ;  strp,  strl ;  BB 

fus,  burns  b  flame,  fumes  alliaceous ;  As,  S,  82.    Dimor- 

phine  no  clean,  82. 
1*6—2     rV;  cleav;  massive;  G  3'4— 8*6;  res;  bright-rd;  «<rsalr 

ywh — rdh ;  trp— itrl ;  seotile ;  BB  fus !  bums  b  flame,  • 

fumes  alliaceous ;  As,  S,  81. 
1 — 1*4     IV;  capillary   cryst  in   tufts;  4*4 — 4*6;    adamantine; 

cherry-rd ;  etreak  bnh-r ;  trl,  strl ;   sectile ;  BB  on 

charcoal  fus,  vol,  sulph  fumes ;  Sb,  0,  S,  141. 
2 — 2*6     VI;  mas;  earthy;  G  8*6—9;  adamantine,  in  crystals, 

submet;  also  dull  earthy;  cochineal-r,  bnh-r;  atreak 

scarlet ;  strp,  op ;  BB  volat,  sulph ;  in  a  matrass  with 

soda,  quicksilver ;  Hg,  S,  49. 
»     Acio,  incrust ;  vit ;  earthy ;  w,  gnh,  ywh  ;  streak  gnh- 

gy ;  strl— op ;  BB  decrep,  fus !  on  charcoal  met,  fiimes ; 

Bi,  0,  Aq,  462. 
Mas ;  G  6*28  ;  greasy;  ywh  ;  streak  ywh,  shining ;  trp ; 

BB  on  charcoal  fumes  inod;  Sb,  0,  H,  141. 


Coccinite, 
Sulphur, 

Selensulphur, 

Selenium, 

Ammiolite, 

Orpiment, 
Dimorphine, 

Realgar, 

Kermesite, 

Cinnabar, 


Bismutite, 


Oerrantite, 


6*6 


m,  Qpecies  foliated  or  fibrous  in  some  of  their  varieties, 
Orpiment,  82.  Fol  1 

•    /7.  Species  arranged  according  to  their  specific  gravities. 

^       .    .,  8p.  gravity.  Sp.  gravity. 

Ooccinite,  96.  f  Selenium,  28.  4*8 — 4*8. 

Ammiolite,  142.  f  Kermesite,  141.  4*4— 4*6. 

Sulphur.  22.  2—2*1.  Cervantite.  141.  6*28. 

Selensulphur.  24.  2*1—2*6.  Bismutite,  462.  6*8—7*7. 

Orpiment.  82.  3*4—8*6.  Cinnabar,  49.  8—9-1. 

Realgar,  81.  8*4—8*6. 
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d.   B.B.   FUHBB    OF    AB8ENI0,    SULPHUB,    AimMONT,    OB  GHLOBENE ;   A 

QLOBULB  WHIOH  18  NOT  MALLEABLE. 


Aniuibergite, 

Pitticite, 
DUdochite, 


Axteniosiderite,      1 — 2 


*  B.B.  fumes  arsenical.    Species  all  contain  water. 

HardDMi. 


Erythrine, 


Symplente, 


PhATinacosiderite,  2*6 
Beiidaiitit«, 


Kottigite, 


2  IV  ;  oapil ;  mas ;  fine  apple-gn ;  ttreak  gnh-w ;   BB  on 

charcoal  arsenic ;  ^i,  Xb,  Aq,  418. 
2—8      Renlform,  mas ;  O  2*0 — 2*6  ;  vit,  greasy ;  ywh,  rdh-bn, 

r,  w ;  streak  yw ;  trl,  op ;  BB  on  charcoal  arsenic ;  9e, 

Is,  S,  Aq,  482,  488. 
Fib;  diverg;  6  8'6 — 8*9;  yw,  golden  ;  «^rtfaA; ochreous ; 

fibres  separable! ;  BBfns  bk;  with  $oda  arsen ;  in  hot 

fitY  0£  mur,  sol ;  9e,  Ca,  2lS,  Aq,  422. 
1  '5^2*6  IV ;  cleav !  t  lamine  flexible ;  earthy ;  6  2*948  ;   p'ly, 

earthy ;  peach-r,  crimson ;  gyh ;  ttrecJc  paler  lavender- 
blue  ;  trp,  strl ;  BB  on  charcoal  arsenic ;  in  acidM  sol ; 

Co,  Xs,  Aq,  416. 
IV  ;  deav  I ;  6  2*967 ;  p*ly,  vit;  indigo,  gn  ;  streak  bh- 

w ;  strp— trl ;    BB  on  charcoal  arsen  ;    bk,  without 

melting,  magnetic ;  9e  or  ^e,  %a,  Aq,  418. 
I ;  cubes,  etc  ;  G  2*9 — 8  ;  adamantine ;  olive-gn,  y wh, 

bnh,  rdh,  gn  ;  streak  gn,  bn,  yw  ;  strl ;  BB  on  charcoal 

arsen,  magnetic  ;  f^e.  As,  Aq,  422. 
2*6 — 8    IV;  cleau!;  crusts;  G  3*1 ;  silky;  light  rd;  streak  rdh- 

w;   trl,  sLtrl ;  BB  on  charcoal  fus,  arsen;   in  acids 

soli ;  2n,  Co,  Ss,  Aq,  418. 


2*5 


c  Species  foliated  orjibrous  in  some  of  their  varietim. 


ArMniotiderite,  422. 


Fib. 


Erythrine,  418. 


FoL 


•• 


Fumes  of  Chlorine,  Sulphur  or  Antimony. 


Greanockite. 

Hauerite, 
Pyrosmalite, 


Yoltiita, 


Bomaiiia, 


8 — 8*6    VI;    hezag  cryst;  G  4*6 — 6;  adamantine;    honey-yw, 
orange;  streak  yw  rdh;  strp,  trl;   BB  on  charcoal 
ywh  ring;  in  mur  sol;  Cd,  S,  61. 
4  I;  G  8*468;  met-adamantine ;    rdh-bh,  bnk-bk;   streak 

bnh-r ;  BB  on  charcoal  sulphur ;  Mn,  S,  66. 
*6    VI;  hezag;  e/^av basal;  mas;  G  8—8*1 ;  p*ly,  vit;  pale 
liver-bn,  gy,  g^h;  gnh-yw  within;  BB  on  charcoal 
fhmes  of  chlorine,  fus  slag,  magnetic ;  in  nit  perfectly 
sol ;  9e,  Mn,  CI,  5i,  Aq,  810. 
Implanted  glob;  G  8*66 ;  vit,  p*ly ;  rdh,  y^,  bnh ;  op, 
strl ;  BB  on  charcoal  zinc  fumes ;  in  mvr  sulph  hyd ; 
Zn,  S,  O,  127. 
II ;  octahed ;  hyacinth  or  honey-y  w ;  BB  fus  bkh  slag ; 
in  acids  insol ;  Ca,  Sb,  0,  410. 


4*6 


6—6 


None  of  the  spaoiei  of  this  subdirisioi^  are  fblUted  or  fibrous. 
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0,  Species  arranyed  according  to  their  epeeific  gravitiee. 


Romeine,  410. 
Pvrosmalite,  810. 
dauerite,  66. 


Bp.  gratlty. 

f 

8—81. 
8-468. 


Volteite,  127. 
Greenockite,  61. 


Bp>  frtTlij. 
8-66. 


e.    B.B.    FUMES  OF    SULPHUR,  ARSENIC,   ANTIMONT,  CHLORINB,  BKOMIKS 
OR  IODINE ;   A  MALLEABLE  GLOBULE  OF  SILVER  OR  COFFER. 


TjTolite, 

Covelline, 

LetUomite, 
Chalcopbyllitd, 


Xanthocone, 

Fireblende, 
Liroconite, 


Mlargyrite, 


Pronstite, 


Pyrargyrite, 


Aphanesite, 


Olivenite, 


*  Araenical,  Sulphur,  or  Antimony  fumes. 

Hardneas. 

1*6 — 2  III;  reniform,  mas;  drusy;  p'ly,  vit;  G  8—8*1;  pale 
apple-gn,  bh ;  etreak  paler ;  trl,  etrl ;  lamine  flexible  ; 
BB  on  iharcoal  fus,  arsen  ;  Cu,  Xb,  Aq,  426. 

1*5 — 2    VI;  incrust;   mas;    G  8*7—8  9;    res,  faint;   indigo-b; 
ttreak  lead  gray,  shining ;  BB  on  charcoal  fns,  sulphur, 
copper ;  Cu,  8,  66. 
Drusy,  velvety  crusts ;  clear  smalt  blue ;  p'ly ;  BB  on 
charcoal  copper;  Cu,  2^1,  S,  Aq,  892. 

2  VI ;  cleav  basal  1 1,  foliated ! ;  G  2*4—2*7 ;  p'ly,  vit;  em- 

erald, grass  gn ;  streak  paler ;  BB  decrep,  on  ckarcoai 
arsen,  fus;  with  soda  copper;  in  acids  sol;  Cu,  2% 
Aq,  428. 

2  VI ;  reniform,  massive,  cryst  structure  within ;  G  6— -6*9; 

duU-rd,  dove-bn  ;  streak  yw ;  sbtrl,  edges  orange  ;  BB 
on  charcoal  sulph,  arsen,  silver;  Ag,  S,  As,  87. 

2  IV;  G  4*2- 4*8  ;  p'ly  adamantine ;  hyacinth-r ;  trl ;  see- 

tile  and  somewhat  flexible;  Ag,  S,  Sb,  88. 
2 — 2*5    III;  rarely  gran;  G  2*8 — 3;  vit,  res;  sky-b,  verdigris; 

streak  same  ;  BB  on  charcoal  arsen,  bk  scoria  ;  with 

bor  gn,  partially  reduced ;  in  nit  sol ;  Cu,  Si,  Jts,  Aq, 

429. 
2 — 2*6    IV ;  cleav  imperf ;  G  6*2—6*4 ;  submet-adamantine  ;  iron- 

bk ;  streak  dark  cherry-red ;  thin  splinters  red ;  sectilo ; 

BB  on  charcoal  antim,  sulph.  silver  ;  Ag,  S,  Sb,  74. 
2 — 26      VI ;  crystals  and  massive ;  6*4 — 6*6 ;  adamantine  ;  co«li- 

ineal-r ;  streak  bright  red ;  strp,  trl ;  BB  on  charcoal 

sulphur,  arsen,  silver ;  Ag,  As,  S,  78. 
2—2*6    VI;    crystals  and  massive;  G  6*7— 6*9;  met-adaDDUi- 

tine ;  bk,  rdh  ;  streak  cochineal-r ;  trl,  op ;   sectile ; 

BB  on  charcoal  sulphur,  antim,  silver ;  Ag,  S,  Sb,  77. 
2*6—8    IV;  massive,  rad  hemispher;  G  4*19—4*86  ;  p'ly;  dark 

verdigris ;    streak  same ;   strl ;    BB  on  charcoal  dam, 

deflag,  arsen ;  Cu,  As,  Aq,  428. 

3  III;  glob,  reniform,  fibrous;  massive;  G  8*9—4*4;   mdp 

vit,  p'ly ;  olive-gn,  leek-gn  ;  wood-bn ;  streak  gn,  bn; 
strp,  op ;  BB  on  charcoal  fus,  deflag  1,  arsen ;  in  iisf  tol ; 
Cu,  Is,  Aq,  42a 
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CAnniniU, 

Bro«hantite, 

Enehroite, 

Erinite, 

Conicholcite, 


S*6  In  clusters  of  fine  needles ;  carmine  to  tile-red ;  BB  on 
ekareoal  arsenic;  vith  soda  lead ;  ^b,  2s,  tet  410. 

8*ft— 4  III;  G  8-8—8*9;  vit;  emerald,  bkh-gn;  streak  paler; 
trp ;  BB  on  charcoal  fus,  copper ;  Cn,  S,  Aq,  391. 

8*6—4  III;  G  8*389;  vit;  bright  emerald,  leek-gn;  streak 
paler ;  trp,  trl ;  BB  on  ekareoal  fiis,  deflag,  copper, 
arsen ;  Ou,  is,  Aq,  421. 

4*5—5  Mammillary,  massive  ;  G  4*048;  dnll,  res;  fine  emerald- 
green,  streak  paler;  strl,  op;  BB  arsen,  copper;  Cn, 
Xn,  Aq,  425. 

4*5  Massive,  reniform  ;  G  4*128  ;  pistachio-gn ;  streak  same, 

Cu,  Ca,  Is,  1^,  £[,  421. 

«.  Species  foliated  or  fibrous  in  some  of  their  varieties. 


Chalcophyllite,  428. 
Lettaomite.  892. 


H=2    Foil 

Drusy  fib. 


Aphanesite,  428.      Hss2*5— t    Fib. 
OUvenite,  42a  8  fiU 


0,  Species  arranged  according  to  their  specific  gravities. 


Ltttoomite,  892. 
Chalcophyllite,  428. 
Liroconite,  429. 
Tyrolite,  426. 
Bnehroite,  421. 
Brochantite,  891. 
CoTttlline,  65. 
OliTenite,  420. 
Omninite,  4ia 


•* 


ep.  grsTitj. 

2-4— 2-7. 

2*8—8. 

8-81. 

8*889. 

8-7-8*9. 

8*8— 3-9. 

8-9—4*4. 


Erinite,  425. 
Conichalcite,  421. 
Aphanesite,  428. 
Fireblende,  88. 
Xanthocone,  87. 
Miargyrite,  75. 
Proustite,  7a 
Pyrargyrite,  77. 


8p.  grsTltj. 
4-II48. 
4*128. 
4*19—4*86. 
4*2—48. 
5—6*2. 
6*284. 
6-4—5*6. 
6*7—5*8. 


Fumes  of  Chlorine,  Bromine,  Iodine,  or  Muriatic  Acid. 

lodyrite,  VI;  thin  plates,  1am;  G  5*504;  resinons;  pale  citron- 

y Wf  ywh-gn  ;  trl ;  streaA  snbmet ;  plates  flexible ;  BB 
fas! !,  on  charcoal  fumes  of  iodine,  violet  flame,  silver; 
Ag.  I,  96. 

1 — 1*5  I;  like  wax;  G  5—6*6;  pearl-gy,  gnh;  bn  on  exposure; 
«/reaA;  shining;  sectile;  BB  fumes  of  muriatic  acid; 
on  charcoal  silver ;  Ag,  CI,  92. 

1 — 2  I ;  concretions;  G  6*8 — 6  ;  splendent ;  often  gn  without, 
yw  within  ;  BB  fus  ;  fumes  of  bromine  ;  silver  glob  ; 
Ag,  Br,  93. 

f  I ;  in  cubes ;  sliy-blue;  BB  emerald-gn  easily!  b  on  cool- 

ing ;  flame  gn,  fus  I,  on  charcoal  fumes ;  Pb,  Cu,  CI,  0, 
see  Appendix. 

2  I;  oct;   mas;  G  6*8- 6*8;  yw,  gn  ;  adamantine;  frac- 

ture hackly  ;  BB  fus !  fumes  of  bromine  and  chlorine ; 
silver  glob ;  Ag.  Br,  CI,  98. 
VI ;  vit ;   fine  blue ;  trl ;  BB  on  charcoal  fumes ;  glob 
copper;  Cu,  S,  CI,  875. 


^«»Tgyritc, 


Bitwnyrite, 


J^weylite, 


Brtolits, 


Goantllite, 


800  LDBTKE  KBTUJilO — aTBB&K  VSOtKIAUJO, 

HardDM. 
AtmoamiU,  8—84    UI;  mu;  OS-7— fS;  adamonUna,  Tit;  oUTe-gB,bi^t 

gD ;  tlrtal  palw ;  trl,  atrl ;  BB  gn  or  b  flam«,  famM 
of  muriatic  acid  ;  on  ehamai  capp«r ;  Co,  01,  O,  Aq, 

isa. 

•.  None  of  th«  ipeoiM  in  thia  labdiviiion  are'properl;  foliated  or  fibnnia. 


n.  LUSTRE  MKTALLIO  OR  SUBMETALUa 
A.  STREAK  UNHBTALUa 
a.  B.B.  MO  muEs. 
*  B.B.  Infusible,  or  neuly  8a    Colon  steel-gray  to  black. 
f  With  mtiriati«  add,  tamta  of  cbloriDe ;  eontain  iiuuiganeaa. 
Ob: — Wad,  pBilomelaDe  and  Hanganita,  are  the  only  hydrotu  ipedM  iDolndai. 
Hirdoiu. 
Wad,  0-e— B'SHaa;  «arihy;  inarott;  OS— 8-7;  snbmet,  dull;  1>fc,blt 

orbnh:  BB  infni  or  aabfos;  Mo,  O,  H;  —— "™ 
Un,  Cu,  0,  H,  or  Ha,  Oo,  Ni,  0,  E,  ISt. 
Pyrolnaite,  2— 2-B    III;  alao  divergent  columnar;  maa;  Q  4'S— S;  mbnMt^ 

Polianile,  bk,  gyb;  itreak  bk;  brittle;  BB  infui;  Ho,  0,   IS^  . 

181. 
HaDganite,  4  111;  priimatie,  eolnnmar,  radiated ;  gran;  O  4-a— 4>t 

eubmet;  Bt«el-gf,  bk;  ilriak  rdh'bo,  neariy  bk  ;  B^H 
infoe;  Mn.  O,  E,  130. 
Hauamannite,         6— (>'6    II;  G  4'72£;  aubmet;    boh-bk;  ilreat  bn;    BB  into      > 

Un,  O,  118. 
ndlomelaue,  t — 6        Maa,  bot ;  0  4— 1'4 ;  snbmet ;  iron-bk,  gy ;  *lnat  boli^ 

bk,  ahiniDg;  BB  infiu;  Mo,  0,  B.  1S6. 
Brannite,  t — S'S    U;  maaaive  and  in  cryatala ;  G  4-7 — 4-9;  anbmet;  bata^ 

bk;  itriak  dark  bnb-bk;  brittle;  BB  infoa;  Hn,  <  - 
117.  BeUroelin  (p.  1S7)  aod  Crtdntriu  (p.  IW)  ■T'- 
other nianganeae  orea,  vith  block  atreah.    TT — I  -ff     1 

f  f  No  fdmea  of  chlorine  vith  mnriatic  acid 

I^tohblende,  B«  1 ;  maiiive ;  in  graini ;  tnbmet  or  dull ;  G  B-4 — 8 ;  v«l> 

Coraeite,  Tel-bk,  bnh ;  aCraoibk;  BB  flame  luaalljr  ga;  witk 

Apt f nt  y V  glaat,  gub  io  inner  flame;  in  itit  inpowdir 

alowly  aolnble ;  U,  0,  lOT.     Coraeite  oontaina  watat, 

107. 
LiBMuite,  4 — 6-6    Kaiaiye ,  atalaet,  botryoid ;  G  8'< — i;  aDbmet;  bfc,  ba. 

Hr*^  bn ;  BB  bkni,  nMgnetic ;  Fe,  O,  Aq,  181. 
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Ghromie  Iron,      6*6 


Fnnklinite, 


6—6 


Yttrotaatalite,     6*6 


Colombitep 
Mengitty 


TanUlite, 
F«rgo8onite» 


Specular  Iron, 
Ilmenite, 
Martite, 
iMrine, 


Snzenite, 
Polymignyte, 
JSsebyniio, 


Into, 


I;  oet,  masriTo;  G  4*S— 4*6;  iron  bk,  gyh-bk;  Hreak 
bn ;  brittle ;  sometimes  magnetic ;  BB  inftis ;  with  bar 
toM  dif,  beantifiil  gn  glob ;  Fe,  Cr,  0, 106. 

O  6-896;  submet;  iron-bk;  ttrtak  gy;  Y,  Ca,  Fe,  Ta, 

W,  869. 
Ill;  mas,  nndeav;  G  6*4— 8*0;  bk;   submet;  often  a 

stoel  tarnish ;  ttretJe  bk,  to  bnh-red;  brittle ;  BB  infus, 

with  bar  fns  slow,  bkh-gn  glass;  Fe,  Mn,  Cb,  868. 

Mengite  contains  Zr,  Fe,  Ti,  866. 

Ill;  cryst,  mas;  G  7*1—8;  bk;  Hreak  rdh-bn;  brittle; 

BB  like  Columbito;  Fe,  Mn,  Ta,  861. 

6*6--6  11;  hemihed;  eleav  traces;  G  6*8—6 ;  submet,  vit ;  bnh- 
bk,  bnh ;  stre€ik  bnh ;  strl,  op ;  BB  infus ;  with  bar  fus 
dif;  Y,  C,  Ta,  860. 

6*6- 6*6  VI;  cryst,  massive ;  and  Specular  Iron  is  sometimes  mi- 
caceous, Ac  ;  Martito  and  Iserine,  I,  oot ;  G  4*6 — 6*8 ; 
steel-gy,  often  splendent;  BB  infas;  bar  gn  or  yw 
glass;  in  hot  mur  sol;  ttretJe  of  Spec  Iron  red;  of 
Ilmenite  black  or  nearly  so,  or  submet ;  118, 116:  Mar- 
tite  is  the  same  as  Specular  Iron,  except  it  is  aeUt- 
hedral,  102.    Iserine  is  similar  to  Martite,  102. 

6*6 — 6*6  I ;  oct,  massive,  gran;  G  6—6*1 ;  bk;  itreak  dk  rdh-bn  ; 
slightly  magn ;  BB  infus ;  on  charcoal  oxyd  zinc  at 
high  heat;  with  bar  manganese  reaction ;  Fe,  Mn,  Zn, 
0,106. 
Ill ;  massive  without  cleav  ;  G  4*6—4*9 ;  submet,  vit ; 
bnh-bk,  rdh-bn  I  streak  rdh-bn;  BB  infus;  with  bar 
fus ;  Y,  U,  Ce,  Ti,  868,  866.  Folycrase  simihir ;  G  6*1 ; 
in  aid  sol,  867.  jStehynite  BB  intum  on  thin  edges, 
but  infus,  367. 
Octahedral ;  G  6*606 ;  contains  Iridium  and  Osmium, 
with  Iron  and  Chromium,  108. 


6*6 


«.  SpeeieM  arranged  aeearding  to  their  epeeifie  gravitiee. 


Polymignyte,  866. 
Polianite,  181. 
i£scfaynite,  867. 
Franklinite,  106« 
Polycrase,  867. 
Yttrotantalito,  869. 
Ck)lumbite,  863. 
Mengito,  866. 
Fergusonite,  860. 
Tantalito,  861. 
Pitchblende,  107. 
Into,  108. 


8p.  gravity, 

Wad,  186. 

8—8*7 

limonito,  131. 

8*6—4. 

Frilomelane,  186. 

4—4-4. 

Manganito,  180. 

4*2—4*4. 

Chromic  Iron,  106. 

4*8—4*6. 

Hausmannito,  118. 

4—722. 

Ilmenite,  116. 

4-6—6. 

Pyrolusito,  122. 

4-8—6. 

Specular  Iron,  118. 
Martito,  102. 

4-6— 6-8. 

8-8— 6*8. 

Euxenito.  86a 

4*6— 4-9. 

barine,  102. 

4*8—6*1. 

8p.  graritj. 

4-77—4-86. 

4-8—4-9. 

4-9— 6-14. 

6—6-1. 

61. 

6-396. 

6-4—6-4. 

6*4& 

6-8-6. 

7—8. 

6*4—8. 

6-607. 
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•• 


Fusible.    Colors  steel-gray  to  black. 


Ob$, — ^Tenorite  and  Melaoonite  afford  a  globule  of  copper ;  Magnetite  fneee  with 
difficulty ;  Crednerite  contains  manganese.    No  ^>eeiet  nbrous. 


Tcnorite, 
Melaconite. 
Crednerite, 
Wolfram, 

Samarskite, 

Lievrite, 

Magnetite. 


Hardntii. 

VI;  scales;  dark  steel-gy;  ttreak hk;  BB  on  ckareoml 

no  fumes,  copper  globule ;  Cu,  0,  117. 
S — 6        I;   mas;   G  6*1—6  4;  earthy;  bk;    ttreak  bk;  BB  on 

charcoal  no  fumes,  copper  glob ;  Cu,  0,  109. 
4*6  IV ;  deav ;  G  4*9—6 ;  met ;  iron-bk,  gy ;  Hreak  bk.  bnh; 

BB  fus  dif  I  Mn,  Cu,  O,  126. 
6—^*6     III ;  cryst ;  mas ;  uncleav ;  G  7*1 — ^7*6 ;  submet ;  gyh-bk, 

bnh-bk ;   ttreak  dark  rdh-bn ;   BB  fus  dif,  magnetic 

globule;  with  bor  gn  bead;  Fe,  Mn,  W,  861.' 
6*6  ni ;  in  grains ;  G  4—6*7 ;  bk ;  ttretJe  dark  rdh-bn ;  BB 

bums  like  Gadolinite,  fus  dif!  to  a  steel-^^  mass ;  with 

bor  fus  I  Fe,  U,  Y,  Cb,  866. 
6*6--6    in ;  rbc  priem ;  massive ;  G  8*8-— 4*2 ;  submet ;  bk,  bnh  ; 

brittle ;  BB  fus  bk  glob ;   in  mur  sol,  gelat ;  Fa,  Ca, 

Si,  262. 
6*6—6*6  I ;  octahedrons,  Ac. ;  msBsive,  gran  ;   G  4*9 — 6*2 ;  bk ; 

ttreak  hk;  magnetic;  BB  fus  dif  I   loses  magnetism; 

in  hot  mur  sol;  Fe,  0,  106. 


ft.    B.B.   OIVINO  OinF  FUMER. 


*  B.B.  fumes  of  Arsenic,  and  sometimes  also  of  Sulphur;  globule  brittle. 

Color  whitish,  with  sometimes  a  reddish  or  yellowish  tinge,  excepting 

Tennantite,  which  is  black.    No  species  fibrous. 

Obt. — Tennantite,  Leueopyrite,  and  Mitpickel  alone  afford  B.B.  a  magnetic  glob- 
ule ;  of  the  other  species,  Kaneite  gives  a  manganese  reaction,  and  the  rest  a  reaction 
of  Cobalt  or  Nickel. 


Tennantite, 

Leucopyrite, 
Copper  Nickel, 

Eaneite, 

Gersdorffite, 


3-5—4    I;  G  4*8^4*6;  bkh  lead-gy,  iron-bk ;  ttreaJc  dark  rdh- 

gy ;  BB  bums  b  flame,  arsen,  bk  scoria  magnetic ;  Co, 

Fe,  S,  As,  84. 
6 — 6*6    III ;  cryst,  mas ;  G  7*0 — 7*4 ;  tin-w,  gyb  ;  ttreak  gyh-bk ; 

BB  on  charcoal  fumes  of  arsenic,  mag  glob ;  Fe,  As»  61. 
5—6*6     VI ;  massive ;  G  7'8— 7*7  ;  copper-r,  gyh  or  bkh  tarnish; 

ttreak  pale  bnh-bk ;  brittle ;  BB  on  charcoal  arsen ; 

fus  w  glob  ;  in  nit  gn  coating;  Ni,  As,  62. 
above  6 1  Massive,  botryoidal ;  fol  or  gran  ;  gyh-w,  bkh  tarnish ; 

BB  b  flame,  on  charcoal  arsen ;  nU-mur  sol  wholly; 

Mn,  As,  68. 
6*6  I;  deav  cubic;   massive;   G  5*6—6*9;  silver-w,  gyh; 

tarnish  gy,  gyh-bk ;  ttreak  gyh-bk ;  BB  on   ekareo^ 

arsen ;  Ni,  As,  S,  Fe,  68. 
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Smaltine, 
Ghloanthite, 

OobAltine, 


Mispickel, 
QUacodot, 

SkntteradiU, 


HardneM. 
6-6 


6*6 


6—6 


6 


I ;  in  crystals ;  massive ;  G  6*46 — 7-2 ;  tin-w,  gyh ;  ttretik 

^h-bk ;  brittle ;  BB  on  charcoal  arsen,  w  glob;  Co,  Ni, 

As,  Fe,  66.  Bammelsbergite  is  similar,  but  trimetric,  61. 
I;  hemibed;   massive;  O  6 — 6*8;  silver-w,  rdh;  ttreak 

gyb-bk ;  brittle ;  BB  on  charcoal  arsen,  bk  mag  glob ; 

Co,  As,  S,  Fe,  67. 
ni ;  crystals ;  usually  massive ;  G  6*0 — 6*4 ;  silver  w,  gyh ; 

ttreak  dprk  gyh-bk;  BB  on  charcoal  arsen  fimies ;  mag 

glob ;  Fe,  As,  Co,  S,  62,  68. 
I ;  cleav  cubic  ;  G  6*7 — 6*9  ;  gyh  tin-w ;  BB  on  charcoal 

arsen  ;  Co,  As,  67. 


Species  arranged  according  to  their  specific  gravities. 


Tennantite,  84. 
Oeradorffite,  68. 
Olancodot,  68. 
Oobaltine,  67. 
Mupickel,  62. 
Ullmannite,  69. 


Sp.  grsTity. 

4-8— 4-6. 

Skutterudite,67. 

6-6— 6-9. 

Smaltioe.  66. 

6-9— 61. 

Chloanthite,  66. 

6—6-8. 

Leucopyrite.  61. 

6-0— 6-4. 

Copper  NickeL 

6-2— 6-6. 

Kaneite,  68. 

8p.  grarlty. 
6-7— 6-9. 
6-4— 7-2, 
6-4— 7-2. 
7-0— 7-4. 
7-8— 7-7. 


Fumes  sulpburous  or  antimonial,  not  arsenical ;  globlule  brittle.     Colors 
ratber  pale,  (excepting  Manganblende,  which  is  black). 

Ohs. — Berthierite,  Pyrrhotine,  Pyrites,  and  Marcasite  afford  B.B.  a  magnetic  glob- 
ale  ;    Manganbhnde,  a  manganese   reaction ;   the  others  reactions  of  Cobalt  or 
ISickel.     Breithauptite  contains  Antimony.     Eruhescitfy   Cuban,  and  Chalcopyrite, 
a^  afford  BB  a  magnetic  globule,  but  with  borax  or  soda  they  yield  a  globule  of 
copper,  and  they  are  consequently  not  included  in  this  subdivision. 


Syspoorite, 
^erthierite. 


Massive ;  G  6*46 ;  steel-gy,  ywh ;  Co,  S,  41. 

2 — 8        Long  prisms  or  massive  plumose ;  G  4-— 4*8 ;  dark  steel- 
gy  ;  pinchbeck-bn  ;  BB  fus  I  antim  fumes,  bk  magnetic 
slag;  Fe,  8,  Sb,  78. 
™ierite,  8 — 8*6     VI ;   capillary ;  G  4'61--6'66 ;  brass-y w,  tarnish  gy,  irid  ; 

brittle ;  streak  bright ;  BB  fus,  brittle  glob ;   warm 
nit  gyh  or  pale-gn  sol ;  open  tube  sulph  ;  Ni,  S,  49. 
■*^nblende,      8*5 — 4     I;  cleav  cubic;   mas;  G  8*9 — 4*1;  submet;  iron-bk,  bn 

on  exposure;  streak  gn;  BB  on  charcoal  fus  difl ;  in 
mur  sul-hyd ;  Mn,  S,  41. 

3*6— 4*5  VI ;  hexag,  mas ;  G  4-4— 4*7  ;  bronie  y  w,  rdh ;  streak  dark 
gyh-bk  ;  magnetic ;  BB  nearly  like  Pyrites ;  Fe,  S,  450. 

4*5  I;  c/tfav  octahed ;  G6*18;  pale  steel-gy,  silver-w;  tar- 

nish ywh,  gyh ;  brittle  ;  streak  dark-gy ;  BB  on  char- 
coal sulph,  coal  ywh ;  Ni,  Bi,  Fe,  S,  44. 

6 — 6'6    I ;  cleav  cubic  ;  mass ;  G  6*4— 6*55 ;  wh  steel-gy  ;  brittle ; 
BB  on  charcoal  fumes  antim,  sulph  ;  Ni,  Sb,  S,  59. 

5*5  I ;  cleav  cubic  ;  G  4*8 — 5*0 ;  pale  steel-gy,  copper-r  tar- 

nish ;  streak  bkh-gy ;  BB  on  charcoal  sulphur ;  Co,  S, 
67. 


^botine, 
^«tasiiite, 


linocite, 


,       I'S  TI,  thinpktM;  arboraH«nt;0'I-fi — 74;  light copparrd, 

Tiolet;  Hnat  rdb-bn ;  brittle ;  BB  od  ehareoal  •ntim; 
Ni,  8b,  S8. 
t — S'6  I ;  eub«a.  An. ;  bIm  aiuuT« ;  pale  bTM«-yw ;  tlrtak  dark 
bnk-bki  a  4-&-B'l;  BB  od  ehanool  tasaet  lolphi 
mag  glob ;  nitiioi;  Fa, S,  M. 
0 — S'S  III;  in  thin  cr^itali,  often  GTMtcil ;  aba  maiUTe;  G  4-U 
— 1-80;  pal*  jwb-bronia,  ywh,  gjb;  ttmufe  gyb-bk; 
BB  tika  Fyritea ;  Fe,  S,  sa 

^•ena  arrangtd  aceortUng  to  Oitir  tpte^fic  grmitUi. 


^.partlj. 

Bp.  EHTitr. 

Hannnblanda,  «. 
B«Ttbierit<,  TB. 

B-9— 11. 

GrOnanitc.  44. 

513. 

4— fa. 

STepooritc,  41. 

S'4a. 

PyrrhotiDe,  60. 

Ifarcaaite,  tW. 

4'l-4-7. 

48— 6-86. 

4-6— i -8. 

Ullmannite.'se. 

64— 6-6. 

PyritCT,  64. 

4-8  -  S-1. 

Braithanptita.  68. 

7  ■6—1-6. 

linneite,  67. 

4-8— 6-0, 

riih  Uie  fluxes,  if  not  without,  a  malleable  globule,  or  mineral 

wbolly  vftporiiable. 


n>'r«rouii>r|> 


I,  Cliu 


Tmmmh*. 


I — n  Capillary,  plnmose;  maaeiTe,  gran;  G- S'6 — fi'9  ;  dark 
Icad-gy,  ateel-gy ;  BB  fiut  I,  od  chareeal  antiin,  aolpli ; 
Pb,  S,  Sb,  16.  For  other  antimonialortt  of  Itad,  mo  p. 
Vi.  ate. 

t—i-i  IV;  eltttvlm^tnrl;  O  fi'284;  aubmet  ad ;  iron-bk ;  ttrtak 
dark  rherry-r«d  ;  op,  thin  tplinten  red  ;  aectila;  BB 
oil  chnrcoal  antim,  sulph,  silver;  Ag,  &.  Sb,  74. 

S— i-5  VI;  roaisive;  G  e-T— 6-9;  met-adamnntiBe ;  bk,  rdb ; 
(frMjt  cochiaaal-rad  ;  trl,  op;  aectila  ;  BBon  eftareoof 
aulph,  antim,  lilver;  Ag,  S,  Sb,  77. 
iu>n  lik«  Stibnita;  radiated  columnar;  Gfi'29— G'SS;  bkh 
lead-gy  to  Bteel-gy ;  ttrtak  bk ;  BB  faa,  charcoal  yel- 
low, w  glob  ;  Pb,  S,  Bi,  Sb,  little  Fe,  8!. 

i — 3-5  111;  aeicular  cryit;  maa;  G  61 — S'8;  bkfa-lead-gy,p«]« 
rdh  taniitb ;  BB  on  ehveeal  fiunee  anlpb ;  Bi,  Pb,  Cu, 
8.81. 
ninpriaiu;  bright  metallic  ;gyb  to  tin  white ;BBnl- 
phn,  on  ckmmoi  with  t«{d  copper,  fmnea  of  bitnBtk  ; 
C«,  Bi.  3,  IS. 
•-ft  1;  rfneonbiol;  mai;  G  6-4— 846;  bkh-l«ad-gy;  afraai 

bk;  BBoBdkarMatIead,nlplii  Fb,Cii,S,  41. 


FUHE8  BEFOBS  THE  BLOWPIPB — OLOBm.B  MALLEABLE. 


305 


Hardneu. 

Dnfrinoytite,  I ;  dodec ;   6  5'S6 ;   8t«el-^ ;   streak  rdh-bn ;    brittle ; 

BB  on  charcoal  areen,  stilph,  lead ;  in  acids  sol ;  Pb,  S, 
As,  77. 

OUusthalite,  2*5  I ;  granular  mas  ;  6  7—8*8  ;  lead-gy,  bh ;  strmk  dark 

gy ;  BB  on  charcoal  selen,  lead ;  Pb,  S,  with  some- 
times Co,  Ag,  Cu,  42. 

f  f  Globule  of  copper  or  tin  with  soda. 

Ob*. — Sulphur  fumes  alone,  Erabescite,  Chalcopyrite,  and  Tin  Pyrites ;  Antimony 
or  bismnth  fumes,  Wolchite,  Wolfsbergite,  Wittichite;  Arsenical  fumes  Domeykite, 
Tennantite,  Enargite. 


Embescite, 


Wolchite, 

Domeykite, 

Wolfsbergite, 

Wittichite, 

^argite, 

TTennantite, 


Chalcopyrite, 
Cnbao, 

Tin  Pyrites, 


3 


S 


3-1 


3-6 


I ;  cryst  mas;  G  5 — 5*1 ;  pinchbeck  bn,  tarnishes  red> 
dish  and  bluish ;  lustre  bright;  streak  pale  gyh-bk; 
brittle  ;  BB  on  charcoal  sulph ;  nit  partly  sol ;  Ou, 
S,  38.     Bamhardtite :  see  Appendix. 

111?  cryst,  and  mas;  G  6*7 — 5 '8;  bkh  lead-gy;  brittle; 
BB  on  charcoal  antim,  sulph ;  Pb,  Cu,  S,  Sb,  82. 
3 — 3-5    Massive,  reniform ;  G  4*5  ;  tin-w,  ywh  tarnish  ;  BB  fus 
arsen  ;  in  mur  partly  sol ;  Cu,  As,  36. 

Ill;  G4'748;  lead-gy,  iron-gy;  streak  hk;  BB  deorep, 
fus  I,  on  charcoal  antim,  copper ;  Cu,  S,  Sb,  78. 

Ill ;  aeic,  columnar ;  G  5 ;  steel-gy,  tin-w,  tarnish  lead- 
gy;  streak  bk;  BB  fus!  sulph  fumes;  Bi,  Cu,  S,  88. 

Ill ;  massive,  gran  or  fib  ;  G  4*3 — 4*6 ;  iron-bk ;  streak 
same ;  BB  on  charcoal,  arsen,  sulphur,  with  bor  cop- 
per ;  Cu,  As,  S,  87. 
3 '6 — 1  Tetrahed;  G  4*37 — 4 "5;  bkh-lead-gy,  iron  bk;  streak 
dark  rdh-gy  ;  BB  decrep,  burns  with  b  flame,  arsen 
fuuies,  magnetic  globule  ;  Cu,  Fe,  S,  As,  84. 
3-6— 4  II;  totrahed;  mas;  G  4*1 — 4*3;  steel-gy,  brass-yw; 
streak  gnh-bk ;  BB  on  charcoal  sulph ;  fus  mag  glob ; 

in  nit  partly  sol ;  Cn,  Fe,  8,  68.     Cuban  is  cubic,  68. 
5  II ;  massive ;  G  4-3— -4*52  ;    steel-gy,  bkh,  ywh ;    streak 

bk;  BB  on  charcoal  sulph,  scor  glob  bk  ;  nU-mur  sol, 

70. 


3 


Species  arranged  according  to  their  specific  gravities. 


Cuban,  68. 
Chalcopyrite,  68. 
Tin  Pyntcs,  70. 
Tennanite,  84. 
Enargite,  87. 
Domeykite,  86. 
Wolfsbergite,  73. 
Wittichite,  88. 
Srabatcite,  38. 


Sp.  Gravity . 
4.f) — 4-2. 

4-1— 4-3. 
4-3— 4-62. 
4-3— 4-5. 
4-3— 1-5. 
4-5. 
4-76. 
6. 
6—61. 


Miargyrite,  74. 
Dufrenoysite,  77. 
Heteromorphite,  76. 
Pyrargyrite,  77. 
"V^olchite,  82. 
Aikinite,  81. 
Cuproplumbite,  41. 
Kobellite,  82. 
Clausthalite,  42. 


8p.  Oravity. 
6-284. 
6-66. 
6-6— 6-9. 
6-7— 6-9. 
6'7— 5-9. 
6  1—6-8. 
6*4— 6-6. 
6-29 -6-32. 
7—8-8. 
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B.  STREAK  METALTJg 


a.   NOT  MAT.T.RABI.1S. 


Graphite, 


Molybdenite, 

Irite, 

Iridosmine, 

Berthierite, 

MilUrite, 


B.B.  no  fumes  with  flux«B,  or  without ;  infusible. 

HardneM. 
1*0— 2-0  VI ;    foliated  I,  mae,  gran ;    G  2—2*1 ;   tteelgy,  bkh  ; 
•  teotile ;  soils  ;  nit  no  action ;  BB  infos,  M. 

**  B.B.  fumes ;  globule  not  malleable. 

1 — 1  '6    VI ;  fol  1,  G  4-11    4*8 ;  lead-gy ;  lamine  flesdble ;  inalasi ; 

sectile  ;  a  trace  on  paper ;  BB  on  charcoal  sulph ;  in 

nit  sol ;  Mo,  S,  66. 
Grains  or  scales ;  G  6*606 ;  black ;  magnetic ;  BB  with 

nitre  reaction  of  osmium ;  Ir,  Os,  Or,  Fe,  108. 
YI;   also  I;  scales;  G  19 — 22;  tin-w;  light-steel  gy; 

BB  infusible,  with  nitre  odor  of  osmimn,  19. 
2 — 8       Prism,  mas,  desT;    plumose;  gran;    G  4—4*8;    dtA 

steel-gy,  tarnishes ;  BB  fus !   ftimes  antim  sulph ;  wutr 

sol;  8b,  Fe,S,78. 
8*6  yi;  Acicular  crystals;  4*6 — 5*7;   nearly  brass-yellow, 

tarnish  gyh  ;  brittle ;  BB  fus,  magnetic  glob ;  Ki,  8^  49. 


•••  B.B.  fumes ;  a  malleable  globule,  or  wholly  vaporizable. 


f  Easily  and  wholly  yaporizable,  (ores  of  lead  not  included). 


Stibnite, 


TeUuriimi, 
Tetradymite, 


Bismuthine, 


Bismuth, 


Antimony, 


2  III;  in  prisms;  cleav  ;  also  fib,  massive;  G  4*5—4*66; 

lead-gy  ;    ttreak  lead-gy ;  tarnish  dark ;  sectile ;    BB 

fua  I ;  on  charcoal,  fumes,  sulph ;  in  mur  sol ;  Sb,  8,  8S. 
2 — 2*5    VI;  cleav  hezag;  gran;  G  61 — 6*8;tin-w;  streak  iiU' 

w ;  brittle ;  on  charcoal  fus  I  gnh-flame ;  w  yapors,  tOi. 
2  VI ;  cleav  basal  I !  mas,  fol,  gran ;  G  7*2 — 8  5 ;  pale  steel- 

gy ;  laminae  elastic ;  soils  paper ;  G  fus  I !  flame  b  on 

charcoal  wh  or  ywh,  fumes ;  Bi,  Te,  with  often  S  or 

Se,  21. 
2 — 2*5    III ;  acicular  cryst ;    cleav ;    also  mas,  fol,  fib ;  G  6'^ 

6*6;  lead-gy — tin -w,  ywh  or  iridescent  tarnish ; 

tile;  BB  fus!,  on   charcoal  vol,  yw  areola;    snlpk 

fumes ;  in  hot  nit  sol ;  Bi,  S,  38. 
2 — 2*5    VI ;  R,  cleav  I  mas;  G  9*7 — 98;  rdh-silver-w,  tamishas; 

sectile ;  brittle ;    BB  fus ;  on  charcoal  yellow  areola, 

20. 
8—8-5    VI;    cleav!;    massive,  lamellar;    G  6*6^6*72';    iia-w 

rather  brittle ;  BB  fus !  w  fumes,  inod,  21. 
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BftrdBtM. 


NfttiTe  Aneoie,      8*6 


Anen.  Antimony,  8*6 
Allemontite, 


VI;   massive,  reniform  gran;    O   6*8—6;    tin-w,  gy; 

itreak  the  same  ;  BB  volat ;  w  fames,  alliaceons ;  As, 

22. 
YI ;  reniform  massive ;    O  6*1—6*21 ;  tin-w,  rdh,  gyh ; 

tarnished  bnh-bk;  BB  ftis,  fumes  arsen,  antim;  Sb, 

As,  22. 


Specie*  arranged  according  to  their  epecific  graviHen, 


Stibnite,  S8. 
Arsenic,  22. 
Allemontite,  22. 
Tellurium,  20. 


%^.  gravity. 
4*6—4*66. 
6-8—6. 
6-1— 6*21. 
61—6*8. 


Bismuthine,  88. 
Antimony,  21. 
Tetradymite,  21. 
Bismuth,  20. 


8p.  gravity 
6-4— «*6. 
6*6—7*2. 
7*2—8*6. 
9*7— 9-8. 


f  f  KB.  a  malleable  globule ;  fumes  odorous. 
\  A  globule  of  lead  or  silver,  without  copper  or  a  copper  reaction. 


Vagyagite, 


Bismutli  Silver, 


Sylvanite, 


SOver  Glance, 
Stapbanite, 

Fralalebenite, 

8l«mbergite, 


Ragionite, 


HinmsQirite,  2*6 


^•ocro^ite, 


1—1  *6    II,  foliated  I  laminae  flexible ;  also  granular ;  G  6*86—7*2 ; 

bkh  lead  gy  ;  BB  on  charcoal  tellurium,  flame  b,  some- 
times sulphur  fumes ;  Pb,  Au,  Te,  S,  66. 
Aeic ;  massive ;  tin-w,  gyh,  tarnishes ;  sectile ;  BB  fan  I 

on  charcoal  lead,  bismuth,  silver ;  sectile ;  Ag,  Bi,  Fb, 

S,  16. 
1*6—2    III,  massive;  often  like  writing  characters;  G  6-7—8*8; 

steel-gy,  silver-w,  or  y wh ;  streak  same ;  very  sectile ; 

BB  fus ;  flame  gnh-b,  malleable  globule ;  nt/  sol ;  Au, 

Ag,  Te,  64. 
2—2*6    I;  nocleav;  G  7*19 — ^7*87;  streak  and  color  bkh  lead 

gy ;  etreak  shining ;  bkh  tarnish ;  eectile  /  / ;  Ag,  S,  37. 

2 — 2*6    III;   massive;  G  6*269;  iron-bk;  streak  same;  sectile; 

'  BB  on  charcoal  antim,  sulph  ;  with  soda  silver ;  Ag,  S, 

Sb ;  some  As,  86. 
2 — 2*6    IV ;  cleav ;  G  6 — 6*4 ;  steel-gray ;  wh ;  dark  gyh ;  streak 

same  as  color;  BB  on  charcoal  antim,  sulph,  lead, 

silver ;  Ag,  Pb,  S,  Sb.  79. 
Ill;  cleav  basal  ///;   foliated;  pinch beck-bn ;  G  4*216; 

streak  bk ;  thin  lam  flexible  like  tinfoil ;  traces  on 

paper ;  BB  on  charcoal  sulphur,  b  flame,  silver,  Ag,  Fe, 

S,71. 
2 — 5        IV;  tabular  crystals;    massive;    G6-4;    bkh-lead-gy; 

streak  same ;  brittle;  BB  fus!  I ;  sulphur,  antim,  lead ; 

Pb,  S,  Sb,  76. 
I;  cleav  cubic;    massive;  iron-bk,  splendent;   G  8*0; 

streak  iron-bk;  BB  on  charcoal  fus!,  selen  ;  with  soda 

silver ;  Ag,  Se,  48.    Riolite :  see  Appendix. 
2 — 8        III ;    cryst ;    massive ;    G  6*4 — 66 ;    light  lead-gy,  bh ; 

streak  same ;  Pb,  S,  Sb,  As,  86. 


i 


oUo  LCSTBE  HETAIXK>~8'ntB&E  KETALUC. 

Boulangerite.        SG— S    PlumoBe,  culamiiiir ;  gran  ;  G  fi'1— 6 , bh-lead-gy ; BB on 
JsnieioDJte,  thanoal  talpli,  antim  ;  Pb,  3.  Sb,  SI.     Jamttoititr  hM 

HeUromorpbite,  a  bnabl  cleav>gel  p.  70. 

Oulens.  ii — .t^lirleavl  rubic  ;   mauire  granultr  ;    G  Vt — 7*7  ;  lead- 

Steinmannite,  gy  ;  brittle;  BB  on  tkareoat  Bolph,  lead;  Fb,  S,  89. 

Stein mannite  gives  aDtim  fninea,  41. 
Zinkenite.  »— 3'G    HI;   hexag;    O  B'3— fit;    atesl-gy;    ilreat  mmt;    BB 

deerep,  fas  M  ;  on  eharroal  antim,  lead ;  Pb,  S,  Sb,  ^^. 
BroDgaiarditfl,      above  S  Mauive,  do  c1«bt  ;  G  6-96 ;  at«el-gy ;  itrtak  gyh-bk  ;  BB 
on  charcoal  deerep,  ftii  1,  tulpbur.  w  fnniea,  silvar ;  Pb, 
Ag.  8,  Sb,  78. 
CleuT  mauire;  G  0-92 ;  lead-g; ;  BB  sulfA.  Bi,  tnoa  of 
copper;  Pb,Bi,  S,  77. 
SptHa  arranged  according  to  their  ipee^  gravitin. 


Chivtstite, 


atombergite,  71. 
Zinkenite,  74. 
Plngionita,  7S. 
Jameson!  te,  7fi. 
Heteromorphiti^,  7& 
BouUngerite,  Bl, 
Brongniardite.  7<l. 
Freislebeaite,  79. 
Strphanite,  Sti. 


4-216. 
6-8— S-4. 


Geocronite,  8S. 
Chiviatite,  '(7. 
ijteinmannite.  41. 
Xftpyagite,  60. 
Sylyanlte.  64. 
Silver  Olancc.  37. 
Galena,  3t>. 
KaumanniU,  43, 
Bismuth  Silver,  Itl. 


a-4 — 8 -a. 

6-92. 
6-833. 

6-8— 7'i 
6-7—8-8. 
7  IS— 7-4. 

7-2—7-7. 
8-0. 


%\   Globule  i>r Copper,  or  ofSilver  or  Lend  along  witb  Copper;  BB  a  Uopper 


Benelianite.  Dendritic  ertiate;  eilver  «  :  BB  Helen  :  fm  gy  bead;  vriU 

loila  copper;  Cu,  Se,  43. 
Kiicairite.  'i— '.:-.'>    Mae;  films;  gilTer-v,  leaJ-gy:  tlreak  abining;  aeetile; 

BB  on  ehareoal  Tub  \  selen  '.  ;  Cu.  Ag,  Se,  48. 
Polybaaite,  3—8        VI;  tabular;  massive;  G  6-814;  iron-bk  ;  ilreai  aama; 

BB  faa  \ :  on  charcoal  anlpb,  antira  ;  vith  toda  aiBan ; 

Ag,  Cu,  Sb,  S,  lit,  85. 
Copper  Olono,      2-3—8    HI ;  in  erystale,  nnd  maBsive ;  G  S-S— S-8 ;  bkb  lead-gj ; 

jtfreni  eame ;  BB  on  cAarcoa/ inlpb,  flame  bfa  ;  coppv; 

hot  Ht(  a  gn  aolutiuu  ;  Ca,  3,  46. 
Ill;  pruciforoi  and  wbeel-Bliapei]  cryst;  massive;  G  S-7 

— fi-0 ;  ateelgy,  bkh ;  itreak  aame ;  brittle ;  BB  deerep, 

fusi ;  on  cAarfosI  antim,  sulpb  ;  lead  fumes  on  char; 

I'b,  Cu,  S,  Sb,  80, 
III ;  massive ;  G  62— « '3 ;  dark  ateel-gj  ;  treak sbining ; 

saotile ;  BB  fui  I ;  glob  little  malleable ;  on   cAorcoof 

snlph ;  with  lead,  silver ;  Ag,  Cn,  S,  48. 
I;  tetrabed;  massive;  04-6— 0-S;  steel-gy,  bkb ;  ifrMt 

same  aa  color,  or  bnb ;  BB  antim  ;  on  eAareooJ  oap> 

per ;  in  pavder  aol  nit  bnh-gn  ;  Ou,  S,  !^' 

with  Ag  or  Hg.  82. 


Bonrnonite. 


Stromeyer 


Tatrabedrite, 
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809 


Speciet  arranged  according  to  their  specific  gravities. 

8p.  gravity. 
BeneliMiite,  48.  Bonrnonite,  80. 

Eneairke,  48.  Polybasite,  86. 

T«traUedrite,  82.  4*5—6-8.  Stromeyerite,  48. 

Copper  Glance,  46.  5  '6—6  8. 


Sp.  grsTity. 
6*7— 6-9 
6-214. 
6-2— 6-8. 


Nagyigite, 

Amalgam, 

Arquerite, 
Heeeite, 

AlUite, 

iHtcrasite, 

^old  Amalgam, 


f  f  f  B.B.  a  malleable  globule  ;  fumes  inodorous. 

Hardness. 
1 — 1*6     III :  Laminse  flexible,  foliated ! ;  also  gran  ;  G  6*86 — 7*9 ; 

bkh  lead-gy ;  BB  on  charcoal  tellur,  flame  b,  (some* 

times  fumes  of  sulphur) ;  Pb,  Au,  Te,  66. 
8—8*6     I ',  dodecahedrons ;  massive ;  silrer-w ;  brittle ;  G  10*6 — 

14;  quicksilver  fumes,  silver  globule ;  Ag,  Hg,  16. 
2 — 8*6     Granular  massive;  G  8*3 — 8*9;  lead-gy   and  steel-gy  ; 

slightly  malleable ;  Ag,  Te,  44. 
8  I ;  cleav  cubic,  massive ;    G   8*16 ;    tin-w,  eectile ;  Pb, 

Te,  44. 
8*6 — 4     III;  mas  ;  G  9*4 — 10  ;  silver- w,  tin-w  ;  tarnish  yw, bkh; 

BB  antim,  glob  not  malleable ;  on  charcoal  silver ; 

Ag,  Sb,  86. 
Small  w  grains,  easily  crumbling ;  BB  fumes  of  mercury, 

and  a  globule  of  gold  left ;  Hg,  Au,  16. 


Speciee  arranged  according  to  their  specific  gravities. 


Ai 


ll^gyagite,  66. 
5''*«te.44. 


ft 


n.     —  «t6,  44. 
^''^ex-aaite,  36. 


Sp.  gravity. 

6*8—7*2. 

8*16. 

8*8—8*9. 

9-4—10. 


Amalgam,  1 6. 
Arquerite,  16. 
Gold  Amalgam,  16. 


8p.  gravitj. 
10*6—14 


Tim, 


<^FMr, 


Wladimn, 
G<Ad, 


7-8— 7-8 

11-446 

8*5—9 


10— 111 


i,   MALLEABLE. 

-Palladium,  Platinum,  and  Iridosmine  are  infusible.  Native  Bismuth,  Bis- 
.  ^  Silver,  and  Silver  Glance,  not  here  included,  are  somewhat  malleable.  Iri- 
™***^ine  is  imperfectly  malleable. 

8p.  gravity. 
7-286  II;  gyh-w;  BBfus!,.19. 

I ;  iron-gy ;  H  4-^6 ;  BB  fus  dif,  no  fumes ;  magnetic,  17. 

I ;  lead-gy ;  BB  fus ! !,  fumes,  17. 

I;  copper-rd;    ductile,  malleable;   H   2*6 — 8;   BB  fus, 

/  flame   gn ;    in   nit  sol,  and  solution   with   ammonia 

blue,  17. 

I ;  H  2*6 — 8;  silver-w;  BB  fus,  no  fumes ;  nit  sol,  16. 

11*6 — 12*6  I  also  VI ;  scales  ;  H  4*6—6;  wh  steel-gy ;  ductile ;  mal- 

l  leable ;  BB  infus,  14. 

fc  G<Ad,  15'6 — 19*5  I;  massive,  grains,  leaves ;  H  2"6 — 8;  gold-yw,  some- 

■  times  wh  ;  BB  fus ;  in  nit  in  sol ;  in  nit-mur  sol,  7. 

K         Qoiebilver,        18-6  Liquid  down  to  —  89®  F.  ;  tin-white,  14. 

W         l^'WtuQm,  16 — 19        I;  massive;  grains;  no  cleav  ;  H4 — 4*6;  whitish  steel- 

■  gy ;  ductile ;  BB  infus ;  in  nit  insol ;  in  hot  nit-mur 

\  sol,  12. 

/ 
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Iridounine, 


Ofi.  graTily. 

19 — ^21*6  I,  also  VI ;  scales ;  H  6 — 1 ;  tin-w ;  steel-gy ;  imperieetly 

malleable  ;  BB  infos ;  with  nitrt  odor  of  oamiimi;  in 

nU  iss<Jl ;  in  hot  nit-mur  sol,  19. 


TABLE  11. 

MINERALS   ARRANGED   ACCORDING    TO    THEIR 

CRYSTALLIZATION.* 

L  CRYSTALLIZATION  MONOMETRIC. 

I.   LU8TBE  UNMETALLIC. 


HsrdiiMt, 

Kerargyrite, 

1—1-5 

Bromyrite, 

1—2 

Arsenolite, 

1-6 

Sal  Ammoniac, 

1-5—2 

Sylvine, 

2 

Embolite, 

2 

Senarmontite, 

2—2-5 

Ck>mmon  Salt, 

2-9 

Pharmacosiderite,  2*6 

Alum, 

2—8 

Percylite, 

Manganblende, 

3-5—4 

Blende, 

3-5—4 

Bed  Ck>pper, 

8-5—4 

Jlnop, 

4 

Hauerite, 

4 

Enlytine, 

4-5 

Analcime, 

5—5-5 

Hafiyne, 

5—5-5 

Pyrochlore, 

5—5-5 

Nosean, 

5-5 

Sodalite, 

5-5—5 

Lapis  Lazuli, 

5*5 

CI  none;  waz-gy,  etc;  O  5*8 — 5*5,  92. 

(Jfl  none ;  gn,  yw ;  G  5*8—6,  93. 

Whitish;  G  3*698,  189. 

CI  oct;  G  1*528;  taste  saline,  pungent,  92. 

CI  cubic ;  G  1-9—2 ;  taste  saline,  90. 

0/  cubic,  traces ;  y  w,  gnh  ;  G  5*75 — 5-85,  98. 

Oct;  w;  G  5-2—58,  14a 

CI  cubic! ;  G  2-257 ;  taste  saline,  90. 

CI  cubic ;  G  2-9—3 ;  gn,  bn,  rdh,  422. 

Oct ;  cl  oct  perf ;  taste  alum,  iron  varieties  inky,  882. 

Cubes;  sky-blue. 

Cl  cubic ! ;  bk,  bn ;  suhmetallic  ;  G  S'9— 4*1,  41. 

Tetrahed ;  el  dodec  I ;  y  w,  bn,  bk,  etc ;  res ;  G  4 — 4*2, 

Cl  OQt\  red;  G  5-8— 6*15.  101. 

Cl  oct  perf  I;  G  814— 8*18;  vit,  94. 

Pyritohed;  cl  cubic;  G  8*468;  bn,  rdh,  bk,  56. 

Hemihed;  el  dodec;  bn,  ywb,  gy,  yw;  G  5*9 — 6*1,  IS! 

Trapezohed ;  cubic ;  el  indistinct ;  G  2 — 2'8,  318. 

Dodec ;  el  usually  indist ;  b,  gnh ;  G  24 — 2-5,  280. 

Oct;  el  imperf;  yw,  bnh;  G  8*8 — 5,  845. 

Dodec;    gyh,   bh,   bnh;    G   2-2—2*8,    280.      Si 

similar;  G2— 2-8,  231. 
Cl  dodec  ;  gy,  bn,  b",  gn ;  G  2*2—2-4,  229. 
Dodec;  b;  G  2-3—2*5,  229. 


*  In  this  table  the  angles  of  a  pyramid  given  are  first  the  pyramidal  angles,  and. 
then  the  basal ;  the  angle  of  a  dome  mentioned  is  that  over  O,  unless  otherwte 
mentioned.  In  the  dimetric  and  following  sysfems,  the  figure  1  preceding  the 
angles  stands  for  the  octahedron  1,  (P  in  Naumann's  system) ;  and  so  on. 


CBTSTALLDSATION  MONOICnSIC. 


811 


HardiMtt. 

IttBtfita, 

6-ft 

Perofrkite, 

6-6 

THtomifte, 

L«fQdte, 

6-6— « 

P«rielaM, 

« 

Pyrrhite, 

e 

HdTin, 

6—6-6 

Qttnet, 

6-6— 7-6 

BoraeiU, 

7-8 

Bhodiute, 

8 

Spinel, 

8 

Dttmond, 

10 

Dodac ;  el  dodee :  gy,  bh  ;  Q  2-S6— S4,  819. 

Cubes ;  cl  cubic  imperf ;  Q  4*017 ;  gyb-bk,  846. 
Tetrahedral;  doll-brown;  O  4*1— 4*7,  811. 

Trapeiohedrons ;  w,  gyh-w ;  Q  2*4—2-6,  281. 

01  cubic  ;  O  8*674;  gyb,  gn,  101. 

Oct ;  el  not  ob«erved  ;  color  orange-y  w,  846. 
.Tetrahed;  el  oct  traces;  G  81— 8*8,  IM. 
6*6 — 7*5  Dodec;  trapezobed,  etc. ;  el  dodee;  O  8*6—4*8, 190. 
7—8        Tetrabed ;  cl  oct  dif  I ;  G  2*9—8,  898. 

Tetrabed;  el  oct  dif  ? ;  G  3*8—8*6,  898. 

Oct;  el  indistinct;  G  8*6—4*9, 108. 

Cfl  oct,  perf ;  G  8*6—3*6,  24. 


II.    LUSTRE  METALUC. 


^Hilr^ynosite, 
topper  Glance, 
5^I>roplqmbite, 
nmannite, 

'ciithalite, 
'^'^aminnite, 

V^,   . 

ite, 
«ite, 


'^^rthedrite, 
^^inantite, 
^^^iconite, 


^tinnm, 
'**'TBnamte, 


^mlUdimn, 
^^^Imannite, 
^•»ofckite, 
.^la»oinic  Iron, 
^«ndorfl5te, 
^>>l)dUne, 

^ttdtine, 
^liblende, 


2  a  indistinct;  G  6*549;  gy,  77. 

2—2*6  01  dodec  imperf;  gy ;  G  7*16—7*4,  87. 

2*6  01  cobiol ;  bkb  gy ;  G  6*4—6*46,  41. 

2*6  a  cubic;  G  6*888;  gy,  41. 

2*6—8  a  cubic ! ! ;  lead-gy ;  G  7  •26-7-7,  89. 

2*6—3  01  cubic  ;  gy,  bb ;  G  7—8*8,  42. 

2*6  Cl  cub ;  bk ;  G  8*0,  48. 

2*5—8  Oct;  r;  G  8— 9,  17. 

2*6—8  01  none ;  w;  G  10—11,  16. 

2*6—3  CT  none ;  yw ;  G  19-6—20,  7. 

6  C7  dif  I ;  rdb  or  bronze  yw,  tamisbes ;  G4*4 — 6*1,  88. 

8  a  cubic ;  w ;  G  8*169,  44. 

8—3*6  01  dodec,  imperf;  G  10—14 ;  w,  16. 

8—4  Tetrabed ;  el  oct  imperf;  gray;  G  4*6,  82. 

8*5—4  01  dodec,  imperf;  bkb  gy;  G  4*3—4*6,  84. 

8—6  Cub;  bk;  G  5*1—6*2,  109. 

4  Cubes ;  G  4—4*17 ;  rdb  bronse,  bk,  68. 

4—4*6  Wbite,  gyb ;  malleable ;  G  16—19,  12. 

4*5  CZ  oct;  w,  gyb  ;  G  6*18,  44. 

4*5  Iron-gray;  G  7*8—7*8, 17. 

4*5—6  Gyh-w;  G  11—12*6,  14. 

6—6*5  01  cubic  I ;  G  6*4—6*51 ;  gyb,  w,  59. 

6*5  Cubes ;  bk.  gyb ;  G  4*017,  846. 

5*5  Oct;  el  oct;  gyh-bk;  O  4*8— 4*6,  106. 

5*6  Pyritohed;  el  cubic;  G  6*6 — 6*9;  w,  gyb,  58. 

6*6  Pyritohed ;  cl  cubic  I ;  O  6 — 6*3;  w,  rdb,  67. 

5*6  Cl  cubic ;  gyh-w ;  G  6*8—6*4,  67. 

6*6—6  01  oct  imperf;  w,  gyb;  G  6*4—7*2,  66. 

6*5  Oct;  c/none;  G  6*4 — 8;  bk;  submetallic,  107 

65—6  W,  gyb  ;  G  6*4—6-8,  66. 


oiJS  OBTBTALLIZATION   DlMiETEIC. 

HtrdDCM. 
Hagn«tit«,  5-0—6-6  Oct,  dodec.  ie. ;  cl  oet ;  g^h-bk ;  9  *-9 — B-S,  lOS. 

tit«  is  limilBr;  0  3-8—1-83,  102. 
FnukUnits,  S'S— 6'S  0«t.  cl  Oct ;  gyh-bk  ;  0  fi— Cl.  106. 

akattaradite,         6  Cl  cubic ;  v,  gyh ;  Q  6-7— S-9,  67. 

I»«riDe,  6— 6-fl      Oct;  cl  none;  G  -i-7 — B-l ;  gyh-hk,  lOi  » 

Pyritei,  6— «6     Pyritohed;  ywh;  G  ♦■8—61,  64. 

IridMinine,  6—7        W,  gyh  ;  G  IH— !!,  19. 

PUtiniridium,       6—7        W;  G  22-6— as,  13. 
Irit«.  UctahcdroDi ;  black,  103. 

II.  ORYSTALLIZATIOX  DIMETRIC. 


Cftlotnel, 

Ceruins, 
Wiiir«nit«, 
Uatlockitfl, 
Sehedetioe, 

SBTite, 

ChiolJte, 

EdingtoDite, 


HelUlite, 

FatyMite, 

Oehl«Dite, 

Dipyre, 

Scapolitc, 

Romfine, 

Meionite, 

Ollratedite, 

Anutase, 

SarcoUt«, 

Kutile, 


I.    LUBTBE   USMETALLIC. 

0  :  1  1I9°  61'.  0  :  U  1211°  4';  cl  I;  0  8-4— 6-6,  8S. 
O:  U  US"  li':  (VbarolTl;  G  3— Sfl;  go.jw,  43<X 
O:  1  laS-'ei';  cl  1;  G  6—6-3 ;  w,  s>'.  y,  ««. 

1  W  -lO',  1S1">  86';c/oot;G  6-3— 6-9  ;  yw,  gn,  wh, 
0:  a  111O60',  O:  1  11B»B4';  yw;  G  7-21,  IW. 

1  BB''44',  131''-:6';3P2°40',  164°  36';  c/ baail  im] 

£[1,  gj,  bn,  r  ;  G  7-9—8-3,  B48. 
AciupjUB;  tolorlew;  O  2-46,  316. 
Soowwhim;  «  2-7- 2-9,  98. 
Hemih«d;  pms  92°  41',  12S°  6';  r!  J  perf;  G  2-1- 

S2S. 
1  124°  26',  82°  30';  cl  /;  G  4-4— 4 '6,  401. 
1  118°  30'  and  02°  .10' ;  bh-w,  gyh,  rdli;  G  2-266,  81 
1  1SS°  16' :  nearly  uolorUaa ;  cl  none,  360. 
I  104*  2',  121°  L  cl  bwal  1 1 ;  G  2-2—2-4,  804. 
1  100°  40',  120*^2';  li  108°  12',  Hi"  2';  <■/ oct.i  m] 

a  6—6-1,  M7. 
It  134°  48',  66°  30';  J  baaal ;  O  3-9— 8- 1,208, 
li  1 11°  30'.  105°  30' ;  bn,  w,  G  1-928,  323. 
Cl  bB«Bl,  hardly  dintinct;  G  2-9— E-1,  256. 
Ukc  Scapolitc  ;  G  2646,  205. 
1  186°  r.  68°  48' ;  cl  a  and  /;  G  2-6—2-76,  201. 
1  (basal)  111°  ;  yw,  rdh;  G  4-6—4-72,  410. 
1  1S6°  ll'and  63°  40' ;  w;  G  2-6—2-74,200. 
1  123°  16)':  G  8-629,  197. 

1  97°  55'.  136°  80;  cl  1  and  O  parf;  G  38 — i,  SB9. 
O:  It  166°  6'.  0:3  128°  83';  tt,  rdh ;  G  2-646,  MN 
1  128°  8',  81°  40' ;  li  184°  68'.  66°  86'  i  cl  lat ;  Q  4 

4-3    I2lt. 
1  129°  29',  74°  14' ;  cl  imperf ;  G  8-8-8-6,  1»7. 
I  lil°40',  87°  t'i  \i  182'  ai',67°50';  cl  impM 

«-5— 7,  118. 
1  128°  10'.  f4°  20'  -.  cl  imparf;  gy,  hn,  r,  ct« ;  G  4 

4-8,  196. 


OBTBTALUZATIOH   TRIMKTBIC.  ftlo 

tl.    LCSTBB   UETALLIC. 

NiCrv*«.  1— IS    a  {btM)  W  62' ;    cibMsllI;  bkh-gy  ;  Qe-8— 7-S,as. 

(SialeopyriM,         S-fi — *    TitnOiad ;  1,  109°  S3',   10g°  40';  cJimperf ;  jw  ;  O  4-1 

— 4B,  68. 
tin  PyritM,  4  St««l-9rar,  ywb,  bkh,  70. 

HuumuiDiU,         6B— 6     O  :  1  HI"  8',  0  :  It  180°  26' ;  boh-bk  ;  G  4-7— 48, 118. 
Vaipuoiut«,  G'S— e     1  100°  64',  128°  £B';  ct  baul  imperf ;  G  S-B— B-9,  BSO. 

StOmriallit. 
BmmiU,  fl— 8-5     1  IDS"  SS'.  108°  IB' ;  bnhbk:  G  4-7— 4-9,  117. 


in.  CRYSTALLIZATION  TRIMETRIC." 


Orpiniuit, 

BolpllDT, 

C«»"»irtoiiite, 

"••cignin*. 


^Ooeblore, 
™»onilit«, 


SopdU, 


Wthuita, 


8— a  6 
a— ao 

S— S'G 

a— 2-6 

2— S-6 


I.    T.UBTBE  ITKMKTALI.IC. 

107°  CO',  eS°  50' ;  cl  bnehjd  imperf;  Q  1-5—1-6,  40S. 
On,  bh:  O  6—8-1,426. 
/,100°40';  ll83°80';folliyw,82. 
■lei  Oct;  /101''46';  Oct   1   106°  S6',  8B*  07',  148°  28'; 

a  1072,  88. 
6/100°;  niafl°6B';  ci  brachyd  parfl  ;  02-8—2-9,418. 
/  97*  6',  II  86°  SO'  J  colorlcu ;  G  2-0 ;  46B. 
/ 101°  42',  i|fla°  8',  1198°  60';  ywh,  bnh ;  G  1-8—1-1, 

418. 

1 1 18°  60' 

/107°40'i 

790°  8*'; 

/  90°  42' ; 


G  1-9—2  ;  tute  aaliiic,  cooling,  488. 
el  bracbyd  ;  twU  pongcDt,  379. 


h«mibed;  G  176,  884. 
el  bracbyd! ;  w;  G  2—2-1,  884. 
tl  0 ;  Uat«  alkaline ;  G  2-78,  S6G. 
/120°;  cleav  baMl,micHeoi)tl  lam  elaatic ;  G  2-7-8-1, 

221.     Phlogopitc,  and  Lepidolite  limilar,  234,  226. 
/ 120° ;  et«aT  baaal,  mieaceoiu  t  lam  flex,  indast ;  6  2-7 

—2-8;  green,  203. 
7119°  20';  1172°  22'i  b,  bh-gn  ;  O  2-8— 8.  42B. 
el  aacrod  ;  taste  aaline,  bitter,  SSS. 
7118°  60';  c/ imperf;  0  8-7—3-73,461. 
7l03°lS';t/  ftperf!;  G«-«— 6-S;  w,  ywb,  gnh.  871. 
/ 1 16°  ;  cl  imperf ;  taate  bitter,  veak ;  G  2-78,  37T. 
7126°  62'-,  n(baB)6a°  11';  G  •.i-55-2T,  281. 
7101°;  c/brashydl  ;  gj-h-w.  bnb,  -1(19.     FiKberite,  G 

2-46,  406. 
798°-94° ;  gyh,  ywh,  466. 
1 18«°  68'  i  in  70°  82' ;  w,  G  6— 6'6,  140. 


du 


CBYBTALUZATION   TBIMSTBIO. 


Anglesite, 

Mendipite, 

Heavy  Spar, 

Caledonite, 

Flaellite, 

Olirenite, 

Stilbite, 

Anhydrite, 

Celestine, 

Witherite, 

CeruBite, 

Atacamite, 

Descloixite, 

Serpentine, 
'Cotannite, 
Wayellite, 
Aragonite, 
Scorodite, 

Enchroite, 

Strontianite, 

Brochantite, 

Margarite, 
Libethenite, 

Epistilbite. 
Harmotome, 

.  Phospbocalcite, 
Manganocalcite, 
Sloanite, 
Childrenite, 
Calamine, 
Triphyline, 
Gothite, 
Portite, 
Herderite, 
Natrolite, 

Thomsonite, 
Triplite, 
Datholite, 
iEschynite, 


8*6 

»— * 

8—4 
8-6—4 


Hardoen. 

2-6—8    / 108°  88',  n  (baa)  104«>  81' ;  w,  gyh  ;  G  6-2— 6-8,  870. 

2-6—8    / 102°  86' ;  el  If;  w,  ywh ;  G  7—7-1, 128. 

2'6— 8-6  / 101®  40' ;  l«(ba8)  106°  24' ;  G  4-8— 4-8.  866. 

2*6 — 3     /  96°  ;  cleav  indistinct ;  gn,  bh ;  G  6*4,  872. 

8  / 106°  ;  w  ;  trp,  98. 

8  792°  80',  n  110°  60';  el  imperf ;  G  41— 4-4,  42a 

8-6  1 94°  16'  -,  in  rectang  pms  ;  el  brachyd  1 1  p'ly ;  G  2 — %% 

882. 
8—8-6    7102°  66';  cl  0  perfl  ft  perf,  ti  less  so  ;  w,  bh,  gyh; 

G  2-9—8,  869. 
8—8-6    7 104°— 104i°  ;  U  (bas)  104°  8' ;  G  8*9—4,  868. 
8-8-76  7 118°  80' ;  cl  7,  imperf;  w,  gnh ;  G  48,  449. 
8—8-6    7 117°  18' ;  el  7imJ)erf ;  w,  gyh ;  G  6-4—6-6, 462. 
8-8-6    7112°  20',  n  106°  40' ;  green,  bkh  ;  G  4—4*8, 188. 

7 100°  28',  occurring  prisms  122°  6',  116°  26' ;  bk,  oliy«, 

y w,  bnh  ;  G  6889,  862. 
Angles  of  Chrysolite  (pseudomorphs?);  G  2-2—2-6.  281. 
799°  46',  t?  118°  88' ;  w ;  G  6-24,  97. 
7126°  26',  H  106°  46' ;  el  7imperf ;  G  2-8—2*4,  428. 
7 116°  10' ;  U  (bas)  108°  26' ;  G  2-9—8-0,  448. 
8-6—4    798°  2',  tT,  120°  10' ;  gn,  bn  ;  G  81—8-8,  419.     Dufr^ 

nite,  leek-gn,  427. 
8*6—4    7  92°  8',  11 117°  20' ;  c/  7,  11  imperf;  gn  ;  G  8*884,  42^ 
8*6—4    7 117°  19' ;  cl  I;  G  8*6—8*76,  460. 
8-6—4    7104°  10',  21  114°  29' ;  U  161°  62' ;  c/  tT  / ;  gn  ;  G  8*7 

-8-9,  391. 
8-6—4*6  7120°  ;  Micaceous;  lam,  rather  brittle;  w;  G  8,  8O0L 
4  792°  20',  li  109°  62' ;  el  imperf;  dark  gn  ;  G  8'6— 8-fl^ 

420. 
4  7 186°  10' ;  el  brachyd !  w;  bh,  ywh  ;  G  2-2—28,  33a 

4—4-6     1  121°  6',  119°  4',  89°  62';  U  110°  26';  cl  imperf; 

2*86—2-6,  828.    Phillipsite,  similar ;  G  2*2,  824. 
4*6 — 6    Hemihed,  monoclinic ;  gn  ;  G  4—4-4,  426. 
4—4-6    7  near  Aragonite,  462. 
4-6  7 106°  ;  white  ;  G  2*441,  829. 

4*6—6    7 111°  64',  21  76°  46' ;  el  imperf;  G  81—8-8,  424. 
4-6-6    7 108°  64' ;  clll;  w,  gyh,  gnh  ;  G  8-8—89,  81  a 
6  7  94°,  ta  180° ;  gnh,  gy.  bh  ;  G  8-46—8-66,  406. 

6  7  94°  62',  is  130°  40' ;  bn  ;  G  4—44,  129. 

6  7120°;  white;  G  24,  811. 

6  7  116°  63' ;  el  imperf;  G  2-9—8,  410. 

6-6-6    791° ;  w;  gyh ;  G  21-2-27,  327.     Scolecite  is  si 

828. 
6 — 6-6    790°  40' ;  w ;  bnh  ;  G  2-8—2-4,  826. 
6—6-6    bn,  bkh-bn  ;  G  8-4—8-8,  408. 

6—6-6     7116°  26' ;  is  76°  44' ;  cl  indistinct ;  w ;  G  2*9—8,  884. 
6—6       7 90°  84' ;  ij  127°  19' ;  el  imperf;  G  4*9—6*2,  867. 


GBTSTALUZATION  TBIMETRia 
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Wohlerite, 

Lievrite, 

Brookite, 

Amblygonite, 

Cfaondrodite, 

Keilhanite. 

Prehnite, 

DiAspore, 

GhrysoliU, 

loliU, 

Staurotide, 

Andftliisite, 

ChTjrsoberyl, 


HardDMB. 

6-6  790°  64',  0 :  II 144®  1'  ;  cleay  ;  yw.  bnh,  gyb  ;  G  841, 

848. 
6-6—6     /111®  12';  1  188<>  26',  117°  84'.  77°  60';  gyh-bk;  G 

8-8—4-2,  262, 
6-6— «    7100°  ;  bn,  bk;  el  indistinct;  G  8-8 — 1-2,  128. 
6  7106<^  l(y  ;  el  7perf;  8— 3-16,  409. 

6—6-5     794<^  26',  hemihed  ;  yw,  bn  ;  G  8-1—8-26,  186. 
6-6  7122®  80';  bnb-bk,  841. 

6—6-6    799®  66' ;  el  basal ;  gnh,  w,  ywb  ;  G  2-8—3.  314. 
6—7       793®  62'.  t§  129®  64';  el  brachyd  1 1  G  88— 8-6, 128. 
6—7       794®  8',  ti  130®  2' ;  green,  glassy  ;  G  8-8— 3-6,  184. 
7—7-6    7  119®  10';  el  indistinct;  G  2-5—2-67,  214. 
7—7-6    1  129®  20';  el  bracbyd,  imperf;  G  8-5— 3-376,  261. 
7-6  790^  44' ;  cl  7;  G  31—3-8,  267. 

8  7124®  19';  r§98®  8';  c/ basal! ;  yw,  bnh.  bh,    gnb,  w  ; 

G  8-4,  269. 
8-6         7119®  46',  8«  70®  40';  el  bracbyd,  imperf;  G  8-6— 8-8, 

122. 


IL    LUSTRE   METALLIC. 


^mbergite, 

1—1-6 

%^i^anite, 

^y»^lDnte, 

^•«»a«onite. 

^itinite, 

^^^irothine., 

S*«I>hanite, 

®^^><;ronite. 

1-6—2 
2 

2—2-6 
2—2-6 
2— 2-6 
2— 2*6 
2—2-5 
2—3 

^l>l>er  Glance, 

2-6—8 

^'^rnonite. 
^^omeyerite, 

2-5—8 
2-6—3 

^^Tgite, 
^^Ichite. 
2i»ilienite, 

8 
8 
8—8-6 

^«>lfebergite. 

3—4 

^xiganitc, 
^^•crMite. 
^^ncodot. 

3-5—4 
3-5—4 

6 

^^•'icopyritc, 

^olfrim, 

^^Tinibite, 

5—6-5 
5—5-5 
6—6 

'^*nUHte, 


6—6 


7  119®  80' ;  cl  basal ! ! ;  bnh  bronze  ;  4-2—4-8,  71. 
7110®  48',  n  78®  84' ;  gy ;  G  6-7—8-5,  64. 
7  90®  46' ;  el  brachyd ! ;  G  46—4-7,  83. 
798®  40' ;    el  7,  it ;  G  4-8—6,  125. 
7  101®  20' ;  el  basal ! ;  gy ;  G  6-6—6-8,  76. 
7110®;  long  acic,  cryst ;  gy  ;  G  6*1— 6*8,  81. 
791®  80' ;  el  H  !  ;   lead-gy  ;  6-4—6-6,  88. 
7116®  89';  2172®  12';  c/ 21,  it;  bk;  G  6-2—6-8,  86. 
7  119®  44';  el  one  perf;  gy ;  G  6*4 — 6-6,  86. 
7  119®  86' ;  21  126®  28';  el  I  dif!  gy  ;  G  5-5—5-8,  46. 
7  98®  40';  U  96®  12' ;  gy,  dark  ;  G  5-7— 5-8,  80. 
7119®  35';  gy ;  G  6-2—6-3,  48. 
798®  11';  bk;  G  4-4—4-6,  87. 
dark-gy ;  G  5-7— 6-8,  82. 
7 120®  89',  Rose  ;  G  6-8— 6*4,  74. 
7101®,  «2  138®  12';  gy  ;  G  4-748,  78. 
7  99®  40' ;  el  brachyd ! ;  gyh-bk ;  G  4-3 — 44,  180. 
7  119®  59' ;  often  in  hexag  twins  ;  w ;  G  9*4— 100,  85. 
7 112®  36' ;  el  basal! ;  G  6-9—61 ;  gyh-w.  68. 
7  111®  80',  (122®  26') ;  cleav  ;  w  ;  G  7-0—7-4,  61. 
7 101  ®  6' ;  n  99®  12' ;  bk.  861. 
7  100®  40' ;  cl  »l,  fl  imperf;  bk  ;  G  6-4—64,  863.     Men- 

gite  similar,  356. 
7 101®  82';    occurring  prism  122®  64' ;  .c/  imperf;  bk  ; 

G7-1— 8,  861, 


CBTBTALLIZATION    MONOCLIinC. 


188°;  t/imp«rf;  G    8'R— el; 

elt;  Ga-9— 6-a,  fla. 


S«iii«r»kite.  66         / 101",  Ci  ISft"  ti 

lallie.  3EG. 
MwihcImI,  6-5—6    /Ill'SS';  1180=8'; 

RunnieUbel^it«,    85—6    / 123"  to  124'>;  w;  0  7—7  2,  81. 
Mareuitc,  fl— 6-B    /lOe"  6',  H  80"  20' :  ywh  ;  04-«— 4-9,80. 

8-6  1120":  clnone;  0  4  8—1-8;  minufaUM,  S68. 

8-5  791044';  1(109"  4fl-,  21  70"  80';    rf  imperf ;  G  CT— 

4-9,  S5S.     PolrcrMo  i«  related,  B67. 
6-5—7     rii°  62',  0  :  )I  147"  43' ;  bkh ;  Q  4«— 4-9,  181. 


Enieaite, 
Polymignyte. 


Foliabite, 


IV.  OEYSTAIJ.IZATIOS  MONOOIINIO. 


Katron, 

1—1 -c 

Kermeeit«, 

1—1-5 

Olaaber  Salt, 

1-S— 2 

flypanm. 

]-5— 2 

Vivianite, 

1-6—2 

Realgar, 

1-6-3 

Copperas 

2 

2 

Borai, 

3-2-6 

Botryogen, 

2—2-6 

Pharmacol  its, 

2—2-5 

Bieberite, 

Erythriae, 

3—2-6 

L«n>Tkit«, 

3—2-8 

Joliannite. 

2- SB 

MiaTByrite, 

2—2-6 

Gay-Luaaite, 

a— 8 

VaaqaeliDiU. 

2-6-3 

Wbewellite. 

2-5—8 

T,-ona. 

■2 -6— 8 

GUnberite. 

2-5—8 

Kottigite, 

2-6-8 

Aphanwitt, 


T.    LISTRK   UNilKTAI^lC. 

Uexng  tables ;  /120°  nearly;  angle  betweea  the  optical 

axea  7"  24' ;  d  bual !  I ;  0  2-B6— 2-86,  476. 
/7liO  26';  taitc  aUfaline.  4SB. 
cl  baiol ;   r  ;  O  44 — 18,  Ul. 
786"  81';  ff  clinod  perf,  see. 
prisms    111"  42'.  143*42';  ri 


7  111"  12',  ^71°  26';  1  119"  Iff  ;  bh  ;  G  2-68,416. 

774°  26';  t2  113"  8';  r,  rdh-yw;  G  3-4— 8  6.  81. 

782°  31';  gn,  w;  Gl-8— 1-fl;  taste  iaky,  886. 

/139"  12';  hyncinth-red  ;  G  4-2 — (-3;  88. 

787°;  taste  sveetisb,  alkaliae,  feeble;  G  1-716,  SM. 

7119"  B6';  ia  98"  16';  bn  ;  6  2— 2-1,  887. 

/  111"  6';  1   m"  -24':  d  clinod  perfl ! ;  G  3-6— S-^B. 

414. 
Like  Copperua  ;  rdh,  886. 

7111*  16',  C70"  64';c;«liDodI1;rdb;  Ga-9— S-1,41   . 
One   perf  cleav ;    O  :  \i   120"  46' ;    G  6-3—7 ;  gyh-^ 

ywh,  ej-h.  374. 
7  69»  ;  C  66"  40'  ;  d  I;  G  S-19  ;  gn,  386. 

733" ;;8',  18  90°  30';  bk;  G  5-2-6-4;  ttOmutallie.li 

76B'>60',078°  27';  el  I;  ywh-w;  G  1-9—2,466. 
bkh-gQ,  dark-gn  ;  6  5<5— 58,  36a 
7100"  86';  d  0;  w.464. 
(7103°  16';  taatealkalioe;  61-»— 2,164. 
783°  20';  «i  0  perf,  G  2'6— 2-9,  874. 
Lik«  Cobalt  Bloom ;  G8-1  ;  rdh,418. 
7  61":  el  ii  perfl;  aiureb;  R  6-2— 6-6,  B»a 
/es"44';  rd;  6  6-9—6-1,  86S. 
768";  gn,  b;  G  416— 4-4,  428. 
787°  62' ;  ir  ;  G  214—318, 166. 
1 1(8"  4' ;  d  ttinod;  I  p'ly ;  G  816— 2-a,  880. 
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LanmoBftite, 

StUbite, 
Azorite, 

Barytoealdte, 

Tkmierita, 

BrewBterite, 

WollMtonite, 

PecioUte, 

Konazite, 

Seoleeite, 

▼tgnerite, 

^odoniie. 
Hornblende, 

I«ndite, 
''^foxene. 


HardntM, 
8 


igite» 
vmene, 


8 

8-6— 4 
8-6—4 

4 


5 
6 
5— 5-5 

5— 5-5 
6—6-5 


/86<'  16',  cl  U\\;  G  2*26—2-4.  807.     Leonbardite  re- 

•emblet  Lamnontiie,  808. 
/M®  16',  deiv  dinodl  p'ly  w,  pdh,  yw;  G  2—2-2,  882. 
/99<*  82'  ;  b ;  G  8*6— 8-9,  469. 
/ 108<>  42' ;  el  basal  1 ;  gn  ;  G  8-7—4-1, 468. 
/106«>  64' ;  C78®  62' ;  G  8-6— 8-7, 468. 
above  4  /96<'  10 ;  0:  190^  40';  el  diagonals,  one  per£ 
4-6—6    / 18«<> ;  0  :  it  98<>  40' ;  el  dinod  p'ly ;  G  2-1—2-6,  882. 
4-6—6    /87<^  28'.  2i  95®  86';  dear  ;  G  2"76— 8,  166. 
near  Augite  in  form ;  w ;  G  2*6 — 2*8,  806. 
/98<>  10',  C  lOH^  46' ;  c/  basal  1 ;  G  48— 6*26,  402. 
Monodinic.  according  to  Rose ;  191^—91^  86';  G  2-1— 

2-26,  828. 
796®  26' ;  Cll^  68' ;  el  imperf ;  G  8*068,  408. 
Angles  of  dif  prisms,  186°  4',  (or  186<*  48');  188*'  48', 

(or  188<>  66');  c/ imperf ;  G  8-4--S-6,  268. 
6*6—6-6  /87*>  6',  like  Angite;  el  I;  rdh;  G  8-4—8-7,  167. 
6—6       /124°  80';  el  /,  perf ;  colors  Tarions,  w  to  gn  to  bk; 

G  2-8—8-2.  272. 
791®  80' ;  O  88<>  16' ;  el  7indist ;  G  8—8-16,  404. 
787°  6';  el  7,  and  diags;  also  0  sometimes;  G  8-2 — 

8*6,  168. 
Ii70°  61';  0  :  ii  114°  66';   G  8*8—4-2;  bk,  gnh,  bnb, 

gyh,  208. 
7118°  48'; 

8-6,242. 
Clear  142°  ;  w,  gyh  ;  G  2*4—2-46,  268. 
786°  66';  G  8  2— 8-6,  176. 
768°  8';  1  70°  88',  li  70°  9'  0  :  ii  116°  24' ;  el  imperf; 

G  8-2—8-6,  206. 
7116°  16';  gy,  bnh,  211. 

White,  rdh ;  G  2-6—2-6,  264,  (perhaps  Orthodase). 
787°  ;  el  7  and  it  perf;  G  81—8-2, 169. 
7116°;  c/ imperf;  G  4— 4*6,  211. 
7116° ;  el  dinod  I ;  G  8—81,  267. 


6—6 

6—6 

6-6—6 
6 


-5 
6—6-6 
6—7 


1-6 
6-6 

6-6—7 
6-6—7 
7-6 


el  0  perl^  ii  nearly  perf;  w,  rdh,  bh ;  G  2-4 
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^r 


^ialebenite. 


2—2-6     7119°  12',  ii  182°  16';  gy,  wh;  G  6—64,  79. 

2—2-6     789°  88',  li  88°  18' ;  el  imperf;  bk  ;  lustre  snbmet ;  G 

6-2— 6-4.  76. 
2-6  2  120°  49';  0  :  2  188°  62';  el  2  perf;  gy ;  G  64,  76. 

4-6  Cl  basal  perf! ;  bk,  gyh  ;  G  4-9—61,  126.     Heterodin  is 

similar,  127. 
^^Ifhun  (in  part)  6^6-6    7 101°,  (791°  69',  according  to  Desdoizeaux. 
^^Unite,  6-6—6     See  aboTe ;  sometimes  snbmetallic. 


^^onite, 
^^'^nerite. 


e 


CBTBTALUZATION    HEXAGONAL. 


y.  CRYSTALLIZATION  TBICLINIC. 


^.-yiuigMto, 

a-8 

.-. 

Utrubite, 

6ft— fl-i 

AlbiW, 

Labradorite, 
AndeuDe, 
Anorthita, 
KymiU. 

6 
6 

a 

6 
6-1 

AiiniU, 

Sillimanite, 

DanbnriW, 

fb—n 

«-5— 7-. 
7 

/:  J' 118°  80',  0:l»i'-Z-;  demr  basal  1,  1«. 

lOB"  SB',  127"  40',  las"  10';  oleav  imp«rf;  b;  0  3-8— 

2-8,  380. 
Different  priuu,  anglea  SS"  SO',  92°  84',  IIS'SO';  SB^ 

between  cleavage*;  one  el  perfeot;  O  8-4 — 3-6,  178. 
■6  93°  80',  91°  B'.gS'SO';  eleav  8  aneqnal;  G  S-7— S-«, 

380. 
/ :  /  122°  16' ;  O  :  il  93°  36' ;  G  2-66— 2-«6,  MO. 
/:  r  120°;  0:  1198°  16';  G  2-8— 2-7,  239. 
/:  11119*' 16'j   0:t1B9°32';  G  2-86— i-B.  287. 
Like  Albite ;  bnt  e^  Icm  perf«ct ;  G  2-B5— 2-74,  238. 
/-.  /'120°80';   0:  fl  86°  48';  G  2-80—2-78,  284. 
O  :  il  100°  W,  il :  il  106°  16';  /;  /"  97°  4';  <■/  macrod; 

G  8-1—3-7,  268. 
134°  40',  116°  17'.  136°  10';  bn,  gyii,  bk ;  G  8-271,218. 
-6  l-.rss^  »arj-ingto  110°  ;  <-' maerod ! ;  G  3-2— SB,  M6. 
110°,  64°,  93°  ;  cl  dist ;  jwh,  pale ;  G  2-9—3,  212. 


VI.  CRYSTALLIZATION  HEXAGONAL. 


1.    UTSTBK   UNMETALLIC, 

lodyrite,  Haiag  pma,  0  :  1  136°  48' ;  yw,  95. 

Ripidolite,  1—8  Heiog ;  clbual!!  ;  lam  flex;  G  3-7—3,  296. 

Brndtu,  16  Heiagtables;  <Iba«alI1;  0  2-86,188. 

Nitratine,  I-G— S  R  106°  33';  el  It  pert;  G  2—2-3;  tasle  conling.  43& 

Chlorite,  1  -6—2  Tab  ;  el  basal !  I ;  lam  flex  ;  G  2-8—2-9.  294. 

ChaloophylliU,  3  B  6y°  48' ;  rl  haul!  1 ;  gn ;  G  2-4-2-7,  4-2B. 

Xanthocone.  2  .B  7l°  84',  0  :  Ji  110°  SO' ;  rd,  bn;  G  fi— 5-2,  87. 

Coquimbite,  2 — 26  Hexag;  0:1  151°;  w,  bh;  tute  ropperu;  0  2 — >'- 

880. 

Praii*tit«,  2—2-6  A  107°  48' ;  d  fi  ;  rd  ;  G  6-4—5-6,  78. 

Pfn^yrit«,  2—2-5  R  lOB"  42";  i  R  137°  68';  el  R  ;  bk,  rdh  ;  G  6-7—6— 

77. 

Citlnabu-,  B— 2-6  R  92°  46' ;  2  fi  71°  48'  i  «/  /  ;  r  :  G  B— S'l,  48. 

Cronatadtite,  2-6  Heiag;  clbisal!;  bnh-bk  ;  G  3'8— 3-4.  299. 

8wuDi(«,  2-6  8  fi  72°  30' ;  cl  0  easy  ;  t,  gn,  yirb,  bnh  ;  G  8-66,  3V 

PyroMlwit«,  CI  basal!!;  lam  flex;  G  2-8—26,  291. 

BiotiU  (Ifiu).  9-6— a  HeMg;  •^baialll;  G  8-8— S-I,  226. 

Odoito.  8  fi  105°  C ;  e/ fi  p«rf;  G  2-6-2-8.  486. 

ToIborthiU,  S— 8-S  Hazag;  d  one  perf;  yw,  y«h-gn;  O  3-4- >-»,  ISS. 

OrMooekIt«,  8—8-6  Hexagpms;  hoDsy  yv,  61. 

TanadiniU,  Haxag;  yir,  bn  ;  6  6-8— 1-3,  883. 

Ofbbaits,  8—4  Haxag ;  cl  b«««l ;  G  S-8— 8-4,  184. 


OBXBTAIXIZATION   HlpUflOMAt. 
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Dreelite, 

Mimttene, 

Dolomite, 

Almiiie, 

Jmroaite, 

Fyromorpliite, 

Dudlogite, 

Ohalybite, 
Gonnelite, 
GhaUziie, 
^yrosmalite, 

Brvonnerite, 
Pwiiite, 

^'ntonite, 
Inocerite, 
Zme, 

I^'optase, 
*«»itluooite. 


ic«4nite. 


line. 


®«»^«]yt«. 


^^'^^Tnaline, 
1. 


^^acite, 


HardneM. 

8—4        B  107<>  29' ;  e/  iJ  perf ;  G  2-8—8,  441. 

8-6  B  98°  to  94<> ;  <r/  22  traces  ;  w ;  G  8-2—8-4,  878. 

8-6  Hexag;  0  :  1  139®  6';  yw,  rdh;  G  71— 7*26,  401. 

8-6—4     B  106°  16' ;  clB  perf;  G  2-8— 8-1,  441. 

8-6—4     B  89«>  10' ;  c/  bas  1 ;  w ;  gyk,  rdh ;  G  2-6— 28,  888. 

B  88°  68' ;  clhBB;  ywh  ;  G  8-2—8-8,  889. 
8-6—4    Hexag;  0  :  1  189°  88';  el  imperf;  gn,  yw;  G  6-9—7-1, 

400. 
8-6—4-622  106°  61',  (107°  20^);    cl  B  !  i  rdh,  bnh  ;   G  8-4— 8*6, 

446. 
8-6— 4-6  B  107° ;  el  B  !  ;  gnh,  bnh ;  G  8-1—8-9,  444. 

Hexag;  b;  trl,  876. 
4—4-6    B  94°  46';  cl  B,  also  hexag;  w,  rdh  ;  G  2—2-2,  819. 
1-6     Hexag ;  0:1  148°  80' ;  cl  basal  1 ;  bn,  gy,  gn  ;  G  8—8-1. 

8ia 

r-6     B  107°  28' ;  el  B  perf;  G  8—8-68,  448. 
4-6  Hexag  ;  1  120°  84',  164°  68 ;  cl  basal !  bnhyw;  G  4*86, 

468. 
4 — 6       Hexag  tables ;  el  basal ! ! ;  lam  brittle ;  G  3—3*1,  297. 
4—6        G  4*7  ;  ywh-bn,  96. 
4—4-6     Hexag;  el  basall  I ;  rd,  G  6-4— 6-6,  110. 
6  0:1  189°  47' ;  0  :  22  124°  80' ;  el  indistinct ;  G  8— 8-8. 

897.     OryptoliU  in  acic  hexag  pms ;  G  4-6,  899. 
B  126°  24' ;  2  22  96°  58'  ;elBI;  gn  ;  G  8-2- 3-4, 809. 
B  107°  40' ;  c/  22  ;  w,  gyh,  gnh  ;  G  4—4-6,  447. 
22  116°;  f22  128°  30';  i22  142°  62';   el  basal  and  lat- 
eral; G  8-9— 4-2,  189. 
Hexag;  bn,  r  ;  G  4*912,  312. 
6*6—6     Hexag ;  0  :  i  164°  7' ;  el  I  imperf;  G  2*4— 2*65,  233. 
6-5—6-6  Hexag  \  0:1 186°  2',  0  :  i  164°  16' ;   el  I,  0 ;  Q  2*5- 
2*66,  232. 

6  22  126°  26',  4  22  73°  30' ;  el  basal  I    22  imperf;   G  2*86— 

8, 181. 

7  22  94°  16';  hexag;  el  indistinct;  colors  various;   G  2*6 

—2*7,  146. 
7—7*6     2  22  183°  ;  el  imperfect;  bk,  bn,  b,  gn,  rd ;  G  3—8*3,  270. 
7-6—8     Hexag  ;  0  :l  160°  8';  el  basal  not  very  distinct ;  O  2*6 

-2*7,  178. 

8  22  116°  40';  el  22;  G  2*9-8, 189. 

9  22  86°  4' ;  el  basal ;  G  3*0—4*2,  111. 


6 
6 
6*6 

6*6 


^^ybdenite. 

1-1-6 

^*»phite, 

1—2 

^•lUne, 

1-6-2 

*J<*r»dymite, 

2 

n.    LUSTRE   METALLIC. 

Hexag  tables ;  el  basal ! ! ;  G  4*1—4*8,  66. 

Hexag  tables ;  el  basal ! ! ;  G  2*0891, 29. 

Hexag;  dark  b  ;  G  3*8—3*9, 66. 

2  22  66°  40' ;  22  81°  2' ;  el  basal  I ;  gyh  ;  G  7—8*4,  21. 
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OBTSCAUiEATlOK  HEXAOOSAI. 


Hftrdnett. 

Tellurinm, 

2—2-6 

Bismuth, 

2— 2'6 

Ttnorite, 

PolyUtite, 

2—8 

Millerite, 

8—8-5 

Allemontite, 
1 

8— »-6 

Antimony, 

8—8-6 

Arsenic, 

8*6 

Pyrrbotioe, 

4— 4-» 

Copper  Nickel, 

6—66 

Hmenite, 

6—6 

Breithauptite, 

6-6 

Hematite, 

6-6— 6-6 

Iridoemine, 

6—7 

B  8«<*  6V;  G  6-1— 6-8;  tin-w,  20. 

i2  87<>  40';  G  9«727  ;  tin-w,  rdh,  20. 

Scales;  G  6—6*5;  lead-gy,  117. 

Hezag,  0 :  1  121<=>  80',  tobnlar;  el  indbl;  bk;  G  e-SU, 

86. 
22144®  8';  clB;  yw;  G  5-2— 6-7,49. 
Rbombobedral ;   cl  basal  f;    w;   G  6*1 — 6-9;  mrwmieal 

antimony,  22. 
n  87®  85' ;  i/2  117®  7' ;  el  basal ! ;  w ;  G  6-6—6-8,  «1. 
R  85®  41 ;  w,  gy ;  G  5-6—6,  22. 
Hexag  pms ;  el  basal ;  bronse ;  G  4-4—4*7,  60. 
Hexag ;  d  imperf ;  rdh  ;  G  7*8— 7*9,  62. 
B 86®  40'-86o  10' ;  el  imperf;  gyh-bk;  G  46-^-1,  118. 

(kiehtaniU  6  R  61®  29^,  116. 
Hexag;  rdh;  G  7  641,  68. 
R  86®  10;  el  imperf;  gyh-bk;  G  4-8—6-8, 118. 
R  84®  52' ;  w,  gyh  ;  G  19—22, 19. 


¥' 


k 


J 


SYSTEM 


MINERALOGY, 


MOST   EECEIT    DISCOYERIES: 


FLU.  DE.'WKIPTKIXi'  OF  9PFXIKS  AND  THEIR  LOCALniES,  CHEMICAL  ANALVSES 

ASD  F(>K)IL-LAW,  TAUI.i:^  FflH  T11R   DETERJtlSATION  OK  JII.NRKALK, 

WlTn  A  TSEATI:)E  (IN  MATIIEJIATICAL  (.'KYMTALLOiniAPlIT 

AND  THE  DKAWINfl  Ot  RUURES  OF  CRYsiTAia, 


ILLL^STRATKl*    ]!V    Xir.MEROCS    WOOD    CUTS. 

Bv  JAMES  D.  DANA,  A.  M. 


VOLUME    II. 


^TW  YORK  ASD  LOKDOS: 
PUBLISHED  BY  GEORGE  P.  PUTXAM  &  CX>. 


THOMAS  J.  STAFFORD,  PRINTER, 
NEW  HAVEN,  CONN. 


INTRODUCTORY  REMARKS. 


I  DeBcriptions  of  Species,  tbe  characteristics  are  meDtioned  in  the  fol- 
oxler: — 1,  Structure;  2,  Hardness,  Specific  gravity,  Lustre,  Color, 
eity,  etc.;  3,  Chemical  Composition  and  reactions,  etc. ;  4,  Geologi- 
ion  ;  £,  Localities  and  Mineral  associates,  etc. ;  6,  Altered  Forms, 
r  Structure  are  included,  the  ey stem  of  cry stalliEatiou,  axial  dimen- 
mniog  forma  and  angles,  cleavage,  modes  of  composition,  and  semi- 
le  if^egaUons. 

:nd  uiy  ambiguity  in  the  angles  and  prisms  referred  to  in  the  follow- 
■,  and  render  the  suliject  intelligible  to  those  who  may  not  be  famil- 

crystallographic  language,  a  few  expluifttioDB  are  here  given  in 
adon  of  some  of  the  principles  more  fully  elucidated  in  the  chapters 
allography.  Tbe  annexed  figure  represents  a  rectangular  prism  with 
edges  and  angles.     0  is  the  basal  plane  r —    .i-^A^ 

rism ;  t»  the  larger  lateral  plane,  parallel  /  \  / \"      \ 

ager  lateral  axis;  t't  the  smaller  lateral 
trallel  to  the  skorler  lateral  axis,  a,  i 
axes,  of  which  a  is  tbe  vertical,  b  the 
HtersI  or  brachy diagonal,  c  the  longer 
'  macrodi agonal.  /  are  planes  on  the 
the  rectanguLtr  prism,  which  when  e 
ould  form  a  verlical  rhombic  prUm,hav- 
lesftand  c  in  the  rnlio  of  U  :  1c.     Itts 

the  unit  or  fundamental  vertical  jirism- 
aoes  parallel  to  the  loriffer  later<il  axis, 
Dg  for  the  axes  a,  6,  the  ratio  la ;  16  ; 
upwards  they  form  a  dome,  (so  named 
»1H,  a  house),  which  is  called  the  macrodome.  The  planes  li  in  a 
lanner  form  what  is  called  a  brachi/dome,  they  being  i)arallel  to  the 
ileral  axis  ;  iu  axes  a,  c,  have  the  ratio  la  :  Ic,  that  is,  the  two  di- 
3f  this  horizontal  prism  have  this  ratio.     These  two  domes  are  there- 
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furc  the  nnil  domes.  The  planes  1  on  tlie  eight  angles  are  planes  of  an  oc- 
taliedron,  having  for  the  axes  a,  b,  e,  the  ratio  In  :  lb  :  le.  It  is  therefore 
the  unitorfundameatal  octahedron,  (1).  Its  pyramidal  edges,  if  the  octahe- 
dron were  completed,  as  in  f.  13,  would  be  of  two  kinds,  two  at  eadi  ax- 
tremitv  opposite  to  the  axis  c,  tlie  longer  lateral  axis,  and  two  oppoaitd  to  (, 
the  shorter  lateral  axis.  The  former  is  the  macrodl agonal  edge,  the  latter 
the  brachydiagonal. 

By  doubling  the  length  of  the  vertical  axis,  the  lateral  being  fixed,  we 
form  the  octahedron  2  ;  by  trebling  it  the  octahedron  3 ;  by  halving  it  the 
octahedron  i;  and  so  for  the  domes,  doubling  the  vertical  ai.ia  ne  have  tbe 
dome  2»  or  2i  ;  by  halving  tlie  same,  the  dome  Jt  or  Jt,  and  so  on.  The 
letter  i  stands  for  infinity,  and  means  that  the  plane  is  parallel  to  oneof 
tlie  axes  ;  i,  that  it  is  parallel  to  the  longer  lateral  axis ;  t,  that  it  b  parallel 
to  the  shorter  lateral  axis :  i  or  /  alone,  or  as  the  initial  letter  in  a  symbol, 
signifies  that  the  plane  is  parallel  to  the  vertical  axis.  A  plane  ii  is  parallel 
both  lo  theverUcal  and  longer  lateral;  t7,  both  to  the  vertical  and  shorter 
lateral. 

The  octahedrons  alluded  to  above  have  for  tlie  axes  b,  c,  the  ratio  16 : 1«, 
and  belong  to  what  is  called  the/Hin'smcii/a/ series.  But  others  may  exist 
with  different  ratios  for  b  and  c,  and  any  value  for  a.  If  the  ratio  for  6,  e,  \& 
1 6 :  2fl,  then  as  6  is  the  shorter  lateral  axis,  if  tlie  vertical  axis  is  lo,  the  octxt- 
hedron  is  1 2 ;  or  if  the  vertical  axis  is  3a  the  plane  is  32,  or  if  ^,  it  is  -^a 
So  for  tlio  ratio  36:1c;  if  the  vertical  axis  is  In,  the  octahedron  is  la,  o'*-  i 
2a,  it  i*  23 ;  and  if  the  vortical  axis  is  infinite,  the  plane  is  parallel  to  ^Jb 
vertical  axis,  and  the  symbol  is  ig.  The  first  figure  or  letter  in  these  syxM 
bols  always  refers  to  the  vertical  axis,  and  the  second  to  one  of  ihe  lat^vi 

ftXOB. 

Tlie  ]>Ianes  may  thus  be  viewed  a.s  lying  in  vertical  zones,  a  different  eo^ 
for  every  ratio  of  the  lateral  axes  6  :  e.  Each  series,  or  zone,  terminates  a^O 
in  the  basal  plane  of  (lie  prism,  for  which  a=0,  and  6c^tfi  in  a  vertical  pr3^> 
for  which  a  is  infinite. 

The  small  tables  inserted  in  connection  with  tlie  crj'stalline  firms  of  ma'^- 
of  the  species  consist  of  the  vertical  zonet  of  occurring  planes.  The  plan  ^ 
of  a  vertical  zone  have  mutual  horlzonlal  'iHter$ectiona  in  the  crystal.  C<^* 
serjuently  in  a  crystal  notobliijiie  the  inclination  of  tlie  basal  plane,  O,  on  irJ^^ 
plane  in  a  zone,  subtracted  from  2^0°,  gives  the  inclination  of  the  prismitr 
plane  of  the  same  zone  on  that  plane,  and  the  tangents  of  the  suppleo 
angles  of  0  on  the  planes  of  a  zone  vary  as  the  coefScient  of  the  v 
axis  for  each  plane.  Thus,  supjiose  ihei'e  are  the  planes  It,  21,  31,  take  th^^ 
supplement  of  0:li,  (which,  if  0  ;  It  is  121°,  equals  180°— 124O=M0)f. 
then  the  tangent  of  this  angle,  doubted,  will  be  the  t.angont  of  the  supple-    ' 
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Tlie  above  explanations  may  suffice  to  give  a  general  idea  of  the  system 
of  notation  used  in  this  work  and  the  principles  on  which  it  is  based ;  and 
they  will  subserve  completely  their  end  if  they  tempt  the  reader  to  study 
carefully  the  chapters  on  Crystallography,  the  difficulties  in  which  with  most 
persons  are  more  imaginary  than  real. 

The  angles  of  ihe  domes  mentioned  (in  the  descriptions  of  species)  are  the 
angles  at  top^  unless  otherwise  stated.  Those  of  the  octahedral  forms,  are 
the  angle  at  the  macrodiagonal  edge,  as  tlio  angle  1 : 1  in  tlie  preceding 
figure  over  li,  (indicated  by  tlio  syllable  mac?j  ;  that  at  the  brachy diagonal 
edge,  or  1 :  1  over  U,  {brack,)  ;  that  at  the  basal  edge  or  1 : 1  over  ihe  hase^ 
{has.)  Those  of  the  vertical  prism,  may  similarly  be  either,  the  wiarrodiago- 
nal  (over  it)  or  6racAy diagonal,  (over  it). 

Tlie  angles  of  Monometric  forms  are  mentioned  in  a  table  on  pages  70,  71. 

The  dimensions  of  the  axes  given  in  the  following  pages  are  those  that 
correspond  to  the  values  of  the  angles  mentioned  in  the  same  hne  of  the 
text.  But  in  very  many  species,  these  angles  admit  of  variations  from  change 
of  temperature,  and  often  still  wider  variations  from  other  causes.  They  are 
therefore  to  be  regarded  only  as  approximations,  or  the  best  mean  results 
that  have  been  arrived  at. 

In  the  classification  of  the  mineral  species  here  adopted,  the  grand  subdi- 
vbions  are  as  follows : 

I.  Native  Elements. 

II.  Combinations  with  Elements  of  the  Sulphur  and  Arsenic  Sectiokb. 

1.  Binary  Compounds. 

2.  Double  Binary  Compounds. 

III.    FlUORIDS,   ChLORIDS,    BllOMIDS,   lODIDS. 

1.  Binary  Compounds. 

2.  Double  Binary  Compounds. 

IV.  Oxygen  Compounds. 

1.  Binary  Com'pounds. 

2.  Double  Binary  Compounds. 

V.  Organic  Compounds,  as  Rosins,  etc. 

Under  the  second  subdivision  of  the  Oxygen  Compounds,  fall  the  Silicatem'' 
Titanates,  Columhates,  Tungstates,  Sulphates,  Phosphates^  Carbonates,  an 
other  related  groups  of  Salts. 


8  DESCRimVE  UINEBALOOT. 

inon  in  filitorm,  reticulated,  and  nrborescent  shapes ;  also  in  thin 

lamiiut' ;  often  in  ilattened  grains  or  scales,  and  in  rolled  r " '" 

gravel  or  sand  detritus. 

S6S  203 


H.=2-5— 3.     a=15-{i— 19-5:  19-30— 19-34,  when  quite  pure, 
G.  Tiose.     Lnstre  metallic.     Color  and  uti'eak  various  shades  of 

fr)Id-vellow,  Bninetimca  inclining  to  silver-whito.     Opaque.    Very 
uctile  and  malleable. 


C'oiHpo'ilio'i. — OolJ  wilh  ail' 


n  differi'iit.  propoHions.   Tlic  mtio  6  :  1  contain* 

I,  yi-B;  18  :  1,  l'4-2  of  koIJ-    Tke  proportion  of 

the  rlfclruM  of  XLiprotli,  is  )roIJ  6i,  und  Bilvcr  M,  or  tiro  of  gold  to  oue  of 

Tlia  fiiUovfiii|»  arc  aonlyfos  1iv  R.  Rom,  (I'o(fl».  xxiii,  161);  Boumngault,  (Ann. 
Ch.  l*liv".  xxxiv,  41)8) ;  Awjqww;  (i'i>(a,'.  liij.  lan) ;  Rivot,  (Ann.  d.  Minw.  [4],  jdr, 
67);  T."  M.  Ilunry,  (lliil.  Jtiift.  xxxiv.  iih%  1849);  lluffniann,  (.\Dn.  .1.  Ch.  o.  rfinnn. 
Ixx,  -5.1);  E.  T.  Tewhenuivher,  (yiinrl.  J.  Ciiein.  Sou.  ii.  193);  F.  Oswald,  (Voitg. 
Ixxvii,  Dti);  T.  S.  ][unt,(lA^ii'ii  Itvp.  Reul.  Cnnaija,  and  Amer.  Jour.  Sd.  [21,  zr, 
44ft] ;  A.  Lovol.  (Ann.  Hi.  Pliyii.  [£],  xxTii,  SIO) ;  A.  D.  Thomas,  (lliil.  Ung.  [4],  i, 
361);  Kcrl,  (R  u.  IL  Ztg.  HJ5S,  So.  8)  : 


4.  Truimvlvnnin, 

6.  IvBtliilriiiciiliurK,  Q.=IGtia7, 

6.  Mannnto,  G.=l'i'(iti6, 

1.  Utirilii,  Colutubiu, 

8.  Giininn. 

9.  Titiribi.  (\>lui]ihia. 

10.  K:iIhArinenbui^,  G.=lfi-OS, 

11.  Trinidad, 
la.  OJiw  Aiicliiu, 
18.  Kunvmil, 

14.  XiteUnc  THRilsk. 

15.  Ranto  Barlinra.  Traiisylvnnin, 

16.  (:orlUL'hka,ni<nr  X.  Tagilrk, 
11.  I'vlrupnwloviiki. 

IS.  Nt'BT  Minsk, 

18.  CLnudiO™.  Canada, 

20.  Senu^l, 


ai.  Cnlifornin.  C. =16-63, 

Sa.  Senogul,  Arrt<-n, 

S3.  Rio  Sncio,  niiir  Moriquita, 

24.  Chaudiiire,  G.=17no, 

SS.  Baia,  near  Paiaplona, 


Wlwr.                                                 Propsrtla. 

fiOOH 

81I-S8,  Cu 0-33=98-79,  Rose. 

2:  J 

fi(i-49 
64  ■93 

88-74=ny-2S.  Rose 
rt5-nT=lW>,  Itoiissidgault. 

64 'S2 

35-48=100.  Bouss. 

70-811 

28-;io,  Cu,  Fc,  lo*s  0-94,  Aird. 

73-4fi 

90'48=»B-93.  ItoUBB. 

73-40 

a6-0i)=10n,  Boiwe. 

73-68 

2fl-3a=]00.  BoiiSB. 

74  iW 
711  ■60 

26-O0=UW,  Bouss. 

10-47.  lu,  Fo  and  loss  0-84,  Awd. 

'* 

83-4(1 

17-«(=100,  B..IWS, 

S  =r     I 

U-bO 

lS-Mi=li«,  Bou«9. 

O  =-  -  1 

84-JO 

Ifi-ao.  Cu.  l)-2(i=100.  A.  IrfVoL 

8»-81> 

16-10=100  Koso. 

84^S0 

14R8,  Cu  (1-U4,  Fe  0-1 8=99-85,  Bose. 

87  ■SI 

1212,  Cu  0*8— 90-51.  Rose. 

8:        -I 

80-81 

13-19,  Cuu-3.Fo  0-24,  Rom. 

87-40 

la-tn,  Cu  ()-oe=»9-56.  Rose. 

86-73 

13-27=H*0  Ilnnt. 

Ba>80 

11-30,  Cu  0-90=100.  A.  LeVoL 

86  ^57 

:a-3S,  Cu  0-19.  iron  0-64=99-7>,  HtBrj.     — ^ 

8»^S7 

10-5S=fl7-50,  Darcet. 

8Tfl4 

130(1=100,  Bouss. 

87-77 

12-a3=HHi,  T.  a  Hunt. 

88-ie 

1186=UKl,  BouM. 

M.  Molpaao,  near  MariqniU,  8824    11-7(1=11X1,  Boum.  8    1 

97.  Liana,  near  Vega  (]«  Snpia,         SBM    ll-4!=99'96,  Boom. 

S8.  NearMiask,  89-85    10fiiS=liXI.  Rose. 

W.   ChandierB.finesi;ale>,G.=18'B7,BB-^4    10-7fi^|iHl.  T.  S.  TTuiit. 

80.  California.  r..=17.4,  87-fl      8-7.Pe,  il,Cal-7,  Si,  iL'n.Io««2-0=l(if»  0 

31.  Califomin,a.=14'6,(uaed,17'4S,»ll'70    SSO,  Fe  (i'38=99-88,  RivoL  '    ' 

33.  California,  G.=15-96,  eODI    ftOl.Gu withF«(™«0-8fi=89'8S   Ilun 

33.  California,  89-fiI    10-05.  Co  and  Fe  iin.let=B9-flC  lIufiuBnH 

34.  Boruochka,  near  !f.  TngiUk,        9078   9Ci2=99-79,  Roue. 

S5.  Bcmof,  91'88    8-o;(,  Cu  01)2,  Roue.  l"  ■  \ 

86.  Katharinenbnrg,G.  17-74-18-35,91 -21    8-03,  Cii,  Fe  and  loss  0-76,  Awd. 

87.  Bocfota,  9-i-0»    8-n<K=100.  BouM. 

88.  Califarnia,  G.=le-33,  92-00   7 '00=99.  Teschvmaeher. 

89.  California,  92-70    690.  Cii  0-40—100,  A.  Levol. 
4a  PeiToo-PawlowAk,  near  Kath.,    92-60    7  ■08=90-78,  Roso. 

41.  Cxarowo-XikolajtfWBk,  9247    7-27=99-74,  Koee. 

45.  Katharincnburg,  0. 1 8  1 1— IB -4. 9-2 -23    B-17,  Cvi,  Fc  and  Iom  1-6,  Awd. 
43.  "  92-80   7i)2,  Fb  0-08,  Row, 

**•  "  93-84    B-28.  Cn  0-Oa.  Fe  0-32=99-94,  Ro»e. 

44^.  Califoniia,  93-63    8-47=100,  A.  D.  Thomas. 

43.  Katharineoberg,  93-75    B-01,  Cu,  Fo  and  !om  024,  Awd. 

46.  •'  94-09    0-55,  "  •'      OSU,  Awd. 

47.  Brazil,  8400    6-8e=99-86,  Darcet.  ]8 :  I 

48.  Senegal,  in-egular  graina,  94-»)0    6-8.5,  Itatinnm,  0'13=100,  A.  Levol. 

49.  Bonuclika,  94-41    0-23,  Cu.  0-39,  Fo  0-04=100-07,  Rose. 
BO.  EatharinenbDrg,G.  18 -77— 18-89.95-6     4-0,  Cu.  Fe  and  losa  O'S,  Awtl. 

61.  Australia.  95-48    3-59.  Qunrti  0-10=9917,  KerL 

6i  Katharinenburg,  G.  18-79,  9681    308  Cu,  Fb  and  loss  0-61,  Awd 

83.  California.  96-42    3-5S=l(H),  AD.  Thomaa. 

""    KMta7i^enh.°s!G.=19-099    (  "^-O*    0-16=99-12,  Rose. 

The  Californian  gold  aToraj^  875  to  885  thou^nntllliH  in  gold,  and  tbe  Australian 
Wi  to  966  thousandths. 
The  Cliilian  gold  affonied  Domeyko  84  to  96  per  cent,  of  gold  and  16  to  3  par 
tent,  of  sili-er,  (Ann.  d.  Mines,  [4],  vi). 

Coyyr.r  is  occnsionnlly  alloved  with  gold,  and  also  pallndinm  and  rliodiuDi.  A 
ftrmcilian  spoeiinon  of  J'alliufium  gold  JPorptzile)  from  a  place  called  I'orpei,  af- 
bi-vlcl  Bvrielins.  Gold  85'98.  ]>alladjum  95-8,  silver  4-lT,  Gold  amalgam  haa  been 
tofxtrteil  from  California,  especially  near  Mari|>osu. 

-^iMaHuM  gold  has  the  specific  gravity  15-fi— Ifl-B.  It  in  brittle,  and  contains, 
■i?<?ordiDS  to  Del  Rio,  34  to  43  per  cent,  of  rhodium.  Tlie  mineral  nagjagitu  con- 
tt-mns  a  to  9  ner  cent,  of  piLL 

^C  itive  gold  ia  lately  obtained  from  alluvial  washings.     It  is  also  found  disaemi. 
■^^-cil  in  certain  rocks,  especially  the  (juarti  veins  that  intersect  talcosc,  mica,  and 
f^tKi  llavvoiis  schista.   It  in  aonictimes  found  aliio  in  gneiss,  granite,  and  porphvry.   It 
**   *^fti!n  rontainird  in  pyrites,  eonstitutjnit  tho  axrif^aui  pyrites.     The  detritus  af- 
"«lini!  gold  dust  has  proceeded  fr<im  some  gold-bearing-rocks. 
O  old  ii  widely  distributed  over  the  globe.     It  occurs  in  Brazil,  («h«re  formerly  a 
<»-  filter  iiart  of  that  used  was  obtained),  along  the  chain  of  mountuns  which  mns 
?Jl*-*'ly  t«rallel  with   the  coast,  especiiilly  near  Villa  Rica,  and  in  the  province  of 
■?*-*UasGeraeB;  in  >'ew  Grenaila  at  Anlioquia,  Choco,  and  Giron;  in  Chili ;  spar- 
^'••flvin  Pcro;  in  Mexico  ;  in  K.w  Meaico.  near  Santa  Kc.  Cerillos.  Avo ;  in  Gnate- 
^U,  and  near  Panama;  in  the  Roi-ky  Mountains,  near  the  Great  Bolt  Lake;  in 
V^^Ufornia,  between  the  Sierra  Nevada  and  the  Sacramento  and  San  Joaqnim;  in 
^«  •oathwn  of  the  United  States.     In  Europe  it  ia  most  abundant  in  Iluiuary  at 
*Oiiipb«M,  Schemnitii,  and  Falsobanya,  and  in  Transylvania  at  Sapnik,  Voroam- 
**K.  and  Oftenbanya ;  it  occurs  also  in  the  sands  of  the  Rhine,  the  Rensa,  and  tbe 
~*';  on  the  southern  slope  of  the  Pennine  Alps  fromtheSimplon  and  Monte  Roaa 
™theva!lef  of  Aosta;  inl^edniont ;  in  Spain,  formerly  worked  in  Asturi as  ;  in  many 
"i^"  rtrearos  of  Cornwall;  near  Dolgelly  and  other  parts  of  North  Wales;  in 
™>tUnd,  in  considerable  amount,  near  Leadhilta,  and  in  Glen  Coieh  and  other 
S«ts  of  Perthshire;  in  the  county  of  Wicklow,  Ireland;  in  awedan,  at  Edalfors. 
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In  the  Uruls  nro  valuable  mines  nt  Rercsof,  and  other  ])lace8  on  the  eastern  or 
Asiatic  Hank  of  thia  ran^e,  and  the  oomparativoly  level  portions  of  Siberia;  alito  in 
the  Altai  mountain:*.     Also  in  the  Cailas  mountains  in  Little  Tliibet. 

There  are  minos  in  Africa,  at  Kordofan,  between  Darfour  and  Abyssinia;  also 
south  of  Sahara  in  the  western  part  of  Africa,  from  the  Senegal  to  Cape  Palmas; 
also  in  the  interior  on  the  Somat,  a  day's  journey  from  Cassen  ;  also  along  the  coast 
opposite  Madagascar,  between  22  and  35  decrees  south  latitude,  supposed  to  have 
been  the  Ophir  of  the  time  of  Solomon.  Other  regions  are  China.  Japan,  Formosa, 
Ceylon,  Java,  Sumatra,  western  coast  of  Borneo,  and  the  Philippines. 

The  gold  of  commerce  comes  mostly  from  Asiatic  Russia,  Australia.  Brazil,  Bohe- 
mia, Transylvania,  Africa,  the  East  India  Islands,  California,  and  the  southeastern 
parts  of  the  Unitcjd  States. 

Tlui  Russian  mines,  imtil  the  discovery  of  the  mines  of  California  and  Australia, 
were  the  most  productive  in  the  world.  Tliey  are  principally  alluvial  washinga, 
and  these  washings  seldom  yield  loss  than  65  grains  oi  gold  for  404^0  pounds  of  soil; 
never  more  than  120  grains.  The  alluvium  is  generally  most  productive  where  the 
loose  material  is  most  ferruginous.  Tlie  mines  of  Katherinenburg  are  in  the  parent 
rock — a  quartz  constituting  grains  in  a  half  decomposed  granite  called  "beresite," 
which  is  connected  with  talcose  and  chloritic  schists.  The  shafts  arc  sunk  verti- 
cally in  the  beresite,  seldom  below  25  feet,  and  from  them  lateral  galleries  are  nm 
to  t^ie  veins.  These  mines  afforded  between  the  years  1725  and  1841,  679  poods  of 
gold,  or  about  30,0()0  pounds  troy.  Tlie  whole  of  the  Russian  mines  yielded  in  1849, 
970  poods  of  gold,  or  42,000  pounds  troy,  half  of  which  was  from  Siberia,  east  of 
the  Urals.  In  1843,  the  yield  was  nearly*  60,000  pounds  troy,  or  about  f(l 3,000.000; 
in  1845,  it  amounted  to  $13,250,000;  an<l  in  1846,  to  1722*746  poods,  equal  to  76,85S 
troy  pounds,  and  |16,500,000;  in  1851,  $15,000,000.  Fig.  263  is  by  O.  Rose  from  a 
Ural  crystal 

At  the  Transylvania  mines  of  VoBospatak,  the  gold  is  obtained  by  mining,  and 
these  mines  have  been  worked  since  the  time  of  the  Romans. 

Tlie  annual  yield  of  Europe,  exclusive  of  Russia,  is  not  above  $1,000,000.  Anatria 
afforded  in  1844,  6785  marks.  The  snnds  of  the  Rhone,  Rhine,  and  Pannbe,  con- 
tain  gold  in  small  quantities.  The  Rhine  has  been  most  productive  between  BAle 
and  Manheim ;  but  at  present  <mly  $9000  are  extracted  annually.  Tlie  sands  of  the 
richest  quality  contain  only  about  56  ])arts  of  gold  in  a  hundred  millions;  sandg 
containing  less  than  half  this  proportion  are  worked.  Tlie  whole  amount  of  gold 
in  the  auriferous  sands  of  th(>  Rhine  is  estimated  at  $80,000,0<H),  but  it  is  mostly 
covered  by  soil  under  cultivation. 

Africa  yields  annually  at  least  4500  pounds  troy,  ($850,000),  and  Southern  Afriea, 
1250  iK)unds,  ($235,000). 

The  mines  of  South  America  and  Mexico  were  estimated  by  Humboldt  to  yield  an- 
nually about  $11,500,000;  but  the  amount  has  much  diminished.  Brazil  of  late  hat 
furnished  about  17,500  pounds  troy.  It  is  estimated  that  between  1790  and  1880, 
Mexico  produced  $31,250,000  in  gold.  Chili  $13,450,000,  and  Buenos  AjTes  $19,500,- 
000,  making  an  average  annual  yield  of  $16,050,000. 

Tlie  mines  of  Australia  yield  60  or  80  millions  of  dollars  a  year.  Tliov  are  situ- 
ated mostly  in  southeastern  Australia,  especially  about  Mt.  Alexander,  in  Int.  87*9., 
long.  144°  20'  E;  the  valleys  of  ponjst  Creek  and  Fryer's  Creek  are  most  productive. 

The  mines  of  the  Southern  United  States  have  produced  till  recently  about  a  million 
of  dollars  a  year.  They  are  mostly  confined  to  the  States  (►f  Virginia,  S'orth  nndSonth 
Carolina,  aud  Georgia,  or  along  a  line  from  the  Rappahannock  to  the  Coosa  in  Ala- 
bama. But  the  region  may  be  said  to  extend  north  to  Canada;  for  gold  has  been 
found  at  Albion  anil  Madrid  in  Maine,  Canaan,  N.  II.,  Bridgewater,  Vermont,  Ded- 
ham,  Mass.,  and  on  the  Chaudi^;re  river,  and  elsewhere  in  Canada.  Traces  oceur 
also  in  Franconia  township,  Montgomery  Co.,  Pennsylvania. 

In  Virginia^  the  principal  deposits  are  in  Spotsylvania  county,  on  the  Rappahan 
nock,  at  the  United  States  mines,  and  at  other  idaces  to  the  southwest ;  in  Stafford 


about  in  a  line  running  northeast  and  southwest,  parallel  near!}'  with  the  coast 
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5  broad,  aud  about  an  inch  tbick.  TIic  largest  mass  yet  reported  from  California 
weighed  20  pounds.  In  Paraguay,  pieces  from  1  to  60  pounds  weight  were  t^tken 
from  a  mass  of  rock  which  fell  from  one  of  the  highest  mountains.  Several  speei* 
mens  weighing  16  pounds  have  been  found  in  the  Ural,  and  one  of  27  ]K>undfi;  and 
in  the  valley  of  Taschku  Targanka,  in  1842,  a  mass  was  detached,  weighing  very 
nearly  100  pounds  troy.  TliiH  mass  is  now  in  the  Museum  of  Mining  Engineers  at 
St.  Petoraburgh.  A  nmss  found  recently  in  Australia  had  the  enormous  weight  of 
184  lbs.  7  oz.,  and  afforded  109  Il>s.  11  oz.  of  fine  gold ;  it  sold  for  £6,582.  Another 
of  27  lbs.  6  oz.  16  dwts.  was  obtained  at  Forest  Creek,  South  Australia. 

An  examination  of  a  gold  rock  for  gold  is  a  simple  process.  The  rock  is  first 
poundetl  up  fine  and  sifted ;  a  certain  quantity  of  the  sand  thus  obtained  is  washed 
in  a  shallow  iron  pan,  and  as  the  gold  sinks,  the  material  above  is  allowed  to  pais 
off  into  some  receptacle.  The  largest  part  of  the  gold  is  thus  left  in  the  angle  of 
the  pan ;  by  another  similar  process  a  further  portion  is  obtained ;  and  when  the 
bulk  of  sand  is  thus  reduced  to  a  manageable  quantity,  the  gold  is  amalgamated 
with  clean  mercury ;  the  amalgam  is  next  strained  to  separate  any  excess  of  mer- 
cury, and  finally  is  heated  and  the  mercury  expelled,  leaving  the  gold.  In  this  way, 
by  successive  trials  with  the  rock,  the  proportion  of  gold  is  quite  accurately  ascer- 
tained. It  is  the  same  process  used  with  the  larger  washings,  though  on  a  small 
scale.  Mercury  unites  readily  with  gold,  and  thus  separates  it  from  any  associated 
rock  or  sand ;  and  it  is  employed  in  all  extensive  gold  washings,  though  much  gold 
may  bo  often  obtained  by  simple  washing  without  amalgamation. 

The  operation  of  hand  washing  is  called  in  Virginia /Kinntn^.  With  a  small  iron 
pan,  they  wash  the  earth  in  a  tub  or  in  some^  brook,  and  thus  extract  much  gold 
from  the  gravel  or  soil,  which  is  said  to  pan  vxtll  or  pan  poorly^  according  to  the 
result.  Masses  of  quartz,  with  no  external  indication  of  gold,  examined  in  the 
above  way  at  a  Virginia  mine,  afforded  an  average  of  more  than  eight  dollars  to  the 
bushel  of  gold  rock. 

When  gold  is  alloyed  with  copper  or  silver,  the  mode  of  assay  for  separating  the 
cop])er  depends  on  the  process  of  cupellation ;  and  that  for  separating  the  silver,  on 
the  power  of  nitric  acid  to  dissolve  silver  without  acting  on  gold.    (See  chapter 
on  cncmical  reactions). 

The  uses  of  gold  are  well  known  ;  and  also  that  it  owes  a  great  part  of  its  vain* 
to  its  extreme  malleability,  and  the  fact  of  its  not  tarnishing  on  exposure.  Althourife. 
a  costly  metal,  it  is  one  of  the  cheapest  means  of  ornament,  on  account  of  the  thia> 
uess  of  the  leaves  into  which  it  may  be  beaten.  A  grain  of  the  metal  may  bo 
made  to  cover  6G|  square  inches  of  surface,  and  the  thinnest  leaf  is  but  l,28O,000tlB> 
of  an  inch  thick. 

Perfectly  pure  gold  is  denominated  gold  of  24  carats,  ovjine  gold.  If  it  contains* 
22  part«  of  pure  gold  to  2  of  silver,  or  1  of  copper  and  1  of  silver,  it  is  said  to  b^ 
22  carats  tine ;  so  also  for  20  carats  fine,  it  contains  20  parts  of  pure  gold.     Th^ 

carat  is  divided  into  \^  -g ,  y^,  3V  parts,  for  a  more  minute  specification  of  the  quaS'- 
tity  of  gold. 

The  standard  of  gold  of  the  United  States  consists  of  900  parts  of  gold  to  100  ^'f 
an  alloy  of  copper  and  silver.     The  eagle  (10  dollars)  contains  282  grains  of  fin« 
gold. 

PLATINUM.     Gediegen  Platina,  W,  and  L.    Polyxen,  Haus,    Platine  Nati^  K 

Monoinetric.  Rarely  in  cubes,  usually  in  grains,  and  occasiozh 
ally  in  irregular  lumps.     Cleavage  none. 

H.=4— 4-5.  G.=16— 19, 17-862, 17'759,  two  masses,  G.  Rose, 
17-200,  a  smaller ;  17-108,  small  grains,  Breit. ;  17-608,  a  mafls, 
Breit. ;  17-60,  large  mass  from  Nisclme  Tagilsk,  Sokoloft'.  Lustre 
metallic.  Color  and  streak  whitish  steel-gray ;  sliining.  Opaque. 
Ductile.    Fracture  hackly. 

Compontion. — ^Platinum  combined  with  iron,  iridium,  and  other  metals.  Analysis ; 
1—4,  Berzelius,  (K.  V.  Ac.  H.  1828,  118);  5,  6,  Osann.  (Pogg.  viii,  506,  ad,  411,  aii. 
288,  xiT,  829,  xv,  168);  Y,.8,  Svanborg,  (Jahresb.  xxiii,  278): 
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Pill.       Tt    Irid.  Rhod.  Pil.    Oi  Ca 

1,  Colnmbia,     8430    8-31  1  M  »-Vi  1'06  1-03  0-74, oiiart!;0-n,CaO-12=*'8.n8, Ben. 

2.  Goroblniro't.StiOO    8'34  1-15  110  0-45,  Ir.  Os  l-40=98'Ba.'  Itirzoliiis. 

8.  K.  Tagilsli,    78-94  lnJ44'07  O'Sfi  0-29  dill,      "      l-3H=y8-76,' IWnOiua. 

4.  •'  78-58  12-98  2-38  MS  O'Sf)  6-20,       "      2 ■30=87  8 It,*  Bcr7*liu», 

Bl         "  8S-07  10-7fl  1-01  0-6a  O-20  1-8D,      "      l-80=»3-7^,  Oaiiiiu. 

5,  Ural,  80-87  10-lP2i)i>6  4-44  1-30  2-30,      "     0-11=100,,  Osonn. 

7.  Choco,  86-16    8-03  1-09  2-16  O'SS  0-n7  0-40,       "      l-91,MuO-ll)=10M7.  Sv, 

B.  nnlol  &*-34    7-5a2-S23-13  l-060-19/ro<re,       '■      1-66,"   0-31=101-23,  Sv. 

■  Loss  partly  osmium. 

Sranbet^  makis  the  Platinum  of  Nus.  2,  7,  8:=Fe  Ft';  of  So.  1,  (Rartin^ua,  Co- 
huntua),  Fe  Pt'i  of  8,  4,  6=Ke  Ft'.  The  last  ia  called  Iron  Plolinun.  (Eisenpktin) 
G.=H-6— 15-8,  H.=6. 

RR  infosilile  Soluble  only  in  heoteJ  nitro-raurintic  acid.  Apta  slightly  on  the 
iMRtieti  but  this  property  depends  on  the  niQouiit  o(  iron  !t  contains. 

natiDum  vaa  first  found  in  pebbles  nnd  small  grains,  n;sociatt-d  villi  irldinm, 
rbodinm,  osniium,  itBtlaitium,  gold,  eo|))>er,  and  clironiH,  in  the  alluvial  ilejioBitB  of 
Bfsail,  Choco,  and  liarbn^oa,  tn  Soutli  Ameriea,  whure  it  reecivud  its  name,  n/nlino, 
from  plata,  tiivrr,  of  vhich  word  platina  is  n  diniinulive.  Occurs  at  Niwlino  Ta- 
gilak,  anil  Gurolilugodat,  in  the  Ural,  hure,  (uselKeirhere),  in  alluvial  or  drift  matu- 
rial ;  theernTpl  hiubeen  traceil  to  a  grent  cxteut  u|>  MoutitLa  Marti  an  e,u-hi(<h  coiisisU 
of  cryelvline  rodcs.  It  has  boon  formed  into  coi  ns  of  eleven  and  tvctity-twu  rubles 
sach,  by  the  Rusalans.  vliicli  are  not  a  legal  tiinder,  but  pass  conventioiinlly,  and 
principally  in  the  southeni  provinces  of  tliu  empire.  Russia  affords  annuallv  about 
BOO  cwt.  of  plaliniini,  vhich  is  nearly  ten  tiinon  the  amount  from  Brazil,  Columbia, 
St.  DominiK),  and  Komea  The  amount  coined  from  18-ifl  to  1844.  eijualed  2}  loill- 
■oaa  of  doUan.  Platinum  is  also  found  on  Borneo;  in  the  sands  of  the  Rhine;  kt 
St.  Aray,  Tsl  du  Drac;  county  of  Wieklow,  Ireland;  on  the  river  Jockv,  St.  ])o- 
vungo ;  in  the  CHlifornio  g<>ld  re);ion ;  in  trnce;*  iritli  gold  in  Rutherford  Co.,  Korth 
Camina;  nt  St.  Francois  Beauce,  etc.,  Canada  Enst  Borneo  affords  OOO  to  800 
pounds  per  year. 

Although  platinum  generally  occurs  in  quite  small  grains,  moiwea  uro  sometimea 
found  of  considerable  magnitude.  A  mass,  weighing  li)88  grains,  was  brought  by 
Snmboldt  from  South  America,  and  dejHisitedin  the  Berlin  museum;  s]>«cific  gi-avity 
18-94.  In  182S  a  moss  from  Cuiiduto  was  dcjKwited  in  the  Madrid  museum,  meusur- 
iogtvo  inches  and  four  lines  in  diameter,  uiid  neighing  ll,l',41  grains.  A  s]>eciinen 
'*'«  found  in  the  year  1827,  in  tiio  Ural,  Dot  far  from  the  Deinidoff  mines,  which 
"'■^hed  10  yV  Russian  pounds,  or  11 '97  pounds  troy,  and  similar  inasaes  ore  not 
•Weoinmon;  tlie-liirgest  yet  seen  weighed  21  pounds  troy,  and  is  in  the  Demtdoff 
«biiaet, 

X^e  infiisibility  of  tiiis  metal,  nnd  its  property  of  resisting  the  action  of  the  air 
*?^  inoisture,  and  nearly  all  chemical  agents,  render  it  highly  valuable  for  the  con- 
'^'■•stion  of  philosophical  and  ehcmii-al  s]ipnrotiis ;  for  vessels  for  the  concent  ration 
''  B-^llphuric  acid;  fur  crucibles  and  capsulea  in  chemical  analysts;  for  covering 
f''*^^  nietats,  and  for  painting  on  [lorceluin.  It  may  be  drawn  into  wire  of  extreme 
"***ity ;  Dr.  Wollaston  succeeded  in  obtaining  a  wire  not  exceeding  the  two  thon- 
"^^th  of  an  inch  in  diameter. 

,  -"-'frae  metal  platinum  was  llrat  discovered  by  UUoa,  a  Spanish  traveler  in  America, 
»  *>»e  year  1735. 

T^^i8  inutal  fuses  reoilily  before  the  "'compound  blowpipe;"  nnd  I>r.  Hare  suc- 
'•^'Ifd  in  1837  in  melting  tweutv-eight  ounces  into  one  mass.  Tlie  metal  was  almost 
M  Vi3«|h.at>le  and  as  good  for  working  oa  that  obtained  by  the  other  process  ;  it  Imd  a 
^^ificgrovity  of  ltf-8.  He  afterwards  succeeded  in  obtaining  from  the  ore  mafwea 
^'Uch  were  90  per  cent,  platinuoi,  and  M  malleable  as  the  metal  in  ordinary  use, 
t^**ugh  somewhat  more  liable  to  tarnish,  owing  to  somo  of  its  impuritiea. 

FLATINIRIDniU,  Svanbeiy.     Native  Iridium. 

Tn  small  grains  with  Platinnm ;  sometimee  in  cubes  with  tninc- 
Bted  angles,  (f.  15).    H^«— 7;  G.=22-ft— 23.    Colpr  white. 
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Compontion. — ^Platinum  and  iridium  in  different  proportions.  Analyses  by  Stad- 
berg,  (Jahresb.  xv,  206) : 

Irid.         Plat.       Pallad.     Rhod.        Fe  Cu  Os 

1.  N.  TagiUk,  76-80        19-64.     0-89         1-78         =99.11. 

2.  Brazil,  2779        66-44         049         686         4-14         8-80        traee=!9%iA. 

Prinsep,  in  a  specimen  from  Ava  in  India,  found  60  of  iridium  and  20  of  platimnn. 
If  platinum  and  iridium  are  isomorphoua,  it  is  probable  that  the  proportions  of 
these  metals  arc  indefinite.  Dr.  Gentli,  aifter  some  trials,  considers  some  grains  oe- 
curring  with  the  California  gold  to  be  Platiniridium.     Am.  J.  ScL  [2],  xv,  24^ 

PALLADIUM. 

Monometric.  In  minute  octahedrons,  Haid.  Mostly  in  grains 
sometimes  composed  of  diverging  fibres. 

H.=4:-5— 5.  G.=ll-8,  Wollaston;  12-14,  Ix>wry.  Lustre  me- 
tallic.    Color  whitish  steel-gray.    Opaque.    Ductile  and  malleable. 

Composition. — Palladium,  alloyed  with  a  little  platinum  and  iridium.  Infusible 
alone  before  the  blowpipe,  but  fuses  readily  with  sulphur.  By  continuing  the  heftt, 
the  sulphur  is  driven  off,  and  a  globule  of  palladium  obtained. 

Palladium  occurs  with  platinum,  in  Brazil.  Quite  large  masses  of  the  metal 
are  brought  from  that  country.  It  is  extract^^d  from  the  auriferous  sands  by  first 
fusing  it  with  silver,  and  consequently  forming  a  quaternary  alloy  of  gold,  p«llft- 
dium,  silver,  and  copper,  which  is  granulated  by  projecting  it  into  water.  By  meant 
of  nitric  acid  all  but  the  gold  is  dissolved ;  and  trom  the  solution,  the  silver  is  first 
precipitated  by  common  salt  as  an  insoluble  chlorid,  and  then,  after  separating  the 
chlorid,  the  palladium  and  copper  are  precipitated  by  plates  of  zinc.  This  preeipi*^ 
tate  is  redissolved  in  nitric  acid,  an  excess  of  ammonia  added,  and  then  hyaroohlo- 
ric  acid  sufficient  to  saturate;  a  double  chlorid  of  palladium  and  ammonium  it  de- 
posited  as  a  crystalline  yellow  powder,  which  on  calcination  produces  spongy 
palladium.  The  metal  is  malleable  and  when  polished  has  a  splendid  steel-liSe 
lustre,  which  does  not  tarnish.  A  cup  weighing  3i  pounds  was  made  by  M.  Breast 
for  the  mint  of  Paris,  and  is  now  in  the  garde-meuole  of  the  French  govemmentk 
One  part  fused  with  six  of  gold  forms  a  white  alloy ;  and  this  compound  was  em- 
ployed at  the  suggestion  of  Dr.  "Wollaston,  for  the  graduated  P^rt  of  the  mural 
circle,  constructed  by  Ti'oughton  for  the  lloyal  Observatory  at  Greenwich.  It  hat 
been  employed  for  balances  and  mathematical  and  surgical  instruments. 

A  brown  ochreous  substance  associated  with  the  Palladium  Gold  of  Brazil,  has 
been  considered  a  Palladium  Ochre  or  oxyd.  It  is  soluble  in  muriatic  acid.  Detected 
by  Johnson  and  Lainpadius,  (J.  f.  pr.  Chom.  xi,  809). 

IIkxaqonal  Palladium. — ^Tlie  native  palladium  also  occurs  in  small  hexagonal  ta- 
bles, with  perfect  lateral  cleavage:  Color  pale  steel-gray;  lustre  bright.  Occurs  at 
Tilkorodc.     It  is  the  Selenpalladite  of  Zinlen. 

QUICKSILVER.  Native  Mercury.  Gcdiegen  Quecksilber.  Mercurc  Natif,  JJ.  Hy- 
drargyrum. Argcntum  Vivum.  Spuma  argenti.  Liquor  ./Eternalis,  Plintf,  Mer- 
curius  of  the  Alchemists. 

Monometric.     Occurs  in  small  fluid  globules  scattered  through 
its  gangue. 
G.= 13*568.     Lustre  metallic.     Color  tin-white.     Opaque. 

Composition. — Pure  mercury,  (Hg) ;  with  sometimes  a  little  silver. 

Entirely  volatile  before  the  blowpipe,  vaporizing  at  C62^  F. :  becomes  solid  at 
— 39°  F.,  and  may  be  crystallized  in  octahedrons.     Dissolves  readily  in  nitric  acid. 

Mercury  in  the  metaUic  state  is  a  rare  mineral;  the  quicksilver  of  commerce  it 
mostly  obtained  from  cinnabar,  one  of  its  ores.  Its  most  important  mines  are  thoae 
of  Idria  in  Carniola,  and  Almaden  in  Spain.  At  Idria  it  occurs  interspersed  through 
a  kind  of  clay  slate,  from  which  it  is  obtained  by  washing.  It  is  found  in  small 
quantities  at  Wolfstein  and  Morsfeld,  in  the  Palatinate,  in  Carinthia,  Hungary, Peni». 
and  other  countries ;  also  at  Peyrat  le  Chateau,  in  the  department  of  the  Haute 
yienne,  in  a  disintegrated  granite,  unaccompanied  by  cinnabar ;  in  California. 
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AHALGAH.    Uereure  srgeatif,  H,     Natnrlicli  Amal(;ii 
MoDometric  Observed  planes,  as  in  2*< 

the  annexed  figure,  with  also  plane  3. 
Figure  li  common  ;  also  17,  IS,  19, 
37,  43,  44.  Cleavago :  dodecaliedral, 
in  traces.     Also  massive. 

H.--3— 3-5.  G.=10-5— 14;  13-755, 
Haid.  Color  and  streak  silver-white. 
Opaque.  Fracture  conchoidal,  un- 
even. Brittle,  and  giving;  a  grating 
noiee  when  cut  with  a  knife. 

—Both    Ac   Og*  (; 
),  and  Ag  llg*  (= 
■nd  qnicksiWer  t3-TG).  are  here  iacluilcil 
Eardeil  by  the  roUowing  soaljara:  I,  Elaprolb, 
(B«iL  i,  IBS) ;  S,  Cordier,   (Jour.  <L  Uines,   xii, 
1,  MidPhiL  Mag.  xii,  41);  S,  lleyer,  (Crell's  Annal,  ii.SO): 
BItTcr.       Merciirr. 
I.  Ag  Ho*,  Moschellandsberg        SO  64   ^100,  Klaprotb. 

a.  Ag  I^,  AllcmontJ  27-6  12-5=liH),  Cordiur. 

S.        "        HoscbeUaodsberg,        25-0  73'3=UBS,  Hojer. 

B.B.  th«  mercury  TolatiliKa  and  eitvcr  ie  lefL  DidsolvM  in  nitric  acid.  Rnbbod 
O*  copper  it  Rires  a  allvery  lustre. 

yrom  the  PalatiniLte  at  Mosi.-hal1andi<berg,  in  fine  crytaU.  and  aaid  to  ontxa  wlicre 
tha  Teins  of  mercury  and  silver  inUinniet  one  unothur.  Also  rcimrted  from  Rosenao 
i>  HunirarT,  Sala  in  Sweden,  Allomoat  in  Daupbin£,  Almadcn  in  Spain,  and  in  GrvB- 
Ui  iD  Ch.lL 

AaquKKiTi.  Berlhier. — The  arqucrite  19  a  ailver  amalgam  from  the  mines  of  Arqneros 
Wbt  Coqaimbo.  Occurs  crystallized.  According  to  Domeyko,  (Compt,  Ilend. 
ttr.  »7),  it  bas  the  fomiula  Ag*ng=3ilver  B0--19,  inereoly  13-61  =  100, 

GOLD  AMALGAM,  H.  Schneider.  J.  t  pr.  aiem.  iliii,  311. 
In  small  white  grains  aa  large  as  a  pea,  easily  crumbling. 
CiKpatitiiHi. — (An,  Ag)'Hg*.     AnnlyBis  by  Sohncidcr, 

Mercary  6l'40,        Gold  38-39,        Silver  6-0. 
Srom  the  platinom  region  of  Columbia,   along  with  platinum.     Beportod  from 
■■^^bJifsniia,  lispacially  near  Mariposa. 

SILVER.     GediegoD  Silber.  IT     Argent  Satif,  II. 

Monometric.  Observed  planes  0,  1, 1,  i2,  U,  33.  Figs.  1, 11, 
•^S,  16,  33,  40.  Cleavajjo  none.  Compound  crystals,  f.  200. 
— *  «nally  coarse  and  fine  filitbnn,  reticulated  oi-  arborescent;  also 
■=•-  plates,  and  in  superficial  Cc)ating8. ;  also  in  masses. 

H.^2'5— 3.     G.=10-l— lll,w-lienpure  lO'S.    Lustre  metallic. 

* — -«)or  and  streak  si Iver- white ;  subject  to  tarnish,  by  which  the 
^*c»br  becomes  grayiah-black.     Ductile. 

Otmpoiilion. — Silver,  with  some  copper,  gi'ld.  platinum,  antimony,  and  other 
'^■•tals.  Bcrtbier  found  in  a  iip.'cimeii  fn.m  Cnrov,  npar  Cavn,  (Ann.  d.  Winw.  xi. 
■*),  lilTer  flO,  copner  10.  Fordyco  found  in  an  alloy,  silver  "li.  ffM  2B ;  and  Klup- 
'**«,  silrer  36,  gold  64  ;  and  under  (jolrl,  many  other  combinatione  ot  these  mvtah 
J'sjnTen.  John  detected  I  percent.,  of  antimony  in  silver  from  Johannpwrgenstadl, 
°*Mda  tracu  of  copper  and  araenie.     A  bitmulh-tilvtr  from  Copiapo,  9.  A.,  con- 
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tnined  in  per  cent,  of  biBmuth.  The  Kon^nbcrfc  n 
cent,  of  mercury,  which  acconnta  for  its  whiteneM 
talliMtion,  (SoMiiann). 

B.B.  fuse*  rather  enBilv,  anil  often  crj-ntallizeg  on  cooling.  Soluble  in  nitric 
keid,  nnd  ajtnin  deposited  by  n  plntc  of  copper. 

ifatire  silver  occurs  in  niuxws  ur  in  aliorewenees  and  filiform  Bhapes,  in  Tcioi  of 
<aIearcoii'4  spar  or  quartz,  trnrersinjt  pnoiss,  slute,  m  "     "  '     '       '"      "*" 

filiform  vurieties  ore  often  coiiipoded  of  one  or  mort 
closely  nnited  or  nrranped  linearly  in  slraijjht  rows. 
in  most  of  the  Norwegian  and  Mexican  Tsricties. 

The  mines  of  Koiit^slieri^  in  Nonrar,  have  afforded  mnf^ificent;  spccimciu  of 
native  lilver.  One  specimen  amonj;  tfie  splendid  nuitc  from  thiB  locality  in  the 
royal  collection  at  Copenhagen,  winjjlis  np  wards  of  0  cwt,  and  recently  two  maHO 
have  been  obtained  weichinic  Kcvcratly  S3S  nnd  -136  pounds.  The  principal  Saxon 
toealities  are  at  Freiberg,  Scbnccber^,  and  John  nil  ge  oricenstadt ;  the  Bohemian,  at 
Frzibram,  and  Joachimslnhl.  It  aleo'  occurs  in  snuiU  qunntitiea  vilh  other  ore*,  at 
AiidrcHslicri!,  in  the  Ilnrtz,  in  Runbin,  Hunjrary,  at  Allcmont  in  Dauphiny,  in  IIm 
Ural  near  Beresof,   in  the  Altai  nt  Sclilangenbei^,  and  in  some  of  the  Cornish 

Mexico  nnd  Peru  are  at  present  the  most  prodaetive  conntriee  in  silver.  In  H«x- 
ico  it  has  been  ohtaiiied  mostly  from  its  ores,  while  in  Peru  it  occurs  principally 
native.  A  Mexican  specimen  from  Rntopilaa  wei|ched  when  obtaineil  400  ponnda; 
and  one  from  Koutliem  Peru,  (mines  of  Ilunntaya).  weighed  over  8  ewt.  Dnriag 
the  first  eiirhteen  vearB  of  the  present  ccnturr,  more  than  B,1S0,D00  marks  of  silver 
were  afforiled  bv  the  mines  of  Ounnaxuato  alone. 

In  the  L'nitcif  States  it  is  diNciuiuateil  throniih  mneh  of  the  copper  of  Michigan, 
occaBiotinlly  in  Bpots  of  some  size,  and  sometimes  in  ciibe»,  accordinfi  to  J.  D. 
Whitney,  at  Copper  Falls  Mine.  It  hii.4  been  observed  nt  a  mine  n  mile  south  of 
Sing  ^'lii^  prixnn,  which  tus  formerly  worked  for  nilvcr;  al  tfie  Bri dge water comtar 
mines,  Xcw  Jersey;  in  interesting  Bpe<rimens  nt  King's  mine.  Davidson  Co.,  S.  b. ; 
at  Prince's  liication.  Lake  Superior,  Canada. 

Altrreu  Fokim — Pacudomorphi',  consii>ting  of  horn  silver  and  silver  glance. 
Tlic  lost  may  proceed  from  the  action  of  hydroaulphurets  or  Bulphurettcd  hydrogan. 


Rarely  presenta  aciciilar  or  capillarj'  crystallizafioiia ;  geiiersllj 
am  I  trill  ions. 

SntV  Lustre  metallic.  Color  tin-white  or  graviali ;  subject  to 
tarnish.     Opaque.     Fracture  uneven,     Secfile. 

Ciunpoiifian.— Analysis  by  Klnprolh,  (Beit,  ii,  201), 
Bismuth  ST,    Lend  33,    Silver  IS,     Iron  4 '3,    CopperO'9,    Sulphur  IG'3. 

Soluble  in  nitric  acid.  B.B.  fuse'  readily  to  a  stiver  biitlun,  covering  the  charcoal 
with  thooxydsoflend  and  liismuth,  and  t;ivin^  fumes  of  sulphur. 

Bismuth  Hilver  oceuinpunies  copper  pyrites,  in  amorphous  mnsaes,  nt  Schnphach, 
in  Baden  ;  nisu  In  Uir  cuprcuils  shale  of  Mansfeld.  'Thuringia.  It  was  formerty 
worked  as  an  ore  of  silver. 

A  hiimulh  tilrrr  from  the  mine  of  San  Antonio,  nenr  Copinpo,  Chili,  afforded 
Domeyko,  (Ann.  d.  Mines,  [J],  vi,  mj). 

Silver  Bismuth  Copper  Arscnie 

60-1,  10-1,  1-a,  2'8,         gangue  19-4 

It  occurs  disseminated  and  has  one  or  more  perfect  elcavaget,  and  is  probably 
either  mouometric  or  rhombohedral. 
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COPPER.     Gediegen  Kupfer.     Cuivre  Natif,  H.     Venus,  Alchetn. 

Monoraetric.  Obsen-ed  forms  (7, 1,  7^  2*2,  /^,  33.  Fig.  1,  11, 
14, 15,  16, 17,  18,  32,  33,  and  others.  Cleavage  none.  Twins, 
composition-face  octahedral.  Usually  massive  and  also  arbores- 
cent, filiform,  or  in  films. 

H.=2"5 — 3.  Q.=8*94,  when  pure.  Lustre  metaHic.  Color 
copper-red.  Streak  metallic  shming.  Ductile  and  malleable. 
Fracture  hackly. 

Compotition, — ^Pare  Copper;  but  often  containing  native  silver  disseminated 
through  it.  B.B.  fuses  reaaily ;  on  cooling,  it  is  covered  with  a  coating  of  black 
ozyd.  Dissolves  readily  in  nitric  acid,  with  the  extrication  of  the  red  fumes  of 
nitroua  aeid,  and  produces  a  blue  solution  with  ammonia. 

Copper  occurs  in  beds  and  veins  accompanying  its  various  ores,  and  sometimes 
ftMoeiat^  with  iron.     It  is  frequently  found  in  loose  masses  imbedded  in  the  soil. 

In  Siberia,  and  the  island  of  rTalsoe,  in  Faroe,  it  is  associated  with  mcsotype,  in 
amygdaloid,  and  though  mostly  disseminated  in  minute  particles,  sometimes 
hnutches  through  the  rock  with  extreme  beauty.  Common  in  Cornwall,  at  many 
of  the  mines  near  Redruth  ;  and  also  in  considerable  ouan  titles  at  the  Consolidated 
minea.  Wheal  Buller,  and  others.  Brazil,  Chili,  and  Peru  afford  native  copper ;  a 
mass  now  in  the  museum  at  Lisbon,  6up|>osed  to  be  from  a  valley  near  Bahia, 
wogba  2616  pounds. 

Tnis  metal  has  been  found  native  throughout  the  red  sandstone  region  of  the 
eastern  United  States,  particularly  in  Massachusetts,  Connecticut,  and  more  abun- 
dantly in  New  Jersey,  where  it  has  been  met  with  sometimes  in  fine  cr^'stallinc  masses, 
eipeciaUy  at  Brunswick,  Somervillc,  Schuyler*s  mines,  and  Flemington.  One  mass 
from  near  Somerville,  on  the  premises  of  J.  C.  Van  Dyke,  Esq.,  of  Brunswick, 
▼ei^ed  78  pounds,  and  is  said  originally  to  have  weighed  128.  Near  Brunswick 
ft  vein  or  sheet  of  copper,  a  line  or  so  thick,  has  been  traced  for  several  rods.  Near 
New  Haven,  Conn.,  a  mass  was  formerly  found  weighing  90  pounds. 

No  known  locality  exceeds  in  the  abundance  of  native  copper,  the  Lake  Superior 

eopper  region,  near  Kewenaw  Point,  where  it  exists  in  veins  that  intersect  the  trap 

Uki  sandstone.     Masses   of  great  size   were  observed   in   this  district  near   the 

Ontanagon  river,  by  Mr.  Schoolcraft,  in  1821.     A  large  mass  was  thrown  down  in 

<Ae  Lake  Superior  region,  July  8th,   1853,   at  the  North  American  mine ;  it  was 

al^out  40  feet  long,  and  its  estimated  weight  was  200  tons.     This  co])pcr  con- 

ttfuns  intimately  mixed  with  it  about  ^  per  cent,  of  silver;  often  this  metal  is  in 

r^ible  grains,  lumps,  or  strings,  and  occasionally  a  mass  of  copper  when  polished, 

pears  sprinkled  with  largo  silver  spots,  resembling,  as  Dr.  Jackson   ol>scrves,  u 

»  ^rphyry  with  its  feldspar  crystals.     The  copper  occurs  in  trap  or  sandstone,  near 

^»  junction  of  these  two  rocts,  and  has  probably  been  produced  through  the  re- 

•^=tion  of  copper  ores.     Strings  of  copper  often  reticulate  through  crystals  of  anal- 

and  prcnnite. 

e  copper  of  Chili  also  contains  silver,  and  sometimes  7  to  8  per  cent. 


NATIVE  LEAD.     Plomb  Natif,  ^.     Gediegen  Blei,   W. 

IMonometric.     Found  in  thin  plates  and  small  globules. 
lH.=l-5.     G.=11'445,  when  pure.    Lustre  metallic.  Color  lead- 
ay.     Malleable  and  Ductile. 

^dtmpoM'Uwn, — Pure  lead-     Fuses  easily,  covering  the  charcoal  with   a  yellow 
^    d. 

is  species  is  reported  as  occurring  in  globules  in  galena  at  Alstonmoor ;  in  lava 
P^       Madeira,  Rathke;  at  the  mines   near  Carthagena  in  Spain;  in  carboniferous 
y*:*i«8tone  near  Bristol,  and  at  Kcnmare,  Ireland  ;  recently,  according  to  R.  P.  Greg, 
^'»,  in  thin  sheets  in  red  oxyd  of  lead  near  a  basaltic  dyke  in  Ireland. 

IRON.     Gediegen  Eisen,  W.  and  L.     Fer  Natif,  H.     Mars,  Alchem. 

Monometric.     Cleavage  octahedral. 

3 


18 


DESCRIPTIVE  MINERALOGY. 


H.=4-5  G.=7-3 — 7*8 ;  rarely  as  low  as  6  in  meteorites ;  7-318 
a  partially  oxydized  fragment  of  a  crystal  of  meteoric  iron  from 
Guilford  Co./N.  C.  Lustre  metallic.  Color  iroii-gray.  Streak 
e^ning.    Fracture  hackly.   Ductile.    Acts  strongly  on  the  magnet 

Native  iron,  supposed  to  be  of  terrestrial  origin,  has  been  obeerred  *t  CanMOi, 
Conn.,  (Am.  Jour.  Sci.  zii,  154,  and  [2],  v,  292),  where  it  is  said  to  haye  been  foond 
in  a  vein  or  plate,  two  inches  thick,  attached  to  a  mass  of  mica-slate  rock.  It  con- 
tained graphite  in  the  broad  laminee  into  which  it  was  divided ;  and  it  had  no  ob- 
vious crystalline  structure,  nor  was  any  developed  by  etching  with  nitric  acid,  m  in 
most  meteoric  irons. 

Foreign  specimens  are  also  reported  to  have  been  found.  Cramer  deecribea  one 
weighing  four  pounds,  obtained  in  the  mine  of  Hackenburg.  It  is  said  to  have  been 
observed  in  thin  lamina*  in  an  iron  stone  conglomerate  in  Brazil  and  in  lava  in  An- 
vergne ;  also  in  the  kouper  in  Tlmringia,  in  an  argillaceous  sandstone,  containing 
fossils.  It  afforded  but  a  trace  of  nickel :  G.=5*24,  (Pogg.  Ixxxviii,  1858»  146,  wher« 
other  localities  are  mentioned).* 

The  presence  of  metallic  iron  in  grains  in  basaltic  rocks  (from  Giant's  Causeway, 
etc.,)  has  been  announced  by  Dr.  Andrews.  After  pulverizing  the  rock  and  sapar 
rating  by  means  of  a  magnet  the  grains  that  were  attracted  by  it,  he  subjected  the 
grains  to  the  action  of  an  acid  solution  of  sulphate  of  copper  in  the  field  of  a  nd- 
croBCopc,  which  salt,  when  there  is  a  trace  of  pure  iron  present,  gives  a  depont  of 
copper ;  and  in  his  trials  there  were  occasional  deposits  of  copper  in  crystalline 
bunches. 

Meteoric  iron  usually  contains  1  to  20  per  cent,  of  nickel,  besides  a  small  per  eeni* 
age  of  other  metals,  as  cobalt,  manganese,  tin,  copper,  chromium ;  also  phosphom 
common  as  a  phosphuret,  sulphur  in  sulphurets,  carbon  in  some  instances,  chlorine. 

For  a  review  oi  papers  on  meteoric  iron,  see  Rammelsberfifs  Handwort«rbncfa  of 
Chemical  Mineralogy,  422,  and  Supplements,  ii,  90,  iii,  80,  iv,  151,  v,  1,  especially 
the  last,  which  is  a  general  account  of  the  subject  with  full  citations  of  analyses ; 
also  Kengott*8  Mineralogischen  Forschungen,  for  1844 — 1849,  p.  222,  and  1850— 
1851,  p.  135;  also  Dissertation  on  Meteoric  Irons,  by  W.  S.  Clarke,  Lieb.  n.  W.  Ann. 
Ixxxii,  867,  reviewed  in  Am.  J.  Sci.  £2 J,  xv,  7 ;  various  papers  in  Am.  J.  ScL  by  C 
U.  Shepard,  especially,  in  [2]  vols,  ii,  iv,  vi,  x;  and  a  recent  paper  by^.  Law- 
rence Smith  in  vol.  xvii.  The  following  are  a  few  analyses;  1,  Berzelius,  (K.  V.  Ac. 
II.  1834,  Pogg.  xxxiii,  123);  2,  Bergemann,  (Pogg.  Ixxviii,  406);  3,  W.  S.  Clarke,  (loe. 
cit.),  4,  V.  Ilolger,  (Baumg.  Zcits.  ix,  323,  and  Pogg.  xxvii,  118). 


Iron, 

Nickel, 

Cobalt, 


1 

Siberia. 

88-042 

10-782 

0-455 


Zatatecaa,  Mexico. 

85-09 

9-89 

0-67 


Manganese,  0*132 

S'^i      0-066 

Magnesium,  0*050 
Carbon,  0*043 
Sulphur,  tr 

Fe,  Ni,  P., 
Chromiron, 
Gangue,        0*480 

100*000 


C,  Fe 


0-03 

019 
0*33 
0*84 
1*66 
1*48 


100*88 


3 

Lenarto. 

90  158 
6*553 
0*502 
0145 

0*080 

0*082 


0-482 
1*226 


Bohorallitx. 

86*67 

8-12 

0*59 

0*46 

Be  012 

Al  0*82 
Ca  0*41 


1-84 


99*223 


98*16 


^  One  of  the  most  extraordinary  of  these  iron  meteorites,  preserved  in  any  eoU 
tion,  is  now  in  the  Yale  College  cabinet.     It  weighs  1635  lbs.;   length  three  f< 
four  inches ;  breadth  two  feet  four  inches ;  height  one  foot  four  inches.     It  has  T 
analyzed  by  C.  U.  Shepard,  (Am.  Jour.  Sci.  xvi,  217),  also  by  B.  Silliman,  Jr., 


•  The  supposed  terrestrial  native  iron  of  Schooley's  mountain  referred  to  in  th 
paper  is  known  to  be  nothing  but  a  furnace  slag. 
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found  to  eontain  Iron  90*02  to  92*912,  nickel  8*80  to  9*674.  Tho  crystalline  strac- 
ture  of  this  iron  is  very  remarkable  as  developed  by  nitric  acid  on  a  polished  sur- 
£M3ei  Silliman  has  observed  that  the  nickel  is  segreg^ated  along  the  lines  of 
crystallization,  and  that  it  is  not  nniformly  alloyed  with  the  iron,  as  hud  been  previ- 
ously  supposed,  (communicated  to  the  author).  It  was  brought  from  Red  river. 
Still  more  remarkable  masses  exist  in  South  America ;  one  was  discovered  by  Don 
Rubin  de  Cells  in  the  district  of  Chaco-Gualamba,  whose  weight  was  estimated  at 
80,000  lbs.,  and  another  was  found  at  Bahia  in  Brazil,  whose  solid  contents  are  at 
least  twenty-eight  cubic  feet,  and  weight  14,000  lbs.  The  Siberian  meteorite,  dis- 
covered by  PalUs,  weighed  originally  1600  lbs.  and  contained  imbedded  crystals  of 
chrysolite.  Smaller  masses  are  quite  aommon.  Meteoric  iron  is  perfectly  malleable, 
and  may  be  readily  worked  into  cutting  instruments,  and  put  to  the  same  usee  as 
manufactured  iron. 

M.  Bahr  has  observed  grains  of  native  iron  in  a  fragment  of  petrified  wood. 
The  iron  was  mixed  with  fimonite  and  organic  matter,  and  is  supposed  to  have  been 
produced  by  the  deoxydation  of  a  salt  of  iron  by  the  organic  matter  of  the  wood. 
Ma  calls  the  iron  Sideroferrite. 

NATIVE  TIN. 

Dimetric.  1  :  1  (over  basal  edge)=57^  13',  over  pyramidal 
=140°  25',  li :  It  (over  basal  edge)=42°  11',  over  pyramidal =150° 
31';  tf=0"38566.  JReported  as  occurring  in  small  grayish-wliite 
metallic  grains  along  with  the  Siberian  gold. 

CSomponiUm, — Tin  with  some  lead,     jffermann,  J.  t  pr.  Ch.  xxxiii,  800. 
The  above  angles  are  from  artificial  crystals  galvanically  deposited,  measured  by 
Hiller. 


ARSENIC  GROUP. 

1.  Absxxic  Section  :  Hexagonal  or  rhombohedral     Iridosmine,  including  New- 
jaaakite,  (Ir,  Rh)  Os,  and  Sisserskite,  Ir  Qa* ;  Tellurium,  Te ;  Bismuth,  Bi ;    Tetra- 
dte, (Te,  Bi);  Antimony,  Sb;  Arsenic,  As;  Arsenical  Antimony,  (Sb,  As.) 
L  SuLFHua  Skction  :  Trimetric  or  monoclinic.     Sulphur,  S ;  Selenium,  Se. 

IDOSMINR     Native  Iridium.     Osminm-Iridium.     Irid-osmium.     Newjanskite, 

Haid.     Sisserskite,  Haid, 

Hexagonal.    Earely  in  hexagonal  prisms  with  replaced  basal 
;  pyramidal  angle,  127°  36',  basal,  124°.    Commonly  in  irre- 
ar  flattened  grains. 

1I.=6— 7.    G.=19-3— 21-12.    Lnstre  metallic.    Color  tin-white, 
d  light  steel-gray.    Opaque.    Malleable  with  diflSculty. 

^Compontion, — ^Analyses : 

-^t-.— Iridium  46-77,  osmium  49*85,  iron  0*74,  rhodium  8*15,  Berzelins^  (Popg-  xxxii), 

■^CT«sponding  to  Ir  Os  [=Iridiura  49*78,  osmium  60-22=100].     This  variety  occurs 

^iUt  scales.     a=7.     G.  =19*886— 19  471.     Color  tin-white.     From  Katharinen- 

—Iridium  26,  osmium  75=100,  corresponding  to  Ir  Os*   [=Iridium    24*88, 
inm  76*17=100].     In  fiat  scales,  often  six-sided.    This  compound  may  be  a 


^~Ir  Os*=Iridium  19*86,  osmium  80*14=100.     In  six-sided  scales.     Color  steel- 
ly.    H.=7.     G.=21*118,  Rone.    From  Nwchne-Tagilsk. 

4.— Iridium  72*9,  osmium  24*5,  Fe  5-6=100,  Thomsoru    From  Brazil    Color  steel- 
ay.    G.=19*6. 


20  .  DESCRIPTIVE  MINERALOGY. 

No.  1  is  Haidingcr's  Neujanaklte,  and  2  and  8  his  8i8»^9kitef  names  derived  from 
the  naiuGs  uf  localities. 

At  a  liigh  tcmpi^  rat  lire  the  Sisderskitc  gives  out  osmiam,  but  undergoes  no  further 
change.  Tlie  Newjanskite  is  not  deooniposcd  and  does  not  ffive  an  osmium  odor. 
Witli  nitre,  the  characteristic  odor  of  osmium  is  soon  perceived,  and  a  mass  obtained 
soluble  in  water,  from  which  a  green  j>reoipitate  is  thrown  down  by  nitric  acid. 

It  occurs  with  platinum  in  the  province  of  Choco  in  South  ^America,  and  in  th« 
Ural  mountains.  It  was  first  distinguished  by  Dr.  Wollaston,  who  discovered  that 
the  specimens  were  an  alloy  of  iridium  and  osmiuuL  It  is  rather  abundant  with 
the  alluvial  gold  of  California,  occurring  in  small  bright  lead-colored  scales,  some- 
times six-sided.  Also  found  in  the  gold-washings  on  the  rivers  du  Loup  and  d« 
Plantes,  Canada. 

TELLURIUM.     Gediegen  Sylvan,   W.     Gediegen  Tellur,  Haw.   and  JL    Tellur« 

"  Natif  Auro-ferrifere,  U. 

Hexagonal  li :  i?=86o  57',  G.  Kose ;  0 :  ^=123^  4',  a=l-3302. 
Observed  planes,  i?,  —7?,  /,  0;  R:—Ii  (over  base)  =1130  52'. 
In  six-sided  prisms,  with  basal  edges  replaced.  Cleavage :  lateral 
perfect,  basal  imperfect.     Commonly  massive  and  granular. 

II.=2 — 2-5.  G.=6-l — C-3.  Lustre  metallic.  OdIot  and  streak 
tin-white.     Brittle. 

Composition. — According  to  Klaproth,  (Beit,  iii,  2),  Tellurium  92*65,  iron  7"2,  and 
gold  0-2o.  A  specimen  from  Nagyag  afforded  Petz,  (Pogg.  Ivii,  1842,  447),  TeHoriom 
97*215,  and  gold  2*785,  with  a  trace  of  iron  and  sulphur.  It  fuses  readilv  on  char- 
coal, ])iirning  with  a  greenish  flame,  and  volatilizes  almost  entirely  in  white  vapon, 
forming  a  white  areola  on  the  charcoal,  red  at  the  border. 

Native  tellurium  occurs  at  the  mine  of  Maria  Loretto,  near  Zalathna,  in  Transyl' 
vania,  in  sandstone,  accompanying  quartz,  iron  pyrites,  and  gold.  About  forty 
years  8iu<5c  it  was  found  in  consideraole  abundance,  and  was  melted  to  extract  the 
small  quantity  of  gold  it  contains. 

BISMUTH.     Gediegen  Wisinuth,  W.     Bisemutum,  Arfticola.     Plumbum  Cinereoni. 

Tectum  Argenti.    Antimonium  Femininum. 


Hexagonal.     R  :  7?=87o  40',  G.  Rose;  0  :  7?=123o  36';   a= 
1-8085.     Observed  planes,  7?,  —7?,  0,  2,  and  —2 ;  2  :  2=69^  28' 
Cleavage :  basal,  perfect,  2,  — 2,  less  so.  Also  in  reticnlated  and 
borescent  shapes ;  foliated  and  granular. 

TT.=2 — 2*5.      G.=9*727.     Lustre  metallic.    Streak  and  colo 
silver-white,  with  a  reddish  hue ;  subject  to  tarnish.     Opaqu 
Fracture  not  observable.     Sectile.    Brittle  when  cold,  but  wne* 
heated  somewhat  malleable. 

CompoBition. — Pure  Bismutli,  excepting  occasionally  a  slight  admixture  of  arsenii 
Fuses  readily;  fusing  temperature  476®  F.     B.B.  evaporates,  and  leaves  a  yeUo« 
coating  on  the  charcoal.     Dissolves  in  nitric  acid ;  subsequent  dUution  cai 
white  j)recipitato.     Crystallizes  readily  from  fusion. 

Bismuth  occurs  in  veins  in  cnoiss  and  clay  slate  accompanying  various  ores 
silver,  cobalt,  lead,  and  zinc.     It  is  most  abunihint  at  the  silver  and  cobalt  mines 
Saxony  and  Bohemia,  Schneebcrg,  Alten)>erg,  Joachimstahl,  Johanngeorgensta». 
<bc.     It  has  also  been  found  at  Modtun  in  Norway,  and  Fahlun  in  Sweden.    . 
Schncoborg  it  forms  aborescent  delineations  in  brown  jasper.     At  Huel  Spam^ 
near  Ke<lruth,  and  elsewhere  in  Cornwall,  and  at  Carrack  Fell  in  Cumberland,  it- 
associated  with  ores  of  cobalt ;  formerly  from  near  Alva  in  Stirlingshire. 

At  Lane's  mine  in  Monroe,  Conn.,   ft  is  associated  in  small   quantities  wet  Jth 
wolfram,  tungstate  of  lime,  galena,  blende,  <&c.,  in  quartz;  also  at  Brewer^s  mi     -MO^ 
Chesterfield  district,  South  G&rolina. 


TETRADYHTTE.    Tellaric  BiBmuth.    TeUarwisinDth.     Bornite. 

Ehombohedral.  0:^=118°  38',  Ii:Ii=81°  2';  a=l-58G5. 
—3  :  —2=66°  40',  0  :  —-2=105°  IC.  Crystals  often  tabular. 
Cleavage  :  basal,  very  perfect.    Also  raaaaive,  foliated  or  granular. 

H.=l-5— 2.  G.=7-2— 8-44.  LtiBtrc  metallic  splendent.  Color 
pale  Bteel-gray.    Not  very  sectile.    I.aininaj  elastic.     Soils  paper. 


AnaljKt:  1,  Wehrle,  (Sehw.  J.  lii,  482) ;  2,  Bcrieliua,  (K.  V.  At  H.  1828.  188); 
S.  Wehrle,  (Baumg.  Zeit  ii,  144 ;  4-6,  C.  Fiaher,  Jr..  (Am.  J.  Sei.  [S],  vii,  282) ;  S, 
C  T.  Jackson,  (ThiB.  Min.  3<1e<]iL.,  p.  713);  7.  F.  A.  Genth,  (Am.  Jour.  S«L  [£],xTi, 


81);  B-9,  Damonr,  (Add.  Cb.  FhjB.  [S], 

1.  Schnbluu,  Te84-e  848  Setrarf 

i.  ••  30-05     4-32     

1.  D^ulKh-mlsen,        29T4     2-88     

4.  FluTBnna  Co.,  Vs.,  3S-77     6-81 

8.  "  37-88     7-23 

6.  Wbitohall,  V«.,        8Bfl5     8-85     

7.  Davidson  Co.,  >•.  C.  83-84     627      trate 

5.  Bmil  Bornile,         lfi'93     8-16      148 


,872), 

ii  00-00=9S-4,  Wcrhle. 

C8'30,  gangiu)  0-^6=^9-42.  BcKeliuB. 

81-16,  Ag  2-07=95-29,  Wcrlile, 

61-06,  Fo  1-2S,  5i  8-80=9tl-34,  Fisher. 

64-81=l(K\  Fislier. 

aS-SO,Au,  Pr,  Si  2^70=1 00-20,  Jnctwin. 

01  ■35=100-48,  Oenth;  G=7-287. 

70-16=99-71,  Damour. 


•-  "  16-a8  4-68  78--lO=98-08,  Dnmour. 

Dr.  F.  A.  GeDth  Rnde  no  Bulpliur  anil  little  Belenium  in  the  Fluvanna  Co.  mineral 
B.B.  fiiM*  inatAntly,  tinging;  the  flame  bine,  and  caveriug   the  charcoal  with    a 

vhitiah  or  yellow  color,  red  at  the  marjtln  in  the  Belenifvrous   variety.     In  an  open 
ive»  off  white  tuinei ;  alio  a  redJiBh  auhlimute,  and  the  oJor  of  »e'  ~' —  '    " 


Occurs  at  Schnlitaii  nenr  Schemniti: ;  nt  Retzhan ja ;  at  Tcllemarlc  in  Koriraj;  at 
BMtnaM,  Sweden  ;  at  Deutsch-I^lsen  in   Ilungarj.    San  Joii  in  Brazil  (Daniour's 
'     '         In  the  UnitLiI  t^tntca,  at  the  .Whitehall  gold  mines,  Spotsylvania  Co., 
'  le.  Stafford  Co.,  and  Tellurium  mine,  Fluvanna  Co.,  Virginia,  aasouiated 


atl^ni 


-Vith  native  gold  :  in  Davidson  Co.,  Xorth  Carolina,  about  five  miles  west  of  Wesh- 
ington  mine,  in  foliated  scales  and  lamellar  maaees  alung  with  gold,  copjier  pyrites, 
anagnetite.  epidute,  limonitc,  ete. ;  it  waa  partly  alttred  to  a  comhination  of  tel- 
laroua  acid  and  oijd  of  bismuth,  with  but  little  of  carbonate  of  bifmuth  (Genth, 
X>e  cit.) 

ANTIMO^'Y.  Gedigen  ^^Vntimon.  Spiesglaa,  W.  Antimoine  Katif.  //. 
Ehombohedral.  li  :  7?=87°  35',  Rose,  O  :  7?=123°  32';  a= 
1-3068.  Observed  ]>lanes.  It,  0,  J,— 2,  i2 ;  0  :  i  (cleavage  plane) 
=142°  58',  J:  4=117°  7',  2:2=S9°25',  J:i=144°24';  0:i= 
159°  26',  0 :  2=108°  20'.  Cleavage:  basal,  highly  perfect ;— J  dis- 
lanct.  (venerally  massive,  lamellar;  sometiniea botryoidal  or  reni- 
"foTm  with  a  granular  texture. 

n.=3— 3-5.  G.=fi-646— e-72,  6-65— fl-62,  crvstala,  Kengott. 
Xnstre  metallic.  Color  and  streak  tin-ivliite.  Rather  brittle;  not 
dnctile. 


B.B.  soon  melts  to  a  globule,  vhich  continues  to  bum  though  the  heat  be  re- 
BOTod ;  ■  continuation  of  the  heat  cauMs  it  to  evaporate  in  white  fumes,  wfaieb 
•ra  deposited  around  the  Klobule.  Under  the  microseope,  yellowish-white  octahe- 
dron*  are  seen  to  be  first  formed,  and  subsequently,  priamatic  crystals  of  ozyd  of 
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antimoDy,  with  which  at  last  the  whole  globule  is  covered.  Cryetallizefl  readily 
from  fusion. 

Occurs  in  lamellar  concretions  in  limestone  at  Sahlberg,  near  Sahl  in  Sweden ; 
at  Andreasberg  in  the  Hart-z ;  in  argentiferous  veins  in  gneiss  at  Allemont  in  Danph- 
iny ;  at  Przibram  in  Bohemia ;  in  Mexico,  and  other  places. 

Altkbed  Form. — Ozydizes  on  exposure  and  forms  valentinite,  (3b). 

ARSENIC.     Gediegen  Arsenik,  W.   Arsenicum.    Afpcyccor,  A^«tyi«»v. 

.  Ehombohedral.  Ji  :  i?=85o  41',  0  :  i?i=122o  9',  a=l-3779. 
Observed  forms  i?,  — i,  O ;  — i :  — J=113°  21'.  Cleavage :  basal, 
imperfect.  Often  granular  massive ;  sometimes  reticulated,  reni* 
form,  and  stalactitic.    Structure  rarely  columnar. 

II.=3'5.  G.=5*93.  Lustre  nearly  metallic.  Color  and  streak 
tin-white,  tarnishing  soon  to  dark-gray.  Fracture  uneven  and 
fine  granular. 

Composition, — Arsenic,  often  with  some  antimony  and  traces  of  iron,  silver,  gold, 
or  bismuth. 

B.B.  volatilizes  in  white  fumes,  having  the  odor  of  garlic;  if  heated  nearly  to 
redness  it  burns  with  a  pale  bluish  flame,  giving  out  alliaceous  fumes. 

Native  arsenic  commonly  occurs  in  veins  in  crystalline  rocks  and  the  older  schiits, 
and  is  often  accompanied  by  ores  of  antimony,  red  silver  ore,  realgar,  blende,  and 
other  metallic  minerals. 

The  silver  mines  of  Freiberg,  Annaberg,  Marienber^,  and  Schneebers,  afford  this 
metal  in  considerable  quantities;  diso  Joachimstahl  in  Bohemia,  Andreasberg  in 
the  Hartz,  Kapnik  in  Transylvania,  Orawitza  in  the  Bannat,  Kongsberg  in  Norway, 
Zimeoff  in  Siberia,  in  large  masses,  and  St.  Maria  aux  Mines  in  AlMCe.  In  ina 
United  States  it  has  been  observed  by  Jackson  at  Haverhill,  N.  H.,  on  the  estate  of 
Mr.  Francis  Kimball,  in  thin  layers  m  dark-blue  mica  slate,  stained  by  plumbago, 
and  containing  also  white  and  magnetic  pyrites ;  also  at  Jackson,  N.  H. 

The  name  Arsenic  is  derived  from  the  Greek  apptviKow  or  opnvtKow,  maanUine,  ft 
term  applied  to  orpimcnt  or  sulphuret  of  arsenic,  on  account  of  its  potent  proper- 
tics.  Breithaiipt's  araenglanz  from  Marienberg,  is  arsenic  impure  with  8  percent 
of  Bismuth.     G.=5-86— 6-39.     U.=2. 

Altered  Forms. — Oxydizes  on  exposure,  producing  a  black  crust,  which  ib  a  mix- 
ture of  arsenic  and  arsenolite  (Xs),  and  also  pure  arsenolite. 

ARSEXrC^\L  ANTIMONY.     Arsenikantimon.     Antimon-arsen,  Naum. 

Ehombohedral.  In  reniform  masses  and  amorphous ;  structure 
curved  lamellar ;  also  fine  granular. 

ir.=3-5.  G.=6'13,  Tliomson;  6*203,  Kammelsberg.  Lustre 
metallic,  occasionally  splendent ;  sometimes  dull.  Color  tin- white, 
or  reddish-gray  ;  often  tarnished  brownish-black. 

Composition, — SbA8*=Arsenic  63*62,  antimony  86 '88.  Analysis  by  Rammelsberg 
of  the  Allemont  ore  (Ist  Supp.  18):  Arsenic  62*16,  antimony  87'86»100. 

B.B.  emits  fumes  of  arsenic  and  antimony,  and  fuses  to  a  metallic  elobnle,  which 
takes  fire  and  burns  away,  leaving  oxvd  of  antimony  on  the  charcoal. 

It  occurs  sparingly  at  Allemont ;  also  at  Przibram  in  Bohemia,  where  it  was  ob- 
served by  Zippe  in  metallic  veins,  associated  with  blende,  antimony,  spathic  iron, 
dec. ;  at  Schladming  in  Styria,  and  Andreasberg  in  the  Uartz. 

NATIVE  SULPHUR.     NatQrlicher  SchwefeL     Soufre,  H. 

Trimetric    /:  /=101o  46',  0 :  ll=113o  6' ;  a\h:  o=2-344 : 1: 
1-28. 


NATIVE  BELEKTUM. 


0:i=13i''4V.    0:n=115°53'.  1: 


O  :  1=123"  30'.  0  : 
O  :  1=108°  19'.  O  : 


li=117o  41'. 
|X=128°  12'. 


1  (mac.)  =106°  25'. 
l(brach.)=  85°  07'. 
1  (bae.)  =143°  23'. 


Cleavage :  7,  and  1, 
imperfect.  Twins, 
corapoeition-face,  I, 
sometimes  produc- 
ing cmcifomi  crys- 
tals. Also  masBive, 
sometimee  consisting 
of  concentric  coata. 

H.=l-5— 2-5.  G. 
=2-072,  of  crystals 
from  Spain.  Lustre 
resinous.  Streak  buI- 
pLnr- yellow,  some- 
times reddish  or 
greenish.  Transparent-— siibtranalucent 
more  or  less  perfect.     Sectile. 
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Fracture    conchoidal, 


Cenpotition. — Pure  sulphnr,  but  often  oontamLnateJ  with  clay  or  bitumon  ;  bnms 
Tith  a  bluinh  flume  at  a  low  temperature,  with  the  strong  oJor  of  gutphurous  acid ; 
oeeoniea  reainoaaly  electrified  bT  friction;  ia  insoluble  in  ■wator,  and  not  acted  on 
hf  the  acida. 

Snlphnr  ia  dimorphons,  the  cryetals  bcinR  obtuee  oblique  rhombic  prisma,  of  90° 
W',  and  inclination  of  the  vertical  aiiB=95°  46',  when  formed  at  a  moderately  high 

either  beda  of  gj-punm  and  the  nesoeiate 
ind  extinct  Tolcanocs.  lu  the  valley  of  Koto  and 
Hanaro  in  SiciFy,  at  Conil  near  Cadii  in  Spain,  Bex  in  Switzerland,  and  Craeow  in 
Poland,  it  occurs  in  the  former  situation.  Sicily,  and  the  neighboring  Tolcanin 
ialei,the  SolfaUra  near  Xaplen,  the  volcanoes  of  the  PaeiGc  ocean,  tr..  arc  loenlitiea 
ol  the  latter  kind.  The  cryatalB  from  Sicily  are  sometimes  two  or  three  inches  in 
diiatter.  It  is  also  depo'iited  from  hot  springs  in  Iceland  ;  and  in  Savoy,  Swit- 
■erfand,  Hanover,  and  otKor  conntries,  it  is  mot  with  in  certain  metallic  veins; 
n**'  Cracow  and  in  Upper  Egypt  there  are  large  depoiits.  A  fibrous  variety  ia 
ftrmd  near  Siena  in  Tuscany. 

flalphnr  ia  found  near  the  sulphur  springs  of  New  York,  Virpnia,  Ac,  and  also 

S.^**"' d"p™it*  and  else  where,  where   aulphuret  of  iron  is  nndergoing  deeonipo- 

S""***  ;  •!»<>  in  microeeouie  crystals  at  aome  of  the  gold  mines  of  Virj^ia  and  North 

Sr^'^lina ;  and  as  a  powder  in  the  Western  lead  re^ons  io  fissures  in  the  liineetone. 

■^  '*<n:un  in  small  masses  in  limestone  on  the  Potomac,  twenty-five  miles  above 

^|JT»«sulphnrnun««of  Sicily,  the  crater  of  Vnlcano,  and  the  Solfatara  near  Naples, 
JJ^***"d  immense  quantities  of  sulphur  for  commerce.     It  is  also  largely  obtained  in 

•j«ing  the  snlpfanr^ta  of  iron  and  copper. 
n— A**'»  apecie*  is  homoeomoqihons  wilb  Barytea  and  MarcBBite  if  |t  be  taken  aa  the 
^^**'  tnacrodome.    The  above  figure  is  by  Scacchi  of  Naples. 

NATIVE  SELENIUM. 

^onoclinic,  according  to  Mitscherlitch.  In  IncrastationB  of  a 
?*lV>metalHc  lustre,  and  grayisli  or  brownish  black  color:  trans- 
•■^cent  and  red  in  thin  splmterB.  Powder  deep  red.  IL=:2'0. 
Q.=4-3— 4-33.    Brittle. 

OUarred  by  Dd  Rio,  at  Cnlabraa  in  Heiico. 
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SELESSULPHUR. 

Resembliag  eulplnir,  but  of  aii  orange  or  brownish  color. 

B.B.  OQ  vliarfoiit  burns  rei 
Frotu  Vulraiiu,  uiiu  of  tlie  Lip 


DIAJIOXD.     A,1qq 


CARBOX  GROIT. 
.     Domant,  W.     Dlam, 


nt,  L.  eai  II.     'AiSf*t- 


Moiioiiictric.  Obseirecl  planes,  1,  2,  T,  0,  32,  jf,  i^;  often  te- 
traliedral  iu  planes  1,  2,  anu  3^.  Tlie  aimexetl  figures,  (2fi6,  267, 
planes  ^) ;  also  f.  11,  14, 15,  19,  49,  51,  *'J,  similar  to  f.  33  ;  65, 
66,183.  Tbe  faces  often  convex.  Cleavage:  octahedral,  liiglily 
perfect.  Tiv-inn.  f.  201',  plane  of  composition  octahedral ;  also  f. 
1S5,  oftlio  siinie  kind,  but  tbe  crystal  shortened  in  tlie  direction  of  an 
octahedral  axis ;  also  f.  267A,  Bamo  repeated.  Horelj  massive. 
Hi  261  asT  A. 


^i:>^ 


H.=lf).  G.=3-">205,  Tliompson  ;  3-5i»,  Pelowze.  Lnstre  brillXiiU- 
iant  adamnnline.  Color,  white  or  colorlera :  occasionally  tinge*  ^^"3^ 
yellow,  red,  omngo,  green,  brown,  or  black.  Trnn^arcnt ;  trflnT*"*™" 
lucent  when  dark  colored.     Fraetui-e  concboidal. 

Campofilion. — Tbo  dinmond  in  pure  onrbon  cryRtullized.     It  bums,  and  i«  whoU  K  E  *"f 
1  _,  _  , ...__  of  14°  Wtddowocid,  pfojncing  cnrboni       "  '  -      ■  ■- 


eonsniiicd  at  a  Icuipcrntiire  or  14°  Wcditowocid,  prodncio^  cnrbonic  acid  w.     It 
not  act«il  on  l>y  ni-ida  or  nlkaUc!>.  Exliiliits  vitruoiu  electricity  when   mbbed. 

Index  of  refriiet.ion  li'439.    The  refnietion  of  light  br  tlie  dianioud  ia  often 

ulftT,  pruTialily  ariHini;  frotn  the  esitHu  wbieh  haa  produced  the  '    ~ 

iomii  ]>Inl>:f  froni  trystaU,  Dcscloigeiiux  lint  olieervcd  a  filed  Rtnr _  . .. 

rBTS,  and  in  othera.  nlliud  in  eharucter,  the  riiys  wore  replneed  by  thi 
elliptical  arcnx.     UcHt'loiHeaiuc  showa  tlint  the  niya  are  aymtnetrical  wil' 
to  the  tnces  of  the  oetohedron,  and  supposoa  them  to  be  due  to  foreign  n 

Tlio  diamond  ajiiiean  genorallv  to  oeciir  in   re^^ons  that   aflord   a  Umliu 
granular  <iuiirlz  roct,  enlled  itatoiHotilf,  which  iwrtaina  to  the  talcoK  aertea,  an- 
ovea  ita  lemiiiation  to  a  little  tala  or  mica.    Tliia  rock  ia  found  at  the  minea  e^^^ 
Braulandtlie  Urnla;  and  also  in  Gcor)riauiid  >'orth  Carolina,  where  afew  diatnondME^ 
have  been  fmind.     It  hoa  alao  Iwen  dotcvtcd  in  n  *l>eciee  of  I'On glomerate,  eonipoMV^^ 
irfroDnded  ailiceoua  pebblcf,  t|uartx,  chalcedony,  ten.,  ecmenled  by  a  kind  of  wma^ — 
nnooi  day.    Diamonila  are  naiislly,  biiwcver.  woahed  out  from  the  aoil.   Aecoidia^ 
to  H.  Denia  (Ann.  dea  U.  [3],  xix,  DOS)  the  diamond  in  Uiuaa  Ueraee,  Br>iil,  i«  fonntf 


in  tjro  diflianat  deposits;  odo  called  gurgulho,  conmting  of  broken  quartn,  nnd 
covered  by  a  (bin  bed  of  sand  or  oarth  ;  tlie  other,  poscalliu,  ot  rolled  qnartK  pvblil^'j, 
Dnited  by  a  ferrugiooue  daf ,  renting  iudbIIt  on  tuk-usc  elay«,  the  vliule,  lh«  debrW 
from  talooM  rock*.  The  first  deposit  afTords  the  finest  dianiuiijii.  niid  b»lh  «iintam 
>J*o  ^Id,  iilatinam,  mu^^Detii.'  irun,  ratilc.  d:v.  Tlie  tutwt  celobrnti'd  miiiea  are  on 
the  rivers  Jequitinhoiib a  and  Purdu,  north  of  Kio  Janeiro,  vhiTU  the  sands  (the 
vaten  b«ing  turned  off)  are  Crushed  by  slaves.  It  htu  lately  been  fuund  in  B^ia, 
OD  the  river  Cachoi'ira,  at  tlie  mines  of  Stirua  and  Hiiicora ;  nnd  Daiuoar  tins  recog- 
nilad  ia  the  snnJ  of  tlie  locality,  quartz,  fvldsjiar,  rutile,  broukilu,  aontur^e,  zircon 
crystals,  diaspare,  niagnetiu  irun,  gold  in  grniiis,  onhydrous  {ihoii|>hute  of  aluniina- 
and  lime,  u  siUvate  uf  yttria,  a[id  a  Ujdro-jihos|ihal<'  of  yttria.  At  Ituguj^in,  Miuoa 
Qeracs,  nu  vuomiouB  diamond  of  HI  i  carats  has  recentCy  been  found. 

The  Ural  diamonds  occur  in  tho  dvtritiiB  along  the  Adolfakui  rivulet,  irherc 
vorked  for  gold,  and  also  at  oilier  plaees. 

In  India,  the  diamond  is  mot  witli  at  Purtcal,  between  Ilydarabad  and  Miuoli- 
patom,  There  the  (iunous  Kohiuuor  viu  found;  bat  there  are  now  only  I  wo 
pUees  of  exploration,  nnd  thc«u  are  let  lo  soniu  of  the  nativen  for  less  t^ian  ^6 
frsBcsayear;  and  if  tbo  hands  find  a  stcne  worth  fouror  five  rujieei  It2  to  (2J) 
a  montb,  tbey  eonaider  thetiuvives  fortunate.  To  sucli  a  statu  arc  the  liiuiuiis  uiines 
of  Goleonda  now  reduced.  Found  aW  near  Parma  in  BunJelunud.  wberv  soinuof 
the  ntoit  magnificent  specimens  have  been  fuund ;  alni  on  the  Maliannddy  near 
EUore.  The  loeality  on  Borneo  is  at  I'outiuna,  on  the  west  iiidv  of  the  Itatoos 
Oonntain.  The  river  Gunil,  iu  the  province  of  Cotintantinc  in  Africa,  is  reported  to 
have  sOarded  some  diamonds.  In  tlio  L'liitvd  ^tatca,  u  few  crrstuls  huvc  been  met 
with  in  Rutherfor.1  Co.,  N.  V.,  and  Hull  Co.,  Co.  (Am.  J.  S.  [UJ.  ii,  :>S3,  and  iv) ;  in 
Australia,  on  tbe  bunks  of  the  Turon. 

T1i«  diamoad  has  been  found  uiasaive  iu  Brazil,  in  small  block  pelibliv.  having 
the  specific  gravity  S'llia — S-41ll.  Tlie^  jffoved  on  trial  to  lie  piii'eciirl'on  expejiling 
2*07  to  (I'iT  pur  cent.  This  compaet  iHamoiid  is  sold  in  tho  ri-giou  at  76  cents  tbe 
«arat  of  three  and  one-sixth  ^raiua  trny. 

The  laip^t  diamond  of  winch  we  have  any  knnwiedtce  is  meiilioncil  liy  Tavernier. 
«s  in  poMession  uf  the  Creat  Mo^L  It  weijxhed  oripDally  D0<)  carute,  or  2Tt>U'3 
groinii,  but  was  reduced  by  eultinj;  to  ttnl  (,'raina.  Illios  the  form  and  size  of  half 
•  hen's  ^g.  It  was  foond  in  Urill  in  tlie  mine  ofColonc.  Tlie  l^tt  or  Uug«nt 
diamond  weighs  hut  ISH'JS  cnrnt*,  or  ilm  fcrains;  but  iii  of  imbluniishi>d  trnnt- 
parency  and  color.  It  is  cut  in  tlic  fomi  of  a  lirillinnt,  and  is  I'Stininted  at  £135.000. 
^e  Kohiuuor  measured  on  its  arrival  iu  Kugliiiid  about  t|  Inches  in  itn  (greater 
diameter,  over  i  of  an  inch  in  thickness,  and  weighed  ISlt.V  carats.  It  lias  nince 
"beenrecut  and  reduced  to  a  diameter  of  IJj  by  If  nearly  ;  and  thus  diminiahed  over 
one  thinl  in  its  weight.  It  is  snjiposBd  by  Mr.  Twinant  to  have  been  originally  a 
dodecaheilron,  and  he  suggests  that  the  gnat  Kiis^inn  diamond  and  another  lurge 
alah  weighing  130  carats  were  uetuully  cut  from  the  original  dodecahi'drou, 
tavernier  ^ives  tbe  original  vuifitit  at  Ttnj  cnmfa.  The  Kiyah  of  Mattnn  has  in 
^u*  possesNOQ  a  diamond  fr<im  Uomuo,  weighing  Sffi  carats.  Tlie  mines  of  llrazil 
"Were  not  known  tu  afford  dianiomls,  till  the  commciiuemcnt  of  the  ISLli  century. 
Dlaoro  mentions  one  crystal  from  thcric  iiiinca  of  120  carats,  but  tbvv  rnvely  cicued 
:i8  OP  20. 

Colorless  diamonds  are  nio^t  bifrhly  esteemed.  'When  cut  and  polifhed,  n  dia- 
3nond  of  the  purest  water  in  KuglanJ,  weighing  one  carat,  is  valued  at  £8;  and  tbe 
~v«liie  of  others  is  calculated  by  iiiulliplying  tlie  Hipuire  of  tbe  weight  in  carats  by 
4,  except  for  those  execedtug  iiocai'st-i,  the  value  of  which  increases  at  s  much  more 
~xapi<l  rate.  This  rule  U  scnrcvly  regnnloliu  market,  us  the  standard  of  purity  and 
^tatte  for  different  countries  differs,  and  tho  elightcHt  tinge  of  color  affects  greatly 
~the  eofiimercial  value. 

The  method  of  [>oU»liing  diamonds  wo.^  discovered  In  140O,  by  Louis  Berijuen,  a 
•«Uien  of  Bruges,  j>revious  to  which  lime,  the  dianiond  was  known  only  in  its  on- 
«at  sUte. 

The  diamond  is  valuable  for  the  purposes  of  engravi^  and  cutting  glosa,  and 
the  cnrvature  of  tbe  cryBlalline  fancn  much  improves  it  for  this  pnrposc.  It  ia  also 
'Wed  in  powder  for  polishing  and  cutting  other  gems,  and  in  sjitinters  for  drilling. 
It  bu  been  used  for  lensen  for  microscopes,  on  account  of  its  sLgbt  chromatic  aber- 
ration, and  tbe  la^e  field  it  consequently  ulTurds ;  bnt  the  crystals  often  have  an 
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irrftj^Inrity  of  internal  structure,  even  when  clear,  which  unfits  them  for  this 
purpose. 

Tile  diamond  is  supposed  to  be  of  vegetable  origin.  It  has  probably  proeeeded 
from  the  slow  decomposition  of  some  vegetable  material  or  Dituminous  matter. 
Black  specks,  like  charcoal,  have  been  observed  in  some  crystals ;  but  this  proT<B 
nothing  necessarily  respecting  their  origin,  since  this.is  the  form  which  carbon  on- 
orystalTizod  assumes,  whatever  its  source. 

MINERAL  COAL.  Bituminous — ^Bituminous  Coal.  Common  Coal.  Brown  CoaL 
Black  Coal.  Cherry  Coal.  Sjtlint  CoaL  Cannel  Coal  Jet  Lignite.  Braonkokle. 
Pechkohle.  Bliitterkohlo.  liituminoses  Uolz.  Houille.  Jayet. — ^i^ofi-6ttinmfi- 
0U9 — Anthracite,  ff.  Glance  Coal.  Mineral  Carbon.  Blind  CoaL  Colnm- 
nar  Coul.  Kilkenny  CoaL  St^ngeukohle.  Glanzkohle,  W.  Anthrazit,  Jfaut. 
Kohlenblende,  L. 

n.=l — 2*5.  G. =1*2 — 1  '75.  Lustre  more  or  less  resinous,  some- 
times submetallic.  Streak  and  color  black  or  brown :  often  gray- 
ish when  impure,  sometimes  iridescent.  Opaque.  Fracture  con- 
choidal — ^uneven.    Brittle,  or  sectile.    No  distinct  crystallization. 

Competition. — Carbon,  with  usually  a  few  per  cent,  of  silica  and  alumina,  and 
sometimes  oxyd  of  iron  ;  often  contains  a  large  proportion  of  bitumen.  Potash  and 
soda  have  also  been  detected. 

The  bituminous  varietit's bum  with  a  bright  yellow  flame  and  bituminoiu  odor; 
while  those  destitute  of  bitumen  afford  only  a  pale  blue  flame  arising  from  the  de- 
composition  of  the  water  present,  and  the  ^>nuation  of  the  gas  carbonic  oxyd. 

The  bituminous  and  non-bituminous  varieties  are  usuaUy  arranged  as  distinct 
mineral  species,  although  more  properly  but  one. 

Varikties.     1.    Without  bitumen. 

Anthracite.— }L=:2 ^2-5.  G.=l-32 — 1-7,  Pennsj-lvania ;  l-Sl,  Rhode  Island; 
1*26 — 1*36,  South  Wales.  Lustre  bright,  often  submetallic,  iron-black,  and  frequent- 
ly iridescent.  Opaque.  Fracture  couchoidal.  Usually  contains  80  to  90  per  cent 
of  carbon,  4  to  Y  of  water,  with  some  earthy  impurities. 

Tlie  anthracites  of  Pennsylvania  contain  85  to  92  per  cent  of  carbon;  those  of 
South  Wales,  88  to  95 ;  of  >Vance,  80  to  83 ;  of  Saxony,  81  ;  of  Russia,  sometimes 
94  per  cent. 

Anthracites  difiV^r  much  in  hardness  and  readiness  of  combustion.  The  softer  are 
called  free-burning  coals,  and  contain  a  trace  of  bitumen. 

Fossil  Conk. — More  compoet  than  artificial  coak,  and  some  varieties  contain  con- 
siderable bitumen.  From  the  Edgohill  niines  near  Richmond,  Ya.,  according  to 
Genth,  who  attributes  its  origin  to  the  action  of  a  trap  eruption  on  bituminone 
coal. 

II.  Bituminous  Coal. — ^The  proportion  of  bitumen  is  indefinite,  varying  from  10 
to  60  per  cent.,  and  the  coal  is  said  to  be  Dry  or  Fat,  occording  to  the  amount  of 
bitumen.  The  cool  is  softer  than  anthracite,  less  highly  lustrous,  of  a  more  purely 
black  or  brownish-black  color,  and  the  specific  gravity  varies  between  1*14  and  1*5 ; 
1*26 — 1"37,  Pennsylvania;  1-27,  Xewcostle,  England;  1-199,  Lancashire  cannel; 
1-27— 1-3-2,  Scotland;  V2— 1-33. France;  1-27— 13,  Belgium ;  Albert  coal,  HilbboTO. 
1129;  Jot  coal,  Grayson  Co.,  Ky.,  11C6;  ib.  Breckenridge  Co.,  Ky.,  1-14— lltt. 

Of  bituminous  cool,  there  are  several  varieties. 

Pitch  or  caking  coal,  when  heated,  breoks  into  small  pieces,  whichi  on  raising  the 
heat,  unite  in  a  sohM  mass.  Its  color  is  velvet  black,  or  grayish-black.  Specific 
gravity,  1  *269.  It  bums  readily,  with  a  yellow  flame,  but  requires  frequent  stir- 
ring to  prevent  its  caking,  hy  which  the  ingress  of  air  for  combxistion  is  prevented. 

Chirr u  coal  rcscmblei^  caking  coal,  but  does  not  soflen  and  cake,  when  heated. 
It  is  very  frangible,  and  ^ncc,  in  mining  it,  there  is  considerable  waste.     K 
Biriiiing^niin,  the  Iops  in  mining,  including  the  pillars,  amounts  to  two-thirds  of 


the 
Try  coui ;  it  is  a  coarse  kiiiU  of  can- 
There  are  other  varieties  which  ore  still  less  bituminous ;  the  Jlint  coal  of  En- 


wholr.     It  burns  more  rapidly  than   caking  c<»iil,  with  a  clear  yellow  flnnie. 

SjtUnt  coal  U  a  dry  coal,  harder  than  the  cherrj'coal ;  it  is  a  coarse  kind  of 
nel  coal. 
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fl^nd  is  of  this  kind,  and  approaches  anthracite ;  the  f-ew  coal  of  Wedgebury  in 
taffordshire  is  of  a  similar  nature ;  and  the  crow  coal  of  CumborlaDd  at  Alston 
Moor  is  almost  without  bitumen. 

Cannel  coal  has  a  dark  grayish-black  or  brownish-black  color,  a  fine  compact  tez- 
tare,  a  large  conchoidal  mcture,  and  receives  a  good  polish.  It  burns  readily , 
without  melting,  with  a  clear  yellow  flame,  and  it  has  been  used  as  a  substitute  for 
candles^  whence  its  name.  It  abounds  at  Lesmahago,  about  twenty  miles  from  Glas- 
gow, also  in  different  parts  of  Ayrshire,  where  it  is  made  into  inkstands,  snuff-boxes, 
and  other  similar  articles. 

The  Albert  coal  of  Nova  Scotia  has  the  appearance  of  asphaltum,  and  is  partially 
■olnble,  (about  20per  cent),  but  it  has  not  the  fusibility  of  asphaltum.  It  is  the 
mulanoBphaU  of  wetherill.  The  Jet  Coal  of  BreckenridKc  and  Grayson  Cos.,  Ken- 
tacky,  IS  like  jet  in  compactness  and  beauty,  and  is  worked  with  tools  like  Cannel 
CoaL     Both  this  variety  and  the  Albert  Coal  are  strongly  electrical  when  rubbed. 

Jet  resembles  cannel  coal,  but  is  blacker,  and  has  a  more  brilliant  lustre.  It  occurs 
in  detached  pieces  in  clay,  on  the  coast  near  Whitby  in  Yorkshire,  and  at  Ballard 
Point,  and  elsewhere.  It  is  the  Gugatet  of  Dioscorides  and  Pliny,  a  name  derived 
from  the  rirer  Qagas  in  Syria,  near  the  mouth  of  which  it  was  found. 

JBrowm  coal  is  more  recent  in  origin  than  the  carboniferous  era  of  geologists.  It 
•ometimes  closely  resembles  common  bituminous  coal.  Other  varieties  have  a 
brownish-black  color,  bright  coal-Iike  lustre,  with  something  of  the  texture  of  wood 
remaining;  and  often  the  form  and  fibre  of  the  original  tree  is  retained:  this  is 
celled  jAffniie.  Lignite  bums  with  an  empyreumatic  odor.  Brown  coal  occurs  in 
beds,  usually  of  small  extent,  and  is  seldom  as  pure  from  pyrites  as  the  more  ancient 
hitominous  coal.    There  are,  however,  some  workable  mines. 

Flrofeesor  W.  R.  Johnson  obtained  the  following  results  in  his  analyses  of  coals : 


Yol.  combuB 
Moisture,  tible  matter 


Ash  and 
.  Fixed  carbon,  clinken. 


1.  Pennsylvania  anthracites,  1*84  8*84  87*45 

2.  Maryland  free-burning  bituminous  coal,  1*25  16'80  78*01 
8L  Pennsylvania  free-burning  bituminous  coal,  0*82  17*01  08*82 
4.  Virginia  bituminous,  1*64  86*63  50*99 
A.  Cannelton,  Indiana,  bituminous,                   2**20  83^9  58*44 

The  following  are  other  analysis:  6 — 13,  by  B.  Silliman,  Jr. ;  14,  Frazer,  (Am.  J. 
•  [2],  xi,  801). 

Vol.  matter. 


7*87 

9*74 

18*85 

10*74 

4-97 


&  Grayson  Co.,  Jet  Cannel,  61*96 

^.  "  **  66*59 

8.  Breckenridge  Co.,  Jet  Cannel,  64*30 

9.  Grayson  Cannel,  G.r=l-871,  62*03 
a            "       bitum.,  4106 

1.  Albert  Coal,  61*74 

2.  Boghead  Cannel,  (Scotch,)  66*36 
8.  Pittsburgh  bitum.,  82*96 
4.  Cowlitz,  Oregon,  (Brown  coal),  49  *5 


Fixed  carbon. 
30*07 
27*22 
27*16 
14-36 
54*94 
30*04 
80*88 
64-72 
42*9 


Ash. 
7*98=100*08 
7-27=  99*91 
8*48=  99*93 
28*62=100-00 
4*11=100*11 
2*22=100  00 
2*77=100*00 
2*81=  99*98 
2*7,  water  4*9=100 


In  the  Albert  coal,  Prof  Booth  found  69*75  per  cent,  of  volatile  matter,  and  Dr. 
^^kson  68*8  to  61*67  per  cent     Dr.  Wetherili  obtained,  (Trans.  Amer.  Phil.  Soc.  x, 
58),  Carbon  82*670,  II  9*141,  0,  N,  8*189=100;  and  he  states  that  4  parts  were 
loble  in  ether  and  80  in  turpentine. 

For  the  geological  evidence  distinguishing  coal   of  the  true  carboniferous   era, 
ference  may  be  made  to  geological  treatises. 

The  beds  olT  coal  occur  interstratified  with  clay  slate,  and  sandstone,  or  gi'it  rock, 

^■^iiuing  distinct  layers,  varying  from  a  fraction  of  an  inch  to  80  feet  or  more  in 

pliickness.     In  the  United  States,  the  anthracites  occur  east  of  the  AUcghan^r  ran^e, 

'  ~  rocks  that  have  undergone  great  contortions  and  fracturings,  while  the  bitumin- 

are  found  farther  west  in  rocks  that  have  been  less  disturbed ;  and  this  fact 

d  other  observations  have  led  some  geologists  to  the  view  that  the  anthracites 

ve  lost  their  bitumen  by  the  action  of  heat. 

Extensive  beds  of  mineral  coal  occur  in  Great  Britain,  covering  about  one- tenth 

^he  whole  area,  or  11,869  square  miles ;  in  France;  in  Spain ;  in  Belgium,  covering 

«ne twenty-second  the  whole  area,  or  518  square  miles;  in  Netherlands,  l*ru8sia. 
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BavariA,  Austria,  Northern  Italy,  Siloeia,  Spain,  Russia  on  the  south  near  the  Azof 
It  is  found  in  Asia,  abundantly  in  China,  in  Persia  in  the  Cabul  territory,  and  in  the 
Khornssan  or  Northern  Persia,  in  llindostan,  north  of  the  gulf  of  Cutch,  in  the 
province  of  Bengal  (the  Burdwan  eoal  field)  and  Upper  Assam,  in  Borneo,  Labuan, 
Sumatra,  several  of  the  Philippines,  Formosa,  Ja])nn,  New  South  Wales  and  other 
parts  of  New  Holland,  New  Zealand,  Kerguelen's  Land ;  in  America,  besides  the 
United  States,  in  Chili,  at  the  Strait*  of  Magellan,  Northwest  America  on  Vancou- 
ver's Island  near  the  harbor  of  Camosack,  at  Bellingham  Bay  in  Puget*s  Sound,  at 
Melville  Inland  in  the  Arctic  seas,  and  in  the  British  Provinces  of  Nora  Scotia,  New 
Brunswick  and  Newfoundland. 

In  the  United  States  there  are  four  extensive  coal  areas.  One  of  these  areas,  the 
Apalachian  coal  field,  commences  on  the  north,  in  Pcnnej'lvania  and  southeastern 
Onio,  and  sweeping  south  over  western  Virginia  and  eastern  Kentucky  and  Ten- 
nessee, to  the  west  of  the  Apalachians,  or  partly  involved  in  their  ridges,  it  con- 
tinues to  Alabama  near  Tuscaloosa,  where  a  bed  of  coal  has  been  opened.  It  has 
been  estimated  to  cover  66,000  square  miles.  It  embraces  several  isolated  patches 
in  rtie  east-eru  half  of  Pennaylvania.  The  whole  surface  in  Pennsylvania  has  been 
estimated  at  15,437  square  miles,  or  one- third  the  whole  area  of  the  Stat«.  A 
second  coal  area  (the  Illinois)  lies  a<^oining  the  Mississippi,  and  covers  the  larger 
part  of  Illinois,  the  western  part  of  Indiana,  and  a  small  northwest  part  of  Ken- 
tucky ;  it  is  but  little  smaller  than  the  preceding.  A  third  occupies  a  portion  of 
Missouri  and  Iowa  west  of  the  Mississippi.  Tlie  second  and  third  are  separate<l  by 
only  a  narrow  belt  of  silurian  rock,  and  properly  belong  together  as  one ;  and  the 
united  area  is  half  larger  than  that  of  the  Apalachian  coal  field.  A  fourth  covers  the 
central  portion  of  Michigan.  Besides  these,  there  is  a  smaller  coal  region  (a  fifth) 
in  Rhode  Island,  which  crops  out  across  the  north  end  of  the  island  of  Rhode 
Island,  and  appears  to  the  northward  as  far  as  Mansfield,  Massachusetts.  Out  of 
the  borders  of  the  United  States,  on  the  northeast,  commences  a  sixth  coal  area, 
that  of  Nova  Scotia  and  New  Brunswick,  which  covers,  in  connection  with  that  of 
Newfoundland,  18,000  square  miles,  or  2-9ths  the  whole  area  of  these  Provinces. 

The  mines  of  western  Pennsylvania,  commencing  with  those  of  the  Blossburg 
basin,  Tioga  Co.,  those  of  the  States  west,  and  those  of  Cumberland  or  Frostburg, 
Bfaryland;  Richmond  or  Chesterfield,  Va.,  and  other  mines  south,  are  bituminauM, 
These  of  eastern  Pennsylvania,  constituting  several  detached  areas,— one  the  Schuifl- 
kill  coal  field,  on  the  south,  worked  principally  at  Mauch  Chunk  on  the  Lehigh, 
and  at  Pottsville  on  the  Schuylkill ;  another,  the  Wyoming  coal  field,  worked  at  Car- 
bondale,  in  the  Lackawanna  region,  and  near  Wyoming,  bef^ido^  others  intermediate, 
those  of  Rhode  Island  and  Massachusetts,  and  some  patches  in  Virginia,  are  anthror- 
cites,  Cannel  coal  is  found  near  Grcensburg,  Beaver  Co.,  Pa.  in  Kenawha  Co., 
Va.,  at  Peytoua,  etc. ;  also  in  Kentucky,  Ohio,  Illinois,  Missouri,  and  Indiana. 

In  England,  the  principal  coal  fields  are  the  Manchester  of  Lancashire  and  Chesh- 
ire; the  Great  Central  or  South  Yorkshire, Nottingham,  and  Derby;  that  of  South 
Wales,  Glamorganshire,  Ac. ;  the  Newcastle  field  of  northern  England.  In  Scot- 
land, a  range  of  beds  extends  across  from  the  Firth  of  Forth  to  the  Firth  of  Clyde ; 
whole  area  1650  square  miles.  In  Ireland,  the  three  are  the  Limeric  fields  anout 
the  mouth  of  the  Shannon,  the  Kilkenny  fields  to  the  eastward,  and  those  of  Ulster 
on  the  north.*  Mineral  coal  occurs  in  France,  in  small  basins.  88  in  numWr,  and 
covering  in  all,  according  to  Taylor,  1-1 17th  of  the  whole  surface.  The  most  im- 
portant are  the  basin  of  the  Loire,  between  the  Loire  and  the  Rhone,  and  that  of 
Valenciennes  on  the  north,  adjoining  Belgium.  In  Belgium,  it  occujues  a  western 
and  eastern  division,  the  western  in  the  provinces  of  Namur  and  Haiuault,  and  the 
eastern  extending  over  Liege. 

Coal  beds  more  recent  than  the  true  coal  era  are  sometimes  worked.    That  of 

•  For  full  statistics  with  reference  to  coal  and  coal  fields,  reference  may  be  made 
to  the  very  complete  work  on  coal  by  R.  C.  Taylor,  754  j)p.  Svo.  Philadelphia^  1848. 


Sci.,  [2j,  vii,77,  157. 


OEAPHTTB. 


29 


Richmond,  Virginia,  is  snppoBed  to  he  of  the  lias  era;  the  coal  of  Brora,  in  Suther- 
land, and  of  Bovey,  Yorkuiire,  are  oolitic  in  age.  Tertiary  coal  occurs  on  the  Cow- 
litz, in  Oregon,  (anal.  14). 

Bituminous  coal,  Carboniferous  in  age,  (See  J.  Hall,  in  Rep.  of  Stansbnry's 
£xpe<l.  1862,  401),  occurs  on  the  Rocky  Mountains,  according  to  Lieut.  Abert,  near 
the  Raton  Pass — ^lat.  37**  16',  long.  104°  85' — also  according  to  Fremont,  and 
probably  of  the  same  age,  near  lat.  41-|°,  long.  111°,  on  Muddy  river. 

R  G.  Taylor,  in  his  extensive  work  on  coal  gives  the  following  table  showing  the 
proportional  areas  of  coal  land  in  Europe  and  America,  p.  zv. 


COUNTRIES. 


Great  Britain,  Ireland,  Scotland  and  Wales, 
Spain,  [Asturias  region], 
Fruuce,  [area  of  fixed  concessions]  in  1845, 
Belgium  concede<l  lands, 
Pennsylvania,  United  States, 
British  Provinces  of  New  Brunswick,  Nova 
Scotia,  Cape  Breton,  and  Newfoundland, 
Prussian  Dominions, 

Austrian  Prov.  containing  coal  or  lignite. 
The  United  States  of  America, 
The  twelve  principal  coal-producing  States, 


Entire  area 
each  country. 

Area  of 
coal  land. 

Proport'ns 

of  coal  to 

their  whole 

areas. 

Sq.  miles 
English. 

Square 
miles. 

120,290 

177,781 

208,736 

11,872 

48,960 

81,118 

107,987 

160,000 

2,280,000 

665,288 

11,869 

8,408 

1,719 

618 

16,487 

18,000 
138,132 

1-10 

1-52 

1-118 

1-22 

1-8 

1-17 
1-4 

184,078 

Relatfre 

parts  in 

1000  of 

coal  areas. 


64 

18 

9 

8 

84 

98 


724 


1000 


GRAPHITK     Black  Lead.    Plumbago.     Carburet  of  iron. 

Hexaffonal.  In  flat  six-sided  tables,  ((?,  /),  having  the  basal 
planes  (O)  striated  parallel  to  the  alternate  edges.  Cleavaffe: 
Dasal,  perfect.  Commonly  in  imbedded,  foliated,  or  granular 
masses. 

IL=1— 2.  G.=2-0891.  Lustre  metallic.  Streak  black  and 
shining.  Color  iron-black — dark  steel-ffray.  Opaque.  Sectile; 
soils  paper.     Thin  lamiiifle  flexible.     Feel  greasy. 

Compotition. — Carbon  and  usually  a  variable  quantity  of  iron,  which  is  mechani- 
cally mixed  with  the  carbon.    The  following  are  a  few  of  the  analyses : 

Scheele.  Berthollet.  Tauqnelin.  Saossore.           Tanuxem.              Prinsep. 

Carbon,              81  90*0                92                96                   944                  98-9 

Iron,                   10  9-0                  8                  4       ox^'d      1*4                     — 

Oxygen,              97  —                —                —      silica     2*6    alumina  1*2 

Fuchs  obtained  from  a  grapliite  from  Wunsiedel  only  0'38  per  cent,  of  ash,  (J.  t 
pr.  Ch.  vii,  363). 

At  a  high  temperature  it  bums  without  flame  or  smoke,  leaving  usually  some  red 
oxyd  of  iron.     B.B.Jnfusible,  both  alone  and  with  reagents.     Unaltered  by  acids. 

Graphite  occurs  in  bods  and  imbedded  masses,  laniinop,  or  scales,  in  granite,  gneiss, 
mica  slate,  crystalline  limestone,  and  gray-wacke,  and  is  sometimes  connected  with 
deposits  of  coal;  also  met  with  in  greenstone. 

A  fine  variety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  in  nests  in  trap, 
which  occurs  in  clay  slate.  In  G I  en  strath  far  rar  in  Invemesshire,  it  forms  n^ts  m 
gneiss,  and  is  associated  with  garnet.  At  Arendal  in  Norway,  it  is  found  in  quartz. 
It  occurs  at  Pargas  in  Finland,  in  various  parts  of  Austria,  Prussia,  France.  At 
Craigman  in  Ayrshire,  it  occurs  in  coal  beds,  which  have  been  formed  by  contact 
with  trap.     Lar^e  quantities  are  brought  from  the  East  Indies. 

Graphite  is  disseminated  in  large  masses  forming  veins  in  gneiss,  at  Sturbridge, 
Mass.,  where  it  presents  a  structure  between  scaly  and  fine  granular,  and  an  occa- 
sional approximation  to  distinct  crystallizations;  also  at  North  Brookfield,  Brim- 
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field,  and  Hinsdale,  Mass. ;  extensively  in  Cornwall,  near  the  Housatonio,  and  in 
Ashford,  Conn. ;  also  in  Brandon,  Vt. ;  at  Grenville,  C.  K/associated  with  sphene 
and  tabular  spar  in  j^anular  limestone ;  in  Wake,  N.  C. ;  on  Tyger  river,  and  at 
Spartenburgh  near  the  Cowpens  Farnace,  S.  C.  Foliated  masses  of  grapliite  occur 
near  Ticonderoffa,  on  Jjike  George,  upon  Roger's  Rock,  associated  with  pyroxene 
and  sphene.  Near  Amity,  Orange  Co.,  N.  Y.,  it  is  met  with  in  white  limestone, 
accompanying  spinel,  brucite,  hornblende,  &e. ;  at  Rossie,  St.  Lawrence,  Co.,  N.  Y., 
with  iron  ore,  and  in  gneiss;  also  in  Bucks  Co.,  Penn.,  three  miles  from  Attleboro', 
associated  with  tabular  spar,  pyroxene,  and  scapolite ;  and  one  and  a  half  miles 
from  this  locality,  it  occurs  in  abundance  in  syenite,  at  Mansell*s  black  lead  mine. 
There  is  a  large  deposit  at  St.  John,  New  Brunswick. 

Graphite  is  used  for  pencils,  crucibles,  and  for  diminishing  friction  in  heavy 
machinery,  &c. 

In  the  United  States,  the  mines  of  Stnrbndge,  Mass.,  of  Ticonderoga  and  Fishkill, 
N.  Y.,  of  Brandon,  Vt.,  and  of  Wake,  N.  C,  are  worked ;  and  that  of  Ashford,  Conn., 
formerly  afforded  a  large  amount  of  graphite. 

The  name  bl€u:k  lead,  applied  to  this  species,  is  inappropriate,  as  it  contains  no 
lead.  The  name  graphite  is  derived  from  y^a^ta,  I  write.  Graphite  has  probably 
the  same  vegetable  origin  as  mineral  coaL 

TVemenheerite,  Piddin^n,  appears  to  be  an  impure  variety  of  graphite,  or  it  is 
between  coal  and  graphite.  It  is  scaly  in  structure,  deep  black,  and  hiffhly  metal- 
lic in  lustre.  It  burns  with  grei^t  difficulty,  reddening  only  at  first,  ana  is  long  in 
consuming.  It  afforded  Piddington  Carbon  85*70,  water  and  sulphur  4*00,  peroxyd  of 
iron  2*50,  earthy  impurities,  chiefly  silica,  7*50,  water  and  loss  0*80=100;  the  iron 
occurs  as  sulphurct     Tenasserim,  Kev.  F.  Mason,  Maulmain,  1852,  p.  52. 


11.   COMBINATIONS  \^ITH  ELEMENTS  OF  THE 

ARSENIC  GROUP. 

1.  Binary  Compounds. 

I.  Compounds  of  Elements  of  the  Arsenic  Group  with  one 
another--«Elements  of  the  Arsenic  Section  of  the  Arsenic 
Group  being  combined  with  elements  of  the  Sidphur 
Section, 

n.  Compounds  of  Elements  of  the  Arsenic  Group  with  those  of 
the  Hydrogen  Group. 

2.  Double  Binary  Corwpoumda.^ 

m.  Compounds  in  which  the  persulphuret  is  a  sulphuret  of 
elements  of  the  Ilydrogen  Group,  as  Iron,  Cobalt,  Nickel. 

IV.  Compounds  in  which  the  persulphuret  is  a  sulphuret  of 
elements  of  the  Arsenic  Group. 

*  Under  this  head,  the  Atomic  weights  of  Arsenic,  Antimony  and  Bismuth  are  taken 
at  half  the  value  piven  in  the  table  under  Chemical  Mineralogy,  as  it  is  in  this  state 
that  they  approximate  to  Sulphur  in  the  forms  and  relations  of  their  compounds. 
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STLPHDBITrS,   ABSENIUICSrS,   ETC. 


I.  EDfAEY  COMPOlTsDS. 

L  COMPOUNDS  OF  ELEMENTS  OF  THE  ARSEXIC  GROUP  WITH 
ONE  ANOTHER. 
REALGAR  GROUP.     CompositioD  RS.     Crjetalliution  Monocliiitc. 

Rkalqak.  Aa  S. 

ORPmEST  GROUP,     Compiwition  R'  S'.     Crystolliiation  Trimetrio. 

ORFniNT,  As'S'.  BlHKCTUlME,  Bj' S*. 

DwomrHiMB,  Stibstte,  Sb'  S'. 

REALGAR.  Bed  Orpimeut  or  Rubj  Sulphur,  j:    Rod  Sulphuret  of  Arsenii^.   Jlotbes 


Monocliiiic.    (7=06°  5',  /:  I=7i°  26'  (Marignac,  Sccachi)  0 :  It 
=138°  21' ;  o :  ft :  e=0-6755  :  1  :  0-6943. 

0:7^:1040  12'.      0:u=n3°55'.    it:    1=13.3°!'. 

.       0:U=139°SS:    i2:i2=lU°    6'.     m  :  12=115°  1'. 

CBeavage :  «,  0  rather  perfect ;  I,  ii  in  traces.     Alao  granular, 
coarse  or  fine  i  compact. 


o                            1 

1* 

^J 

— 

— 

H 

-12 

i> 

«|e 

■J 

I 

ii\  a 

4 

<4 

a 

42 

36 

U 

— 

%i 

11 

— 

i4 

1 

12 

14 

— 

u 

ii 

H.=l'i3 — 2.  G.=3'4 — 3'6.  Lnstro  resinoas.  Color  aurora-red 
or  orange-yellow.  Streak  varying  from  orange-red  to  aurora-red. 
Trangparent — translucent.    Fracture  conchoioal,  uneven.     Sectile. 


■eeong  odor,  with  some  Balpharoug  acid. 

Fine  trvstalliMtions  of  tliin  speoii-s  haro  been  observed  with  ores  of  silver  (nd 
lead,  at  lielsobHTiyn  in  Uppor  IIiinfEury,  at  Kapnik  oiid  CiBgyiu;  in  TrBnaylvonia,  at 
JoBchimBthal  in  Bohemia,  at  Sclinccber^;  in  Saxony,  at  An<lreaaberg  in  tho  Kurtz.  At 
Tuowa  in  Hungary,  it  occurs  in  beds  of  clay;  at  St.  Oothurd  it  Switzerland,  im- 
beaded  in  dolumitv;  ncnr  .lutitmerk  in  Koordi^tnn  ;  also  in  tbr  Vesuvian  lavas,  in 
ralols,     Kirabo  speuks  of  a  min'<  of  tandaraea  (tlie  ancient  name  of  thia 
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it  (Aa'  &•)  and  ArseDolite  (As* 
ee  which  chaTiK«*  to  Ab*  0  Or 
□  Kenlgar,  vhich  is  suppoMd 
n  Kenlgar. 


ALTinEn  FoasB ChsDgM,  nn  cxpoparc,  to  Orpim 

0*),  <l  of  Aa  t!  becuming  2  As*  S*,  and  2  A*  being  set 

Areenolite,  (Votgcr).   A  bliLck  thrust  sometimes  foiiiu  o: 

by  Volgur  to  b«  a  sulpUiirct  coDtaiiiiiig  Ibsb  snlpbur 

OEPIMENT.     Yellow  Sulplmret  of  Aracnio.     Gc!be>  RauBchgalb,  IT    RanKhplb. 

Haiu.     Opemient     Auripigmoat,   /~     Arsenic    Sulfnni  Janne,  H.     Reeigmlliun. 

Auripigmentuni,  Vtlr.     Aftimlr,  Diotor.     Affsr'ar,  Theoph.     Arsenionni,  /"/I'm. 

Trimetric.  /:  7=100°  40',  O  :  ri=126°  30' :  a:i:  c=l-8511 : 1  : 


1'205!).     Ohserved  planes  as  in  tlie  annexed  figure. 
0  :  li=131°  ly.     «      ^2(oT.■^■^)=117°49'.    U  :  n=! 


(?:  22=127°  27'.    2 


°30'. 


2? (adj.)=94°  20'.  3" ;  25 (ot.1I.)131°36'. 
Cleavage :  il  highly  perfect,  tl  in  traces,  it 
longitudinally  striiited.  Also  massive,  foliated, 
or  columnar,  sometimes  ronifonn. 

H.=l-5— 2.  G.=3-48,  Ilaidinger :  3-4,  Breitb- 
aiipt.  Lustre  pearly  upon  the  faces  of  perfect 
cleavage;  else\yhere  resinous.  Color  seroral 
Bliades  of  lemon-yellow.  Streak  yellow,'  com- 
monly a  little  paler  than  tlie  color.  SnbtraTis- 
parcnt — subtranslticent.  Sectile.  Thin  laminae 
obtained  by  cleavage,  flexible  bnt.not  elastic. 


Orpinieiit  ia  soutll  erystttla  is  imbmlJod  in  olny,  Bt  T^owb, 
Lower  lluiif^ary.  It  is  usunlly  in  foliated  and  Aliroua  massca,  and 
found  at  Kapnik  in  TranaylTUiiia,  at  Moldawn  in  tlie  Bannat,  and 
Upper  nniigary,  wUcre  it  enists  in  metal lifcroaa  voiiiB,  associated 
native  atonic ;   at  Hall  in  th'e  Tyrol   i 


rith  realgar  an< 
SI.   Golliard  ii 


The  niiine  orpimtnt  is  a  corruption  of  itn  Latin  name  nnrigmen turn,  "golden 
paint"  which  was  bo  calkd  in  allusion  to  its  color,  and  also  because  it  was  sup- 
posed to  contain  gold. 

It  it  usud  as  a  pigment,  but  is  usnally  prepared  artificially  for  tbat  purpose. 

DIMORPIIIKE.     Beaeelii.  Mem.  Oeol.  sullu  Campania,  Knpoli,  1B49. 

Trimetric.    Two  types;   (A>  I:I=m°C,';    O  :  1(=I27«  50' 

a:l:  c=l-2876  :  1  :  M52(>;  (B)  common  form,   /:  7=100°  32', 

2:0A  mu  (?:l(=127°l',a:*:e= 

1-3362: 1:1-203.     Ob- 

Berved  planes  as  in  the 

annexed  figures. 

In  A,  0:1  =  120° 
23',  0  :  li,=131°  50', 
0  :  ^)=U0°  4i>',  U: 
n  (over  ^=83°  40', 
l:l{ov.  U)=lll°10'. 
luB,  (?:  ji=121«6', 
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0  :  i«=151«  7',  0: 1 1=116°  4(y,  q  :  tf =112^  45'.     aeavage 
none.     Crystals  minute. 

H.=l-5.  G.=3-58.  Lnstre  splendent  adamantine.  Color 
orange-yellow:  powder  Baffron-yellow.  Translucent  and  trans- 
» parent    Fragile. 

Compontian, — ^From  imperfect  trials  by  Scacchi,  perhaps  As*  S'ssSulphur  24*66,. 
Arsenic  76*46.    Heated  in  a  porcelain  crucible  with  a  spirit  lamp,  affords  an  agree- 
able odor  and  becomes  red ;  with  more  heat  becomes  brown,  gives  off  yellow  fmnes,. 
and  evaporates,  leaving  no  residue ;  with  soda  a  garlic  odor.     Completely  soluble 
in  nitric  acid. 

From  a  fumarole  of  the  Solfatara,  Phlegrean  fields.     Crystals  not  over  half  a 
millimeter  in  their  longest  direction. 

BISMXJVBJNE,  Beud.  Sulphuret  of  Bismuth.  Wismuthglanz.  Bismuth  Sulphur^,  IT. 

Trimetric.  /:  7=91°  30'.  Observed  planes  /,  rt,  u,  ts,  Brooke. 
Cleavage :  brachydiagonal  perfect ;  macrodiagonal  less  so ;  basal 
perfect.  In  acicular  crystals.  Also  massive,  with  a  foliated  or 
fibrous  structure. 

H.=2 — ^2'5.  Q.=6-4 — 6*549.  Lustre  metallic.  Streak  and  color 
lead-gray,  inclining  to  tin^white,  with  a  yellowish  or  iridescent 
tami^.    Opaque.    Sectile. 

Compontum, — ^Bi'  S'=5ulphur  18*4,  bismuth  81*6;  isomorphous  with  Stibnite. 
Analyses :  1,  H.  Rose,  (Gilb.  Ann.  Ixxii,  192) ;  2,  Wehrle,  (Baumg.  Zeits.  z,  886) ; 
8,  Scheerer,  (Fogg.  Izv,  299) ;  4,  Hubert,  (Haid.  Ber.  iii,  401) ;  6,  Rammelsberg,  (6th 
SuppL,  261). 

S  Bi 

1.  Riddarhyttan,    18*72    80*98=99*70,  Rose. 

2.  Retzbanya,  18*28     80'96=99*24.  Wehrle. 

8.  Gjellebak,  19*12    79*77,  Fe  0*16,  Cu  0-14=99*18,  Scheerer;  G.  6*408. 

4.  Orawitz,  19*46    74  66,  Fo  0  40,  Cu 8*1 3,  AuO -68,  Pb 2*26=1 00*88, Huberts 

6.  Cornwall,  18*42    78*00,  Fe  1*04,  Cu  2*42=99*88,  Rammelsberg. 

Fuses  in  the  flame  of  a  candle.  B.B.  is  volatilized,  and  covers  the  charcoal  with 
yellow,  throwing  out  small  drops  in  a  state  of  incandescence.  Dissolves  readily  in 
hot  nitric  acid,  and  a  white  precipitate  falls  on  diluting  with  water. 

Accompanies  molybdenite  and  apatite  in  auartz,  at  Caldbcckfell  in  Cumberland, 
having  a  foliated  structure ;  near  Redruth ;  at  Botellach  near  Land's  End ;  at 
Johanngeorgenstadt,  Altenberg,  Schneebcrg,  in  limestone ;  with  cerium  ore  at  Bast- 
nas,.  Sweden.    Shepard  reports  its  occurrence  with  Chrysoberyl  at  Haddam,  Ct 

STIBNITE.  Stibine,  ^<?Mdl  Antimony  Glance.  Sulphuret  of  Antimony,  P.  Gray 
Antimony,  Antimonite,  Jfaid  Gransniessglnscrz,  W,  Grauspiessglanzcrz,  ffaua. 
Antimonelanz.  Antimoine  Sulfur^,  JI.  Stibium.  £ri/i/ii.  nXarv^daA/:oy.  Leo 
Ruber.     I^umbum  Nigrum,  Vetr.     Lu[)U8  Metallorum,  Alchem, 

Trimetric.  /:  7=90°  45',  O  :  11=134°;  a:b:  c=l-0352  :  1  : 
1-0132. 

0  :  i=154o  7-,       0  .  i?=:i34o  23^.  1  :  1  (mac.)=109°  16'. 

0  :  1=124°  31'.      12  :«2  (mac.)=1270  28'.     1  :  l(brach.)=108O10'. 
0  :  22=113°  36'.    li  i  U  (top)  =88°  47'.      1  : 1  (bas.)=110°  58'.. 

5. 


/^ 
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Lateral  planes  deeply 
striated  longitDdinall;. 
Cleavaire :  itnichly  per- 
fect. Often  colomoar, 
coarse  or  fine:  also 
granular  to  impalpalile. 
H.  =  2.  Q.— 4-516, 
Hauy;  4-62,  Molia.— 
Lnatre  metallic.  Color 
and  streak  lead-gray, 
1  inclining  to  steel-gray: 
subject  to  tlackisn  tar- 
nish, sonietimee  iridescent.  Fracture  small  sabconchoidal.  Sectile. 
'Dan  laminee  a  little  flexible. 

Chmpotilioti — Sb' S's^nlpbiir  37'IS,  uitimoDy  TS-SS.  Aoalnai:  1,  B«rgm*D, 
(Ohem.  Opii».ii,  I67);9,J.D«Tj,  (PhiLTi-Mn-lSja,  199);  8, 'nioiiuoii,{Min.  i.W); 
4,  Bruidea,  (TroniaudorS'*  S.  J.  iii,  tSS) : 

Antimony,    li  UHi  7B-77  W'B 

Solphnr,        26=100,  Berg.  £5-91=100,  D.     3828=100,  T.     366=100,  Brandea. 

FoMB  readilj  in  the  flama  of  a  ODdlc,  coloring  it  greenilK  6.R  on  oharaoal 
«nit*  -white  fames  *nd  a  strong  Bulphnrons  odor,  and  pelds  a  vhltc  slag.  WhsD 
pore  perfectly  solnble  in  mariatic  acld- 

Graj  antimoDj  occnra  with  spatbio  iron  in  beds,  bat  generally  in  Teint.  It  is 
often  BBSoeiated  with  blenda,  heaTj  spar,  and  quartt. 

It  is  met  with  io  veins  at  Wol&bai^,  in  the  Hartz,  and  at  Posing,  near  Presberg 
in  Bungarj.  Tti  most  celebrated  localities,  however,  are  Felsobanya,  Scheniniti, 
and  EremnitE  in  Hungary,  where  it  often  occnr«  In  diverging  prisms,  ssTeral  inches 
long,  accompanied  by  crystals  of  heavy  spar  and  other  mineral  species.  In  Ihmi- 
frietshirc  it  occors  fibrous  and  laminated  ;  in  Cornwall  massive;  and  compact  at 
Hagurka  in  Hnngary.     Also  abundant  in  Borneo. 

In  the  United  States,  it  occurs  at  Carmel,  Penobscot  Co.,  Me  ,  and  at  Cornish  and 
Lyme,  N.  H. ;  also  at  "  Soldier's  Delight,"  Hd. 

This  ore  affords  nearly  alt  the  antimony  of  commerce.  The  crude  antimony  of 
the  shops  is  obtained  by  simple  fusion,  which  separates  the  aecouipaoying  rocb. 
Prom  this  product  most  of  the  pharmaceutical  preparations  of  antimony  are  made. 
and  the  pure  metal  extracted. 

This  ore  was  employed  by  the  ancients  for  coloring  the  hair,  eyebrows,  Ac,  to 

increase  the  apparent  sise  of  the  eye;  whence  thty  called  the  ore  rXar*l^Biilfr*i>, 

*  from  tXani,  frrwxl,  and  aptak/iit,  eye.     According  to  Dioacorides,  it  was  prepared  for 

^ia  parposo  by  enclosing  it  ia  a  lomp  of  doueh,  and  then  homing  it  in  the  cook 

till  T«dncedto  a  cinder.     It  was  then  extingiiinhed  with  milk  and  wine,  and  again 

C'  toed  opm  coals  and  blovm  till  ignition  ;  after  which  the  hent  was  discontinued, 
t,  aa  Pliny  says,  "plumbum  fiat,"  il  beeomo  lead.  It  hence  appears  that  the 
metal  antimony  was  occasionally  seen  by  the  ancients,  though  not  distingoished 
from  lead. 

Altebid  Fobvs. — Changes  on  exposure  by  partial  oxydation  to  Antimony  Blende , 
(aSb'SHSb'O^,  and  by  further  oiydation  to  VaUntinite,  {8b' 0*);  Antimony 
Othn,  (Sb*  0*+Sb*  0'),  and  also  Sb*  0*+et[,  are  othar  results  of  alteration. 
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n.  BINARY  COMPOUNDS  OF  THE  ARSENIC  GROUP  WITH  THE 

OTHER  ELEMENTS. 

1.  IHacrasite  Division.    Composition  R^  A.* 
1.  DisoRASTTE  Geoup. — ^Composition  R'  Sb.    Trimetxic 

2.  Galena  Division.    Composition  R  A, 

1.  Galena  Gboup. — Composition  R  (S,  Se,  Te).    Monometric, 
holobedral. 

2.  Blende  Gboup. — Composition  R  S.    Monometric,  tetrahedral. 

3.  Stbometebtte  Group. — Composition  R  S.    Trimetric. 

4.  Ptbrhotins  Gboup. — Composition  R  (S,  Se),  or  R  (As,  Sb). 
HezagonaL 

3.  Pyrites  Division.    Composition  R  A^. 

1.  Pybttes  Group. — Composition  R  S',  or  R,  (As,  Sb)*,  or  R, 
(S,  As,  Sb)*.    Monometric.^ 

2.  Maroastte  Group. — Composition  R  S*,  R  (As,  Sb)*,  or  R(S, 
As,  Sb)*.    Trimetric. 

3.  Nagyagite  Group. — ^Composition  R  (Te,  S)*.    Dimetric, 

4.  CovELLiNE  Group. — Composition  R  S*.    Hexagonal. 

4.  SkuUerudite  Dimsion.     Composition  R  A*. 
1,  Skuttebudite  Group.    Monometric. 


1.  discrasite  division. 

The  Discrasite  Group  here  included  contains  the  species  Disobabite,  (Ag*  Sb). 
DoMKTXiTB,  which  follows,  may  belong  to  a  separate  section,  but  is  of  somewhat 
uncertain  constitution. 

DISCRASITE,  FrobeL    Antimonial  Silver.   Antimoniet  of  Silver.    Spiesglas-Silber, 
W,    Silber-Spiessglanz,  ffaut.    Antimon-silber,  L.     Argent  Antimonial,  If. 

Trimetric.  /:  7=119°  59';  (? :  li  130^  41' ;  a:  &:  c=l-1683  : 
1 : 1-7315. 

O :    i=146o    r,     0:11    =    146°    6'.        1:1  (brach.)=92^ 
O  :    1=126°  40'.     0:2i    =    126°  39^^     {2  :  i2  =  98°  13^'. 
O  :  Is  =142°  12'.      1  : 1  (mac.)  132°  42'.      iz  :  23=120°    1'. 

*  A  is  put  for  any  element  of  the  Arsenic  Group.  We  repeat  that  the  halved 
atomic  weights  of  As,  Sb,  Bi  arc  here  adopted,  as  well  as  beyond.  R  S*  and  R  As*, 
or  R  S  and  R  As,  are  then  approximately  leomorphous. 
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Cleavage:  basal  distinct ;  l'^  also  dis- 
tinct; /imperfect.  Twine:  etellatefonns 
and  hexagonal  priemB.  Also  maeeiTe, 
granular;  particles  of  Tarions  eizes, 
weakly  coherent 

H.=3-5-4.  G.=9-44— 9-8;  9-4406, 
Hauy.  Lustre  metallic.  Color  and  streak 
Bilverwhite,incliningto tin-white;  some- 
times tarnished  yellow  or  blackiBh. 
Opaque.     Fracture  uneven. 

OvmpoMioti. — Ag*  Sb=Antimony  33,  silTer  7';=:1(KI.  Aleo  Ag*  Sb^iAntimouy 
le-fl,  silver  83-4.  Analyses :  1.  2,  G,  Klaproth,  (Beit,  ii,  298,  ill,  ITS)  ;  S,  Tanqualin, 
(Hafi/B  Hia.  iii,  89i);  4,  Abich,  (CroU's  Ann.  1798.  ii,  8} : 
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8.  AndreasbeTg/dliafaf  jrriuuilar 


6.  Wolfaoh,jln«  jiranuiar. 


BilvBT  78=100,  Klaproth. 
77=100,  KUproth. 
78=100,  Vanquelin. 
76-2B=9ee,  Abie]]. 
84=100,  KUproth. 


a  gray  metallic  globule,  irhich  a  not 
L  ohoreoal,  ulrer  is  ubtained.     SolnUe 


B.B.  fiimea  of  antimony  ara  girea  ofF,  and 
malleable,  is  left.  Bj  aoDtinnlng  tlie  heat,  oi 
in  nitrie  acid,  laaviag  OKjd  of  antimony. 

Occurs  in  Teins  at  AJtvolfach  in  Baden,  Wilticben  i 
beiv  in  the  Hartz,  associated  with  several  ores  of  ailver,  na 
and  other  speoiesi   also  at  Allemoat  in  DauphiniS,  Casalli 
qnimbo,  8.  A. 

If  teas  rare,  this  wonld  be  a  valnable  ore  of  silver.  Named  from  Ji(,  lino-fold,  tfti 


ind  galena, 
d  near  Co- 


Tteniform  and  botryoidal ;  also  massive  and  disseminated. 

H.=3 — 3-5.  Lustre  metallic.  Color  tin-white,  a  slightiy  yel- 
lowish or  iridescent  tarnish.  Fracture  uneven.  Also  Black  and 
BOft,  soiling  the  fingers  {C<mdui'rite)  when  impure. 


i,  318): 


1.  Calabazo,  CSiili,       As  aS-S6  Cu  71'e4=lD0,  Domeyko. 

a.  Copiapo,      "  23-28        70-70     Fe  0-62      8  3-87=fl8-8e,  Domeyko. 

8,  Cornwall,  Qmrfurril*.  18-70        70-61  0-66,  Bammelsbcre. 

4.        "  '■  17-84        70-Oa  gangoe  1 -07,  Rammeliberg. 

«.         "  "  19-01         60-21  0-2S,  S  2-33,  fi  2-41,  C 1-62,  H  0-44, 

N  0-OB,  O  13-17=100,  Blythe. 

The  Ccndtrritta  a  mixture  of  the  Domcykite  with  red  copper  ore,  and  areenons 
aeid,  or  arsenite  of  copper.  Rammelaberg  treated  one  specimen  with  muriatic  add, 
•nd  analysed  the  soluble  nnd  insoluble  portions  separately,  obtaining 

1.  Soluble,  As  13-80,  Cu  1281,  S  220,  Xa  3-70.  €u  62-29,  ii  533,  gangue  0-70=101-42. 
a.  Insoluble,     IS'Se  416,  Snlphuret  of  Copper  lO'SG. 


k^ 
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Kobell,  (J.  £  pr.  Ch.  zxziz,  204),  with  the  same  treatment  of  another  specimen, 
found  the  composition  of  the  soluble  part.  Xs  8*08,  ^u  79*00, 9e  3*47,  £[  9'50=100 ; 
and  the  insoluole,  consisted  of  arsenic  and  some  sulphuret  of  copper  in  grains. 

Blythe  concludes,  as  a  mean  of  many  analyses,  that  the  arseniuret  of  copper  con- 
tained in  Gondurrite  consists  of  Arsenic  28*85,  copper  71*16,  which  corresponds 
with  the  Domeykite.  Faraday's  analysis  (Phil.  Mag.  1827,  286)  leads  to  the  same 
result,  or  Arsenic  29*88,  copper  70*11. 

KB.  fuses  easily,  with  the  odor  of  arsenic.  Not  dissolved  in  muriatic  acid.  The 
Gondttrrite  affords  in  a  tube  fumes  of  arsenous  acid  and  water,  and  with  soda  and 
borax  yields  a  globule  of  copper. 

From  the  Galabazo  mine  near  Goquimbo,  and  also  from  Antonio  mine,  Gopiapo, 
Ghili ;  also  from  the  Gondurrow  mine  near  Helstone,  and  according  to  Lettsom,  the 
Huel  Druid  mine  at  Garn  Brae,  near  Redruth,  GomwalL 


2.  GALENA  DIVISION. 

1.  GALENA  GROUP.— Monometric,  holohedral. 

SiLviB  Glance,   Ag  S.  Glausthalits,    Pb  Se. 

Ebubescite,  (Fe,  €u)  S.  Tilksrodite,      (Pb,  Co)  Se. 

Galena,  Pb  S.  Naum anncte,      Ag  Se. 

CCPBOPLUlf  BITE,     (^U,  Pb)  S.  IBERZELIANirE,     €u  Se. 

Manqanblende,   Mn  S.  IEuoaikite,  (6u,  Ag)  Se. 

STEPOOBPfE,  Go  S.  IHessite,  Ag  Se. 

ScHEEREBrrE,        (^  Ni-f-f  Fc)  S.  Altaite,  Pb  Te. 

2.  BLENDE  GROUP.— Monometric,  tetrahedral. 

Blende,  Zn  S,  or  (Zn,  Fe,  Gd)  a 

8.  STROMEYERITE  group.— Trimetric. 

GoppEB  Glance,  €u  S.  Stbometeeite,    (-6u,  Ag)  S. 

4.  PYRRHOTINE  GROUP.— Hexagonal 

GnfNABAB,  Hg  S.  IOnofbtte,         Ug  (S,  Se). 

MiLLEBriE,  Ni  S.  GoppEB  Nickel,  R  (M,  Sb). 

Ptbbhotine,  Fe  8  [-f-J  Fe'  S*].  Bbeithadptite,  Ni  Sb. 

Gbeenockite,  Gd  S.  IKanette,  Mn  As. 

SILVER  GLANGE.     Arpyrose,   Beud      Vitreous    Silver.    Sulphuret    of  Silver. 
Glaserz,  Haua.    Silberglanz,  L.     Argent  Sulfur6,  If.     Argentite,  Said 

Monometric.  Observed  planes  Oy  /,  1,  2,  22.  Figs.  1, 11, 14  to 
19,  37,  38,  39,  47.  Cleavage  :  dodecahedral  in  traces.  Also  re- 
ticulated,  arborescent,  and  filiform;  also  amorplious. 

II.=2— 2-5.  G.=7-196— 7-365.  Lustre  metaUid  Streak  and 
color  blackish  lead-gray ;  streak  shining.  Opaque.  Fracture  small 
subconchoidal,  uneven. 


Composition, — AgS=Sulphur,   12*9,  si 
(Beit.  1,  168),  Sulphur  16,  silver  86=100. 


silver  87  1=100.      Analysis  by  Elaproth, 
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B.B.  intnmesoeSy  and  on  oharooal  soon  affords  a  globule  of  silver.  Soluble  in  di- 
lute nitric  acid,  sulphur  being  deposited. 

This  important  ore  of  silver  occurs  in  Europe,  principally  at  Annaberg,  Joachim- 
stahl,  ana  other  mines  of  the  Erzgebirge,  at  ochemnitz  and  Ereomitz  in  Hungary, 
and  at  Freiberg.  At  the  last  place  it  accompanies  other  silver  ores,  in  veins  tm- 
yersing  gneiss.    It  is  abundant  also  in  Mexico  and  Peru.    Found  also  in  CSomwaU. 

A  mass  of  sulphuret  of  silver  is  stated  by  Troost  to  have  been  found  in  Sparta, 
Tennessee ;  it  also  occurs  with  native  silver  and  copper  in  Northern  Michigan.  A 
silver  ore  notyet  anidyze^  occurs,  according  to  Jackson,  with  gnj  antimony,  at 
Cornish,  N.  a, 

A  **  silver  ore  "  from  Prince's  mine,  on  the  north  shore  of  Lake  Superior,  fifteen 
miles  west  of  Sturgeon  Bay,  afforded  K  L.  Seymour  S  1*78,  Ag  2*58,  Zn  S'16,  Ga 
0*81,  Pb  0-26,  Fe  0*18,  Au  0*02,  gangue  or  rock  91*27=100.  The  average  Of  three 
assays  gave  4  per  cent  of  silver.  Sulphuret  of  silver  is  said  to  occur  at  this  mine 
with  gray  copper,  vitreous  copper,  and  argentiferous  copper. 

EBUBESCITE.  Bornite,  Said.  Variegated  Copper.  Purple  Copper,  P.  liver- 
oolored  Copper  Ore.  Phillipsite,  Duf.  Buntkupfererz,  W.  and  L,  Bunter  Eup- 
ferkies.  Baits,     Cuivre  Pyriteuz  Hepatique,  H, 

Monometric.  Observed  planes  (?,  ij  1,  22.  Fi^.  1,  11, 14,  38, 
43.  Cleavage :  octahedral  in  traces..  Twins :  f.  200.  Imperfect 
crystallizations,  structure  granular,  strongly  connected. 

JB[.=3.  G.=4-4 — 5-003.  Lustre  metaUic.  Color  between  cop- 
per-red and  pinchbeck-brown ;  speedilv  tarnishes.  Streak  pale 
grayish-black,  and  slightly  shining.  Fracture  small  conchoidal, 
uneven.    Brittle. 

Competition, — ^Fe  S-(-2€uS  or  (Fe,  iSu)  S,  Berzelius=Sulphur  28 "7,  copper  62*5, 
iron  13-8.  86u  S+Fe*S*,  Raimn.=Sulpliur  28*1,  copper  55*6,  iron  16*4,  out  mixed 
often  with  copper  glance.  Analyses :  1,  2,  Berthier,  L^n.  d.  Mines,  [8],  iii,  48,  vii, 
640,  566);  8,  Phillii>8,  (Ann.  PhiL  1822,  297 ;)  4,  Brandes,  (Schw.  J.  zni,  864);  6—9, 
Plattner,  (Pogg.  xlvii,  861);  10,  Varrentrapp,  (ib);  11,  Hisinger,  ( Afh.  i  Fys.  iv, 
862);  12.  Chodnew,  (Pogg.  Ixi,  395 ;)  18,  Bodemann,  (Pogg.  Iv,  116);  14,  Staaf,  (Ofv, 
K  V.  Ak.  Forh.  1848,  66);  15—18,  0.  Bechi,  (Am.  J.  ScL  [2],  xiv,  61);  D.  Forbea, 
(Jameson's  J.  1,  278). 

Fe 

6-8,  gangue  4-0=99-4,  Berthiec 
18*0,  gangue  6-0=100,  Berthier. 
14-0,  quartz  0'6=99-82,  Phillips. 
12-76,       "      8-5=99-68,  Brandos. 

6-41=99-99,  Plattner. 

7-64=99-91,  Plattner. 
11 -66=99 -65,  Plattner. 
14-84=99-84,  Plattner. 
17-36,  5i  012=99-89,  Plattner. 
14-86=3100-08,  Varrentrapp. 
11-80=99-88,  Hisinger. 
14-94,  gangue  0-04=99-71,  C!hodnew. 
11-64,  quartz  0-04=100-18,  Bodemn. 
10-24,  gangue  4*09=99-11,  Staal 
18-08=98-84,  Bechl 
18-87,  gangue  0^6  Pe  1.60=98-96,  R 
16-09=99-28,  Bechl 
16-89=100-60,  Bechi. 
11-12,  Mn  0-1,  Si  8-88=99-16,  Forbes 

— G.=4-482. 

B.B.  blackens  and  becomes  red  on  cooling ;  at  a  higher  temperature  fuses  to  a 
globule,  attracted  by  the  magnet     Mostly  dissolved  by  nitric  acid. 
Occurs  with  other  copper  ores,     Oystalline  varieties  are  found  in  Cornwall,  and 


S 

CJu 

1.  Montecastelli,  Tuscany, 

21-4 

67-2 

2.  St  Pancrasse, 

22-8 

69-2 

8.  Ross  L,  L.  Eillamey, 

28-76 

61-07 

4.  Siberia, 

21-66 

61-68 

6.  Sangerhausen,  masBive, 

22-68 

71-00 

6.  Eisleben,  maative, 

22-66 

69-78 

7.  Woitzki,  White  Sea,  mass,. 

26-06 

63-08 

•8.  Condurra  M.,  Cornw.  eryst. 

28-24 

66-76 

9.  Dalarne,  massive. 

26-80 

56-10 

la 

26-98 

68-20 

11.  Vestanforss,'Westmannland, 

,  24-70 

68-83 

12.  Redruth,  eryst, 

26-84 

67-89 

18.  Bristol,  Ct;  massitfe, 

26-70 

62-75 

14.  Westmannland, 

60-66 

16.  Mt  Catini, 

24-98 

66-88 

16. 

23-86 

69-47 

17.  Miemo, 

28-98 

60-16 

18.  Ferriccio, 

24-70 

60-01 

19.  Espedal,  Norway, 

24-49 

69-71 
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auMtly  in  the  minei  of  Tincrofl  and  I>>1coath  near  Rednith,  where  it  ia  called  by 
the  nunara  "horeefleeh-ore."  Other  foreign  localitie*  ofmaaaive  varieties  are  at 
Bom  lelaiid  ia  Ktllamej,  in  Ireland,  in  oopiiferoas  ihale  in  the  Hanafeld  district, 
Oennany,  and  in  Norway,  Siberia,  Sileeia,  and  the  Bannat. 

IfaamTe  Tarietiee  of  embavcite  are  fonnd  in  the  United  8tst«a  at  MahoopenTt 
near  Wilkeebarre,  Fenn.,  and  in  other  parti  of  the  same  State,  in  cnpriferoui  ahale, 
auoeiated  in  Bmall  qnaiititiei  with  Titreoiu  copper  ;  also  in  granite  at  Chesterfield, 
Maaa.,  alao  in  New  Jersey.  At  the  copper  mine  Brittol,  Conn.,  it  ie  abnndaat,  and 
oooan  in  fine  arystalliiatioDS,  (C  1, 14,  48,  and  4S  with  planee  O).  At  Cheehire,  it  ia 
met  with  in  oDbea,  along  with  heavy  spar,  mataehite,  and  vitreona  copper. 

Hui  apeoiea  ia  a  valnable  ore  of  copper.  Ita  name  allndcs  to  ite  liability  to  tar- 
nish, thus  receiving  a  reddish  hne. 


Monometric.    Figs.  1, 11, 14  to  19, 47  with  planes  1.    Cleavage, 
cubic,  perfect  and  easily  obtained.    Twina,  like  f.  200  ;  the  same 

272  272  A 


1 

H 

2-2 

3 

s. 

» 

1  f' 

I 

kind  of  composition  repeated,  (f,  273A),  flattened  parallel  to  1.  . 
Also  reticulated,  tabular,  and  coarse  or  nne  granular,  Bometimee 
impalpable;  occasionally  fibrous. 

H.=:2-5— 2-75.  G.=7-25— 7-7.  Lustre  metallic.  Color  and 
streak  pure  lead-gray.  Surface  of  eryetab  occasioually  tarnished. 
Fracture  flat  subcouchoidal,  or  even.     Frangible. 

Oompotilion. — PbS=Siilphnr  IS-4,  lead  86-6;  eontaini  alao  at  timei  some 
aelcninm,  (ore  from  Fahlnn,  Ben.),  lino  or  inlphuret  of  dnc.  silver,  antimony, 
copper:  and  platinum  is  reported  to  have  been  found  in  a  ^lena  &om  the  Depart- 
ment of  Charente,  France.  Analyses:  1,  Thomson,  (PhiL  Jonr.  LB29,  296);  2,  S, 
Lerch,  (Ann.  d.  Ch.  u.  Fhnna.  xlv,  lib): 

I.  IhiTham,  3  IB  02  Pb  86-18  Fa  0-BO=98-66,  Thomson, 

%  Prabram,  G.=7-2e2,    14-41        81-80  Zn  8-6e=99-eO,  L.  PbStoZnSM   B;l. 

3,  •'        G.=7-S24,     1-4-18        88-61        2-18=99-97,  L.  PbS  to  Zn  S  as  12: 1. 

The  silver  present  ia  detected  easily  by  copellation.  The  galena  of  the  Harta 
aflbrda  -OS  to  -00  per  cent  of  silver;  the  English  -02  to  -03;  that  of  Leadhills.  Scol- 
land,  -03  to  -06;  of  Monroe,  Ct..  8  per  cent.  ;  Eaton,  N.  IL,  0-1,  C.  T.  JaoksOD; 
Shelbiirne,  K.  H.,  0-10;  Arfaansas,  -008  to  -OS.  SiUimsn,  Jr.,  44-71  oz.  to  the  ton, 
Mather ;  Middl«t«wc,  Ct,  40-70  oi.  to  the  ton. 

The  following  from  TViacany,  contain  antimony  and  silver,  (C.  Bechi,  Am.  Jonr., 
3ci  [2],  xiv,  60> 


1.  Bottjno, 


12-840 
IS'Ue 

le-oos 

t,  16-780 
lS-62 


Pb 


Fe 


Cn 


Zn 


80-700      8-307      1-877      0-440      0-024 
7S'2S8      4-431       1-828 
78-284      2-402      2811 


72-SO        6-77        1-77 


Ag 
0-826^  99-018 
0-486=100-227 
0-660=  ee-flio 
0-660=100-289 
0-72  =  98-23 
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No.  5  is  the  Jargxonite  of  M.  Bechi;  it  is  near  the  J^/mcAtevt/ of  the  Germans, 
and  may  be  identical  with  Steinmannite ;  it  oocnrs  in  octahedrons ;  G.=6'982. 

B.B.  on  charcoal  decrepitates  unless  heated  with  caution,  foses,  gives  off  tolphixr, 
and  at  last  affords  a  globule  of  pure  lead. 

Galena  occurs  in  beds  and  veins,  both  in  crystalline  and  uncrystalline  roeka.  It 
is  often  associated  with  blende,  iron,  and  copper  pyrites,  the  carbonate  and  other 
lead  ores,  and  occurs  in  a  gangue  of  heavj  spar,  cafe  spar  or  quartz. 

At  Freiberg  in  Saxony,  it  occupies  veins  m  gneiss ;  in  Spain  in  the  granite  hiUs 
of  Linares,  and  also  in  Catalonia,  Grenada,  and  elsewhere ;  at  Clausthal  and 
Neudorf  in  the  Hartz,  and  at  Przibram  in  Bohemia,  it  forms  veins  in  clay  slate ; 
in  Styria  it  occurs  in  the  same  kind  of  rock  in  beds ;  at  Sala  in  Sweden,  it  forms 
veins  in  granular  limestone ;  through  the  gray-wacke  of  Leadhills  and  the  kiUas 
of  Cornwall,  are  disseminated  veins  of  this  ore ;  and  in  mountain  limestone  occur 
the  rich  repositories  of  Derbyshire,  Cumberland,  and  the  northern  districts  of 
England,  as  also  those  of  Bleiberg,  and  the  neighboring  localities  of  Carinthia.  In 
the  Isle  of  Man,  cubes  12  inches  across  occur.  In  the  English  mines  it  is  associated 
with  calcareous  spar,  pearl  spar,  fluor  spar,  heavy  spar,  witherite,  calamine,  and 
blende.  Other  localities  are  Joachimstahl,  where  it  is  worked  principally  for  the 
silver ;  in  Bohemia  southwest  of  Prague ;  in  the  Daouria  mountains,  Siberia ;  in 
Algeria ;  near  Cape  of  Good  Hope ;  in  Australia. 

Extensive  deposits  of  this  ore  in  the  United  States  exist  in  Missouri,  lUinoifl,  Iowa, 
and  Wisconsin.  The  ore  occurs  in  what  has  been  called  "cliff"  limestone,  asso- 
ciated with  blende,  calamine,  {"  dry-bone''  of  the  miners),  carbonate  and  solphate 
of  lime,  pyrites,  and  often  an  ore  of  copper  and  cobalt.  The  mines  of  Missouri  were 
discovered  in  1720,  by  Francis  Renault  and  M.  la  Motte ;  they  are  situated  in  the 
counties  of  Washington,  Jefferson,  and  Madison.  The  lead  region  of  Wisconsin, 
according  to  D.  D.  Owen,  comprises  62  townships  in  Wisconsin,  8  in  Iowa,  and  10 
in  Illinois,  being  87  miles  from  cast  to  west,  and  54  miles  from  north  to  south. 
Throughout  this  region  there  is  scarcely  a  square  mile  in  which  traces  of  lead  may 
not  be  found.  The  occurrence  of  calc  spar  m  the  soil,  or  sink  holes  in  lines,  are 
considered  indications  of  lead.  The  diggings  seldom  exceed  26  or  80  feet  in  depth. 
From  a  single  spot,  not  exceeding  60  yards  B<]^uare,  8,000,000  lbs.  of  ore  have  been 
raised.  The  mines  of  the  Upper  Mississippi  afforded  in  1847  about  77,000  pigs  of 
70  pounds,  and  in  1860,  670,000;  those  of  Missouri  126,000  to  160,000  pigs. 

Galena  occurs  also  at  Cave-in-Rock,  in  Illinois,  associated  with  fluor  spar.  Veins 
at  Rossie,  in  St.  Lawrence  Co.,  N.  Y.,  traverse,  nearly  perpendicularly,  tne  gneiss  of 
the  remon,  and  vary  from  one  to  three  or  four  feet  in  width.  Crystals  often  very 
large,  (like  t  272,  without  t).  It  occurs  with  calcite,  iron  and  copper  pyrites,  and  some 
blende  and  celestine.  Near  Wurtzboro,  Sullivan  Co.,  a  large  vein  occurs  in  mill- 
stone ^it ;  it  is  associated  with  blende,  iron  and  copper  pyrites.  The  Ancram 
lead  nunes,  Columbia  Co.,  have  afforded  considerable  lead.  In  Maine,  veins  of  con- 
siderable extent  exist  at  Lubec,  where  the  ore  is  associated  with  copper  pyrites  and 
blende  ;  also  less  extensively  at  Blue  Hill  Bay,  Bingham,  and  Parsonsfieid ;  in  New 
Hampshire  at  Eaton,  with  blende  and  copper  pyrites,  and  also  at  Haverhill,  Bath, 
and  Tamworth ;  in  Vermont  at  Thetford ;  in  Connecticut  at  Middletown,  in  a  vein 
in  ar^llite,  massive  and  crystalline.  Southampton,  Leverett,  and  Sterling,  Mass.» 
afford  small  quantities  of  galena ;  also  Austin's  mines  in  Wythe  Co.,  Walton's  gold 
mine  in  Louisa  Co.,  and  other  places  in  Virginia ;  at  Brown's  Creek,  and  at  Hays- 
boro,  near  Nashville,  it  occurs  with  blende  and  heavy  spar ;  in  the  region  of  Choco- 
late river  and  elsewhere,  and  Lake  Superior  copper  districts. 

Argentiferous  galena  occurs  at  Monroe  and  Middletown,  Ct. ;  Bath,  Haverhill, 
Eaton,  Shelburne,  and  other  places  in  New  Hampshire,  (C.  T.  Jackson).  Galena  in 
cubes  is  sometimes  a  furnace  product,  (Hausmann }. 

Altered  Forms. — Minium,  anglesite,  cenisite,  pyromorphite,  wulfenite,  gray 
copper,  dialogite,  quartz,  limonite,  pyrites,  calamine,  occur  as  pseudomorphs  after 
galena,  partly  from  alteration  and  partly  through  removal  and  substitution.  A 
change  to  the  carbonate  (cerusite)  with  the  setting  free  of  sulphur,  is  the  most 
common.  The  superntlphttretted  lead  of  Johnston  is  galena  mixed  with  free  sulphur. 
He  obtained  Pb  S  90*88,  S  8-71. 
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STEINMANNITE,  Zippe. 

Described  as  occuring  at  Przibram  in  octahedrons  with  cubic 
cleavage  and  massive;  II. =2-6;  G.=6*833,  Hppe;  color  lead 
gray. 

On  charcoal  ^ves  fumes  of  Balphurons  acid  and  antimony,  and  finally  a  |^lobul« 
of  lead  containing  some  silver. 

CUPROPLUMBITE,  BreU.    Kupferbleiglanz. 

Tesseral.     Occurs  massive  granular ;  cleavage  cubic. 
H.=2-5.    G.=6-408— 6428.     Lustre  metalBc.     Color  blackish 
lead-gray.     Streak  black.    Rather  sectile  and  brittle. 

Cbm^n/um.— ^uS+^PbS,  or  (*3a.  Pb)  S=Sulphur  151,  lead  65-0  copper  19*». 
Analysis  by  Plattner,  (Pogg.  Ixi,  671) : 

S  (loss)  161  Pb  64-9  Cn  19-5  Silver  0-5=10a 

B.B.  on  charcoal  surrounds  the  assay  with  an  areola  of  ozyd  of  lead  and  snlphata 
of  lead ;  with  soda  affordt*  a  globule  of  metal.  In  an  open  tube  fuses  and  gives  off 
sulphurous  fumcA. 


lip] 
Fi 


rom  Chili. 

MANGANBLENDE,  BreU.      Sulphuret  of  Manganese,    P.      Alabandine,    Bend, 
Schwarzerz,  Haua.     Manganglanz,  X.    Manganese  Sulfur^,  H. 

Monometric.  Li  cubes  and  octahedrons.  Cleavage :  cubic,  per- 
fect.    Usuallv  granularly  massive. 

H.=3-5 — f.  G.=3-95— 4014.  Lustre  submetallic.  Color 
iron-black,  tarnished  l)rown  on  exposure.  Streak  green.  Frac- 
ture uneven. 

Compotiium, — MnS=Sulphur  86 "7,  manganese  63*8.  Analysis  by  Arfvedson.  (K. 
V.  Ac.  H.  1822) : 

Sulfur  87*90,  Manganese  62*10=100. 

A  specimen  from  Siebenburg  afforded  Klaproth,  (Beit,  iii,  85),  Mn  82,  S  11,  C  5= 
98  ;  and  in  another  Vauquelin  found,  Mn  85,  B  15=100.  In  one  from  Mexico,  Del 
Rio  found,  S  890,  Mn  54*5,  5i  6-5=100. 

KB.  on  charcoal  fuses  on  the  thinnest  edges.  Wlien  pulverized  and  throwp  into 
muriatic  acid,  or  dilute  sulphuric  acid,  sulphuretted  hydrogen  is  evolved. 

Manganblende  occurs  in  veins  in  the  gold  mines  of  Nagyag  in  Transylvania,  aa* 
sociated  with  tellurium,  carbonate  of  manganese,  and  quartz. 

SYEPOORITE,  A^ico/.  Sulphuret  of  Cobalt.  Kobalteulfuret,  i?am»w.    Graucobalterc 

Massive,  disseminated  in  grains  or  veins. 
G.=5'45.     Color  steel-gray,  inclining  to  yellow. 

C&mpoHiion. — Co  S=Snlphur  85*2,  cobalt  64*8.  Analysis  by  Middleton.  (Phil. 
Mag.  [3],  xxviii.  852) : 

Sulphur  85-86,  Cobalt  64*64=100. 

From  Syepoor.  near  R^jpootanah  in  North  West  India,  where  it  occurs  in  ancient 
schists  with  magnetic  pyrites.  It  is  employed  by  the  Indian  jewelers  to  give  a  rose 
color  to  gold. 

6 
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SULPHURET  OF  IRON  AND  NICKEL.     Eisennickelkies,  Scheerer. 

Monometric.    Cleavage  octahedral.    Massive,  granular. 
H.=3-6 — L    G.=4:-6.     Color  light  bronze  yellow.    Streak  light 
bronze  brown.     Not  magnetic. 

Compo9iUofi,—{i  Ni+I  Fe)  S=Sulphur  36*0,  iron  41  -9,  nickel  221=100.    Analysis 
by  Scheerer,  (Pogg.  Iviii,  816): 

Sulphur  86-86,  Iron  4086,  Nickel  22*28. 

Occurs  with  copper  pyrites  in  a  hornblende  rock  near  Lillehammer  in  Southern 
orway.  The  ore  is  valuable  for  the  extraction  of  nickel,  this  metal  beine  now  in 
reat  ^mand.     An  impure  variety,  slightly  mixed  with  magnetite,  is  round  at 


CLAUSTHALrTE.     Seleniuret  of   Lead.     Seleniet  of  Lead.     Selenblei.     Plomb 
Seleniur6,  Levi/.    Tilkerodite,  Haid    Raphanosmite,  Kob,    Zorgite,  B.  and  M. 

Monometric.  Occurs  commonly  in  fine  granular  masses ;  some 
specimens  foliated.     Cleavage  cubic. 

H.=2-5 — 3.  G.=7 — 8-8.  Lustre  metallic.  Color  lead-gray, 
somewhat  bluish;  cupreous  varieties  yellowish.  Streak  darker. 
Opaque.    Fracture  granular  and  shining.    Rather  sectile. 

OamposUion. — Pb  Se=Selenium  27*6,  lead  72*4,  with  part  of  the  lead  often  re- 
placed by  silver.  Analyses:  1,  H.  Rose,  (Pogg.  ii,  415,  iii,  281);  2,  Stromeyer, 
(Pogg.  ii,  403);  8,  Rammelsberg,  (2d  Supp.  127);  4,  5,  6,  H.  Rose,  (Pogg.  iii.  288); 

7,  8,  Aersten,  (Pogg.  xlvi,  266) : 

1.  Tilkerode,  2769  7181,  Rose. 

2.  Clausthal,  28*11  70*98  Co  0*88=99-92,  Stromcver. 

8.  Tilkerode.  26*62  60*16  Ag  11*67=98*34,  Rammol8l)crg. 

4.  Clausthal,  (nelenkobaltblei),  31*42  68*92  Co  3  14,  Fe  0*46=98 -93,  Rose.  '  [H. 

6.  Tilkerode,  (selenbUihip/er),  34*26  47*48  Cu  15*16  Ag  l*29Pe  and  Pb 2*08=100*61, 

6.  "  {selnihipferblei),  29*96  59*67       7*86  Fe  0*33,  Feand  Pb0-44,w«<Zrrom/>, 

1  00=99-26,  Ro8e. 

7.  Glasbach,  "  30*00  63*74       8*02,  Ag  005  3Po  2*00,  8  trace,  quartz 

4*5=98*31,  Kerston. 

8.  '     "  "  29*36  63*82      4*00  0*07,  ^e  and  S  trace,  quartz 

2*06=99-35,  Kersten. 

In  No.  3  part  of  the  lead  is  replaced  by  8ilver=(Pb,  Ag)  Se. 

Nos,  6  to  8  contain  copper,  and  may  be  distinct  species  as  they  have  been  con- 
sidered; but  it  may  be  more  correct  to  view  them  as  varieties  of  Clausthalit«\  in 
which  copper  replaces  part  of  the  lead. 

No.  4  IS  Tilkerodite,  Haid. ;  6,  6,  Baphanosmite,  Kobell ;  4,  5,  6,  are  called  Zorpite 
by  Brooke  and  Miller. 

No.  6  gives  the  formula,  Pb  Se-j-Cu  So ;  G.=6*6. 

Nos.  6,  7=2  Pb  Se+Cu  Se ;  G.=6*9— 7*04. 

No.  8=^  Pb  Se-j-Cu  Se ;  G.=:7*4 — 7*45.  Color  dark  lead-gray;  powder  graj'isli 
black. 

No.  4  corresponds  to  6  Pb  Se-f  Co  Se*. 

^  B.B.  in  addition  to  the  usual  phenomena  arising  from  the  presence  of  lead,  it 
gives  off  the  odor  of  horseradish,  and  deposits  on  the  charcoal  a  reddish  brown 
substance.^  Heated  in  a  glass  tube  closed  at  one  end,  the  selenium  almost  immedi- 
ately sublimes,  forming  a  red  rin^  within  the  tube,  and  on  heating  the  tul»e  to  red- 
ness, the  ore  fuses  and  the  red  rin^  partially  disappears,  and  a  white  erj-atalline 
deposit  remains.  Tlie  ores  containing  copper,  give  a  copper  reaction. 
^  Clausthalite  much  resembles  a  granular  galena  ;  but  its  color  is  somewhat  pecu- 
liar in  its  slight  tinge  of  blue.     It  occurs  massive  in  a  vein  of  hematite,  near  Harz- 
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gerode  in  iho  Ilartz,  at  Claustlml,  Tilkerode,  Zorge,  and  Lehrbach  ;  and  at  Reiusberg 
near  Freiberg,  in  Saxon  v. 

Lehubachite,  B  and  M. — Solenid  of  Mercury  and  Lead,  ^Selenqiieckftilberblei). 
From  Tilkerode  and  Lehrbach,  and  may  be  a  mechanical  mixture  of  Clausthalite 
and  Selcnid  of  Mercury.  It  is  described  as  having  the  structure  and  color  of 
Clausthalite.     G.=:7'3.    Analyses  by  Rose: 

Se  24-97  Pb  56-84  Hg  16-94=97-75. 

27-98  27-33  44-69=100. 

B.B.  gives  tlie  odor  of  selenium  and  affords  mercury  with  soda. 

NAUMAXNITE,  Haid,     Selensilber,  Rote,     Silberphyllinglanz,  Breit. 

Moiiomctric ;  in  cubes.  Cleaviige :  cubic,  ])erlbct.  Also  mas- 
sive, granular,  and  in  thin  plates. 

Il.=2'5.  (t.=S-0.  Lustre  metallic,  splendent.  Color  and 
streak  iron-black. 

CoMposition, — ^Ag  3e=Solenimn  26-8,  silver  78-2.  Analysis  by  G.  Rose,  (Pogg. 
xiv,  471): 

Selenium  29  53,         Silver  65-56,         Lead  4-91=100. 

B.B.  on  charcoal  it  melts  easily  in  the  outer  flame ;  in  the  inner,  with  some  in- 
tnmef^cence.     With  soda  and  l>orax  it  yields  a  bead  of  silver. 

Occurs  at  Tilkerode  in  the  Ilartz. 

According  to  Del  Rio,  another  selenid  of  silver  occurs  at  Tasco  in  Mexico,  crystal- 
lized in  hexagonal  tables. 

The  SilherphyllinglanZy  accordinff  toPlattner,  is  a  mixture  of  seleusilver  and  selen- 
molyl)dena,  containing  a  little  gold.  IL=1 — 2.  G.=5-8 — 5*9.  Color  dark  gray. 
Foliated,  with  one  perfect  cleavage.     From  Deutsch-Pilsen,  Hungary,  in  gneiss. 

BERZELIANITE.     Selenid  of   Cop^>er.     Seleniurot  of  Copper.     Selenkupfer,  M. 

Cuivre  Sijl^uic,  H.     Berzoline,  BetuL 

In  tbin  dendritic  cnusts.  Soil.  Lustre  metallic.  ^  Color  silver- 
white.     Streak  shining. 

(hnnpoHitioH. — €u  Se=Selenium  38*4,  copper  61-6.  Analysis  by  Berzelius, 
(.Vfhandl.  vi,  42): 

Selenium  40,  Copper  64. 

B.B.  th«i  odor  of  solcnimn  and  fuses  to  a  gray  bead.     With  soda  slowly  reduced. 

Occurs  at  Skrikerurii  in  Sweden,  and  also  near  Lehrbach  in  the  Hartz.  Beudant 
jrave  the  name  Berzdine  to  this  species,  which,  as  it  has  other  applications  in  the 
science,  we  have  changed  to  another  form,  as  above. 

KUCAIRITK,  ^<>rz.    Seleniuret  of  Silver  and  Copper,  i^   Argentiferous  Seleniet  of 
Cupper.     Solcnkupfersilber.     Cuivre  Selenid  Argental,  H.     Eukairit. 

Massive  ;  in  black  metallic  films,  staining  the  calcareous  spar  in 
which  it  is  contained. 

Soft ;  easily  cut  by  the  knife.  Lustre  metallic.  Color  between 
silver- white  and  lead-gray.     Streak  shining. 

VonijK)9ition.—ew  Se-f-Ag  Sc-.-(€u,  A^)  Se=*3elenium  81-6,  copper  26-8,  silver 
43-1.     Analysis  by  Berzelius,  (Afhandl.  vi,  42) : 

Seleniimi  2600,        Copi>er,  2305,        Silver  38-93,        gangue  8-90=96-88. 
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B.B.  gives  copioufl  fames  of  selenium,  aud  an  charcoal  fuses  readily  to  a  g[ray 
metallio  globule,  leaving  a  bead  of  selenid  of  silver.  With  borax,  a  copper  reaction. 
Dissolves  in  boiline  nitric  acid. 

It  has  been  fonna  only  in  small  quantities  in  the  Skrikerum  copper  mine  in  Smao- 
land,  Sweden,  in  a  kind  of  rock,  imbedded  in  calcareous  spar.  It  was  discovered 
and  analyzed  by  Berzelius,  and  named  from  <«  and  Kotpos,  opportunely,  because  the 
mineral  was  found  soon  after  the  discovery  of  the  metal  selenium. 

H£SSIT£,  J^'obeL    Telluric  Silver.     Petzite,  ffaid    Bitelluret  of  Silver,  Thornton, 

Tellursilber  of  the  G^ermant, 

Monometric  i    In  coarse-grained  masses,  and  grannlar. 
H.=2 — 3-5.    G.=8-3 — 8-9.    Lustre  metallic.     Color  between 
lead-gray  and  steel-gray.    Slightly  malleable. 

Composition. — ^Ag  Te=Tellurium  37*2,  silver  62*8  Analyses :  1,  2,  G.  Rose,  (Pogg. 
xviii,  64);  8,  4,  Petz,  (Pogg.  Ivii.  467);  5,  Rammelsberg.  (4th  Supp.  220) : 

1.  Savodinsky,  Altai,      Te  86*96    Ag  62*42    Fe  0*24=99*62,  Rose. 

2.  "  "  86*89  62*32         0*60=99*71.  Rose. 

8.  Nagyag,  G.=8*81— 8*45,  37*76  61-65,  Au  0*69,  Fe,  Pb,  S,  tra€e=lOO,  Petz. 

4.  "       G.=8*72— 8*88, 84*98  46*76        18*26        "  "     =100,  Petz. 

5.  Retzbanya,  27*96  64*67,  Foreign  substances  16*26=97*88,  Ramm. 

No.  4  is  the  Petzite  of  Ilaidinger,  (l^llurgoldtilber  of  Hausmann) ;  owing  to  the 
gold,  the  specific  gravity  is  high. 

B.B.  on  charcoal  fuses  to  a  block  globule,  which  on  cooling,  after  the  action  of  the 
reducing  fiame,  presents  points  or  dendrites  of  silver  on  its  surface.  When  heated 
in  ii  glass  tuW  it  melts  and  gives  a  yellow  color  to  the  glass.  Fused  with  carbonate 
of  soda  a  globule  of  pure  silver  is  obtained. 

It  occurs  in  the  mine  of  Savodinski,  about  forty  wersts  from  the  rich  silver  mine 
of  SirKnoWski,  in  Siberia,  in  a  talcose  rock,  with  iron  pyrites,  black  blende,  and 
eopper  pyrites.  Specimens  in  the  museum  of  Barnaul,  on  the  Ob,  are  a  cubic  foot 
in  size. 

ALTAITE,  ^auf.    Tellurid  of  Lead.    TeUurblei. 

Monometric.  Usually  massive;  rarely  in  cubes.  Cleavage: 
cubic. 

H.=3 — 3*5  G.=8*159.  Lustre  metallic.  Color  tin-white,  re- 
sembling that  of  native  antimony,  with  a  yellow  tarnish.     Sectile. 

CoMpoiition, — Pb  Te=Tellurium  88*8,  lead  61*7.  Analysis  by  6.  Rose,  (Pogg. 
zriii,  68) : 

Tellurium  88*87,  Silver  I  28,  Lead  60*36. 

BB.  volatilizes  in  the  reducing  flame,  excepting  a  minute  bead  of  silver.     Colors 
the  flame  blue.    Soluble  in  nitnc  acid. 
Occurs  at  Savodinsky,  near  Barnaoul,  in  the  Altai,  with  telluric  silver. 

GRUNAUFTE,  Nicol.     Saynite,    Kobell.     Bismuth  Nickel.     Nickelwismuthglanz. 

Monometric.    Figs.  11, 15, 16.     Cleavage  octahedral. 
H.=4'5.     G.=5'13.    Lustre  metallic.     Color  light  steel-gray  to 
silver-white,  often  yellowish  or  grayish  through  tarnish.     Brittle. 

Cbfiipo«t^ton.— Analyses :  1,  Kobell,  (J.  f.  pr.  Chem.  vi,  882):  2,  8,  Schnabel, 
(Ramm.  4th  Suppl.  164): 
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S 

Bi 

Ni 

Fe 

Co 

Gu 

Ph 

1. 

38-46 

14-11 

40-65 

8-48 

0-28 

1-68 

1  •58=100-24. 

2. 

81-99 

10-49 

22-08 

5-66 

11-24 

11-69 

711=100,  Schnabcl 

8. 

88-10 

10-41 

22-78 

6-06 

11-78 

11-66 

4-86=100,  SSohnabel 

B.B.  fiues  to  a  gray  brittle  magnetic  globule,  coloring  the  charcoal  greenish  yel- 
low.    DisBolvcB  in  nitric  acid,  excepting  the  sulphur. 
Found  at  GrQnau,  in  Sayn  Altenkirchen,  with  quartz  and  copper  pyrites. 


BLENDE.     Sulphuret  of  Zinc.     Black  Jack.     Zinc  Sulfuric,   //.    Sphalerite,    67. 
Cleiopnane,  Nuttal,    Marasmolite,  Shepard,    I^zibramite,  liuat. 

Monoinetric :  tctrahedral.  Observed  planes,  0^  /,  1,  2,  33,  tj. 
Figs.  14,  53  to  58.  Cleavage :  dodecahedral,  highly  perfect.  Twins : 
face  of  composition  1,  as  in  f.  2 73 A,  of  which  f.  273  is  the  simple 
form.  Also  botryoidal,  and  other  imitative  shapes;  structure 
columnar  impalpable ;  also  massive,  compact. 


278A 


274 


H.=3-5 — i.  G.=3-9— 4-2.  4-063,  white,  New  Jersey.  Lustre 
resinous  to  adamantine.  Color  brown,  yellow,  black,  red,  ^een ; 
white  or  yellow  when  pure.  Streak  white — ^reddish-brown.  Trans- 
parent— ^translucent.     Fracture  conchoidal.    Brittle. 

CotnpoMitiofi. — ^Zn  S=SuIphur  88,  zinc  07.  Analyses :  1,  Arfvedson,  (K.  V.  Ac. 
H.  1822,  488,  and  Pogg.  i,  62);  2,  Lowe,  (Pogg.  xxxviii,  161) ;  8,  Kersten,  (Pogg. 
Uiii,  182) ;  4,  Scheerer,  (Pogg.  lxv,800);  5,  6,  7,  Jackson,  (Geol.  Rep.  N.  Hampshire, 
208) ;  10,  T.  n.  Henry,  (PhiT  Mag.  [4],  i,  28) ;  11, 12,  C.  Bechi,  (Am.  J.  Sci.  [2],  xiT, 
61);  13,  Lecanu,  (.1.  de  Pharm.  ix,  457);  14,  Berthier;  15,16,  Boussingault,  (rogg. 
xvii,  399) : 


S  Zn 

1.  38-66  66*84 

2.  Przibraiu,  fihroiut,              83-15  61*40 
8.  Carinthia,  Kaibel,  r/i.  yw.  8210  64*22 

4.  Chri8tiania,/6rot«*,  38-78  68*17 

5.  Eaton,  N.  II.  yvh,  hn.,        33*22  68*62 

6.  Shelburne,  N.  H.  32*6  520 

7.  Lyman,  N.  H.  33-4  56*6 

10.  White,  N.  Jersey.  32*22  67*46 

11.  i/arma^t>,  Tuscany,  3212  60*90 

12.  "  *♦  33*65  4811 


Fe        Cd 


-=1U0,  Arfvedson. 


22*9 
1-82 

11-79 
8*10 

10*0 
8*4 

11-44 
16*28 


1*60=98*84,  Lowe.        [99-16,  K. 
trace,  Sb  and  th  072,  fi  0"80= 

,  Mn  0-74,  Cu  «ra<?f  9948,  Sch. 

0-6  including  loss=100,  Jackson. 
8-2,  Mn  1-3=99-1,  Jackson. 
2*3=99-7,  Jackson. 
trace,  99*68,  Henry. 
1*23,  Fe  S«  0-76=^96-44,  Bechi. 
tr..  On  /r.=97*99,  Bechi. 
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ZuS 

FeS 

13. 

Charente, 

82-76 

13 -7 1=96-47,  LeconiL 

14. 

England, 

91*8 

6 -4=98 -2,  Berthier. 

15. 

ManncUitc,  Marniato, 

77-5 

22-5=100,  Boussingaull. 

16. 

«                 (< 

76-8 

28-2=100, 

Part  of  the  zinc,  an  Bhown  1)y  tho  analyses,  is  often  replaced  by  iron  and  cadmitim. 

The  MnnnatUe  (anal.  16. 16)  affords  the  formula  8ZnS+FeS=S7  Zn  S  and  28  FeS; 
(anal.  11,  12),  4  Zn  S-f  FeS.  Jfaraimiolite  of  Shepard  (Am.  J.  Sci.  [2],  xiv,  210)  is  a 
niarmatite  from  Midclletown,  Ct.,  partially  decomposed  and  containing  some  fr«e 
sulphur.     Przibramite  is  oadmifcrous  blende. 

15.B.  infusible  both  alone  and  with  borax,  or  only  the  thinnest  edecs  rounded.  By 
a  strong  heat  in  the  outer  flame  on  charcoal  vapors  of  zinc  are  evolved,  which  coiSl 
the  charcoal.  Dissolves  in  nitric  acid,  during  which  sulphuretted  hydrogen  \a  dis- 
engaged.    Some  specimens  phosphoresce  when  struck  with  a  steel  or  by  mction. 

Blende  occurs  in  both  crystalline  and  sedimentary  rocks,  and  is  usually  associated 
with  galena ;  also  with  heavy  spar,  copper  pyrites,  fluor,  spathic  iron,  and  fre- 
quently in  silver  mines. 

Derbyshire,  Cumberland,  and  Cornwall,  afford  the  black  varieties  ;  also  Transyl- 
vania, Hungary,  and  the  Hartz.  Sahla  in  Sweden,Ratieborzitz  in  Bohemia,  and 
many  Saxon  localities,  afford  splendid  black  and  brown  crystals.  A  variety  having 
a  divergent  fibrous  structure  and  presenting  botryoidal  forms,  is  met  with  in  Corn- 
wall ;  at  Raibel ;  and  at  Geroldseck  in  Baden. 

Blende  abounds  witli  the  lead  ore  of  Missouri,  Wisconsin,  Iowa,  and  Blinois.  In 
New  York,  Sullivan  Co.,  near  Wurtzboro*,  it  constitutes  a  large  part  of  a  lead  vein 
in  millstone  grit,  and  is  occasionally  in  octahedrons;  in  St.  Lawrence  Co.,  brown 
blende  occur  sat  Cooper's  falls,  in  a  vein  of  carbonate  of  lime;  at  Mineral  P6int 
with  galena,  and  in  Fowler,  on  the  farm  of  Mr.  Belmont,  in  a  vein  with  iron  and 
copper  pyrites  traversing  seq>entino  ;  at  the  Ancram  lead  mine  in  Columbia  Co.,  of 
yellow  and  brown  colors ;  in  limestone  at  Lockport,  in  honey  and  wax-yellow  crys- 
tals often  transparent;  with  galena  on  Flat  Creek,  two  miles  southwest  of  8praker*s 
Basin.  In  Massachusetts,  at  Sterling  of  a  cherry-red  color,  with  galena ;  also  yel- 
lowish brown  at  the  Southampton  lead  mines ;  at  Hatfield  with  galena.  In  Kew 
Hampshire  at  the  Eaton  lead  mine ;  at  Warren,  a  large  vein  of  black  blende.  In 
Maine  it  occurs  at  the  Lubec  lead  mines  ;  also  at  Bingliam,  Dexter,  and  Parsonsfield. 
In  Connecticut,  yellowish-green,  at  Brookfield  ;  at  Berlin  of  a  yellow  color  ;  brown- 
ish-black at  Roxbury.  and  yellowish-brown  at  Lane's  mine,  Monroe ;  a  tchite  blende 
((/lcio]>hune  of  Nuttall)  occurs  at  Franklin,  N.  Jersey.  In  Pennsylvania  at  the  Per- 
kiomcn  lea<l  mine.  In  Virginia  at  Walton's  gold  mine,  Louisa  Co.,  and  more  abun- 
dantly at  Austin's  lead  mines,  Wythe  Co.,  where  it  occurs  crystallized,  or  in  radi- 
ated orydtullizations ;  at  Prince  vein.  Lake  Superior,  abundant ;  near  Rosidare, 
Illinois,  with  galena  and  calcite  ;  in  Tennessee,  at  Haysboro*,  near  Nashville. 

The  Lrher-hUndc  (hepatic-blende)  of  Breithau[)t,  (J.  1  pr.  Ch.  xv,  821),  contains 
carbon,  and  is  considered  by  Berzelius  common  zinc-blenae,  impure  with  a  mineral 
resin,  or  some  other  mineral  with  carbon  in  its  composition. 

Altered  Forms. — Blende  by  oxydation  changes  to  zinc  vitriol.  Calamine  (^' 
§i-|-li  ft),  Smithsonite,  (Zn  C),  and  Limonite  occur  as  jweudoinorphs.  The  sul- 
phate is  decomposed  by  bicarbonate  of  lime,  producing  Smithsonite;  and  the  alka- 
line silicates  in  solution,  acting  on  the  sulphate  or  carbonate,  afford  Silicate  of  zinc. 

COPPER-GLANCE.  Chalkosine,  Bend,  Vitreous  Copper.  Sulphuret  of  Copper. 
Redruthito,  Nicol.  Glance  Copper.  Kupferglas,  W.  Kupferglanz,  Uau9.  and 
L.     Cuivre  Sulfure,  H. 

Trimctric.  / ;  /=119o  35',  O  :  11=120^  bV ;  a:h: c=l-6676  : 
1:1-717(J. 

O  :  i=U7°  16'.        O  :  3i=147^  iV.         ti  :  il=120o  25'. 
O  :  i=I3(>^  2 J'.        0  :  2i=117°  16'.       1  :  1  (mac.)=126o  56^'. 
O  :  1=117°  24'.        2i :  2i=125o  28'.        1  :  1  (brach.)=79o  48^'. 


aULPHUEt'ra,    ARBKHITBirre,    ETT.  *7 

Cleavage  :  /,  indbtinct.   Twins  :  (1 ,)  eomposition-face  /,  jirodiic- 
iiig  hexagonal,  or  stellate  forms,  (f.  270H) ;  (2,)  composition-tace  i,  a 

cruciform  twin,  (f.  276A),  croeaing  at  angles  of ■   - —  — | 

92°  5'  and  ST<^   55';  (3,)  composition-face  21  (f. I 

276B)  a  cruciform  twin,  angle  of  intersection  j_*_ 
125°  28'.  Also  massive,  structure  granular  or  '  j 
compact  and  impalpable.  i 

H.=2-5— 3.  G.=5-5--5-8;  5-7023,  Thomson. 
Lustre  metallic.  Color  and  streak  blackish  lead- 
gray  ;  often  tarnished  blue  or  greeu ;  streak  some- 
times shining.     Fracture  conchoida!.     Sectile. 


1 

" 

4 

1    ;  !>  i 

Jl4  a, "' 

27nA 

3.  TelTemark,  Korwny,  fi.=r5-1 


19-<10  la-bO  M.^,  Bi  H)0=100-26.  nimanii. 

,  20-43  mo  0'81=8fllO,Mitferer. 

,             .               ,  20-86  79-12  (I2a=:99-7n,  Schcarer. 

4.  Siegeo,  maiiiee,                               iVHO  74-73  1-2B,  Si  2-00=9U-4U,  iSirliiialtel. 

5.  Mt.  Cstini,                                   2nS(l  Iti-S-i  l-76=98-T»,  Itoclii. 

8.  ChiJi,                                             21-81  1411  a-83=Mll-8S,  Wilriyiifil:):. 

Sclicerer  infeni  from  the'stmcliire  of  the  specimens  employed  for  hie  Bcponil  nnal- 
5818  above,  that  the  vrystiill tuition  wiu  munomctrie,  nn<]  tliercfurc  (liat  this  aul- 

Soret  of  copper  i«   diniorpliouB.     llaily  erroneously   made  the   eryi>ta1lizalii>ii 
laconal. 

IJ.B.  in  the  outer  flame  melts,  gives  out  fuioes  of  sidphur,  and  emits  fflciwing  dro)is 
with  a  noise,  coloring  the  flume  at  tliv  snnie  lime  bine.  In  tlie  inner  flame  beeomes 
cuverod  with  a  eoating  and  doe*  not  mult.  <.)[i  eharcoal  the  sulphur  u  driven  uti'. 
and  a  elobule  of  copper  remains.  In  heated  nitric  acid  forms  a  green  Bolutinii,  anil 
the  sulphur  is  precipitateil. 

Cornwall  affords  splendid  crystals  wliere   i 

oreo  of  copper.   It  occuntalso  at  Fassnethurn  i ^  ,  ., 

Fair  Island,  Scotland.     Tlie  c.nipaot  and  tnawive  varieties  occur  in  Siberia,  Hen 
iy,  the  Bannal,  &e. 

"  -'  '  "  cs,  eom|>net  varieties  occur  in  the  red  sandstone  formation  at 
tilimsliury  andClicshire,  t'^iun.;  aUontSolmyler's  mincn,  N.J.  ItriHtol,  Conn.,  iif- 
fords  larj^  and  hrillinnl  crystals,  f.  fia,  STtlA,  27H11 ;  iig.  S7nl)  a  eryslnl  uith 
ita  »triK  anil  irregnlaritlew,  comiMnmdod  by  two  diftewnt  iiiethodn.  Aiiolhi'r  iTys- 
tal  has  a  small  oelalicdral plane situatnl  ubliqnely  upon  the  inlcrsectiiin  of  I,^,  and 


teiony,  the  : 
In  the  Uui 
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ai^oining  the  brachy diagonal  section,  which  is  probably  the  plane  |2.     2Y :  2t  in  tho 

Bristol  cry8Ul8=125®  48'. 

In  Virginia,  in  the  United  States  copper  luine  district,  Blue  Ridge,  Orange  Co. 
Between  Newmarket  and  Taneytown,  Maryland,  east  of  the  Monocaeey,  with  copper 
pyrites. 

The  argent  en  n>i$  or  cuiure  apicifortne  of  llaQy,  which  is  merely  vegetable  niAtter 
impregnated  with  this  ore,  occurs  at  Frankenberg  in  Hessia,  and  also  Mahoopeny, 
Fenn. 

This  species,  if  }l  he  taken  as  17,  is  dosoly  homoeomorphous  with  discraaite  and 
aragonite. 

Altered  Forms. — Copper  ]»y rites,  Erubesoite,  Black  copper,  constitute  paeudo- 
raorphs  after  copper  glance. 

DiuENiTE,  BreithaupL — A  copper  glance  or  allied  mineral  from  Chili  and  Sanger- 
hausen  in  Tliuringia.  G.^34*568 — 1*68.  By  a  blowpipe  examination,  Plattner  ob- 
tained 70*2  of  copper,  and  0-24  of  silver;  the  formula  proposed  is  €uS+8CuS(= 
Cn^  S^),  making  it  a  compound  of  1  of  copper  glance  and  8  of  covelline. 

STROMEYERITE,  Naid,  Argentiferous  Sulphuret  of  Copper.  Cupreous  Sulphur«i 
of  Silver.  Sulphuret  of  Silver  and  Copper.  Silberkupferglanz  of  the  Oemumi. 
Cuivre  Sulfur^  ArgcntiftTc. 

Triinetric:  isomorphoiis  with  Copper  glance.  /:  /=119^  36'. 
Obsened  planes  0, 4,  i?,! ;  O :  i=164o  j^/^  q  .  ^1=1550  7/.  Also 
massive,  compact. 

H.=2-5— 3.  G.=6-2— 6-3.  Lustre  metallic.  Color  dark  steel- 
gray.    Streak  shining.    Fracture  subconchoidal.    Sectile. 

Compotition. — (€u,  Ag)  S,  or  €uS^Ag  S=Sulphur  16*8,  silver  53-1,  copper  81«1. 
Analyses:  1,  Stromeyer,  (Schw.  J.  xix,  826);  2,  Bander,  (Pogg.  xl,  31.S) ;  8-7,  Do 
meyko.  (Ann.  d.  Mines  [4],  iii.  9) : 


S 

1.  Schlangenbcrg,  Silierin,  15*782 

2.  Rudelstadt,  Silesin,  1.5-92 

3.  S.  Pedro,  (liili.  20-79 

4.  Ontemo.        "  21-41 

5.  '*  '*  20-53 

6.  •♦  "  19-93 

7.  S.  IVdio,      "  17-83 


Ag 

Cu 

52-272 

30-478 

52-71 

30-95 

2-9« 

76-51 

12-08 

63-98 

16-58 

60-58 

2404 

53-94 

28-79 

53-38 

Fo 

0 •338=98 -876,  Stromeyer. 
0-24=99-82,  Sander. 
0-74=100,  Domeyko. 
2-53=100,  Domeyko. 
2-31=100,  Domeyko. 
2 -09=1  (X),  Domeyko. 

=100,  Domeyko. 


B.B.  fuses  easily  to  a  gray  metallic  globule,  which  is  a  little  malleable ;  with  the 
fluxes  gives  the  reaction  of  copper,  and  on  a  cupel  with  lead  aflfords  silver.  Dis- 
solves in  nitric  acid,  affording  sulphur.  Tlic  blue  solution,  obtained  with  nitric 
acid,  affords  indications  of  copper  when  a  plate  of  iron  is  dipped  into  it,  and  also 
precipitates  silver  upon  an  immersed  copper  plate. 

Found  associated  with  copper  pyrites  at  Sehlangenberg,  near  Kolyvan  in 
Siberia;  at  Rudelstadt,  Silesia;  also  in  Chili.  A  variety  has  been  observed  at  Com- 
bavalla,  in  Peru,  which  contains  some  iron.  It  was  first  described  and  recognized 
as  a  distinct  species  by  Stromeyer. 

CIN^NABAR  Sulphuret  of  Mercury.  Zinnober,  Mercurblende  of  the  German*, 
Quecksilber  Lebererz,  lf*i  Stinkzi  n nober  Lebererz, //aM«.  Corallmerz.  Mercure 
Sulfur^,  H.  KtppaSaptSf  Theoph,  c.  103.  A/i/iioy,  Dioscor.  V.  c.  109,  110.  Minium. 
Vitruv.f  Plin, 
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O  :  i=146o  32'.        O  :  2=110o  43^        )  :  |=110O  6'. 
O  :  §=138°  36'.        2  :  2=71°  48'.  O :  /=90o. 

■  (9  :  J=133o  24'.        |  :  i=101o  68^        7:  7=120°. 

Cleavage:  ^  very  perfect    Twins:  compoeition  face  0. 

H.=2— 2-5.  G.=8-998,  a  cleavable  va- 
riety from  Nenmarktel.  Lustre  adamantine, 
incmiing  to  metallic  when  dark  colored, 
and  to  dull  in  friable  varieties.  Color 
cochineal-red,  often  inclining  to  brownish- 
red  and  lead-gray.  Streak  scarlet,  sub- 
transparent,  opaque.  Fracture  subcon- 
choidal,  uneven.    Sectile. 

Com^Htum. — HgS=Sulphar  18*8,  auickBilyer  86*2. 
Sometimes  impure  from  olay,  oxyd  of  iron,  bitumen. 
AnalyseB:  1,  2,  8,  SUaproth,  (Beit  iv,  14);  4,  John, 
(John's  Chem.  Untersuch.  i,  262) ;  6,  6,  Schnabel,  (Ram- 
melsberg,  4th  Supp.  269) ;  7,  A.  Bealey,  (Quart.  J.  Chem.  Soc.  vr) : 

8  Hg 

1.  Neumarktel,     14*25  SS-OOzrrQg^S,  EHaproth. 

a.  Japan,              14*75  84*50=99*25,  Klaproth.                                           [Klaproth. 

8.  \^r\K,  hepatic,  18*75  81*80,  Fe    0*2j  Si  0*55,  Cu  0*02,  Si  0*65,   C   8*8=99*27, 

4.  Japan,              17*5  78*4. 3Pe  1*7,  Si  0*7,  Ca  1*8,  fin  0*2=100,  John. 

5.  Westphalia,     18*67  86*79=100*46,  Schnabel. 

6.  Wetzlar,           18*78  84*55,  gangue  1*02=99*85,  SchnabeL 

7.  California,        11*88  69*36,  Fe  1*23,  Ca  1*40,  Si  0*61,  ]S(g  0*49,  Si  14*80,  Bealey. 

B.B.  in  a  matrass  wholly  sublimes ;  and  with  soda  yields  mercury,  sulphurous 
fumes  escaping. 

Tlie  hepatic  cinnabar  or  liver  ore  is  an  impure  Tariety,  sometimes  affording  a 
brownish  streak ;  it  is  occasionally  slaty,  though  commonly  granular  or  impalpable 
in  structure. 

Cinnabar  occurs  in  beds  in  slate  rocks,  and  rarely  in  granite  or  porphyry.  It  has 
been  observed  in  veins,  with  ores  of  iron.  * 

Good  crystals  occur  in  the  coal  formations  of  Moschellandsberg  and  Wolfstein  in 
the  Palatinate ;  also  in  Japan,  Mexico,  and  Brazil  The  most  important  Eurof>ean 
beds  of  this  ore  are  at  Almaden  in  Spain,  and  at  Idria  in  Carniola,  where  it  is 
usually  massive.  It  occurs  at  Richenau  in  Upper  Carinthia ;  in  beds  traversing 
pieiss  at  Dunbrawa  in  Transylvania ;  in  graywaoke  at  Windisch  Eappel  in  Car- 
mthia;  at  Neumarktd  in  Carniola;  atRipa  in  Tuscany ;  at  Schemnitzin  Hungary ; 
in  the  Urals  and  Altai ;  in  China  abundantly,  and  in  Japan  ;  at  San  Ono&e  in 
Mexico ;  at  Huanca  Yelica  in  Southern  Peru,  abundant ;  in  the  Province  of  Co- 
quimbo  at  Guallilinga  and  Punitaqui ;  and  forming  extensive  mines  in  California. 
The  California  beds  occur  at  New  Almaden,  in  a  mountain  to  the  south  of  San  Jos^, 
between  the  Bay  of  Francisco  and  Monterey.  This  ore  is  very  abundant,  and  of 
easy  access.     Tlio  variety  eoralUnerZf  from  Idria,  has  a  curved  lamellar  structure. 

This  ore  is  the  source  of  the  mercury  of  commerce,  from  which  it  is  obtained  by 
sublimation.  When  pure  it  is  identical  with  the  manufactured  vemiillion  of  com- 
merce. 

Tlie  above  figure  is  from  an  elaborate  paper  by  Schabus,  Wien.  Akad.  vi,  68. 

MILLEEITE,  Haid.     Capillary  Pyrites.     Sulphuret  of  Nickel.    Iloarkies,  Schwefel- 

nickel.     Nickel  Sulfur^,  Levif.     Nickel  Natif,  ff. 

Rhombohedral.   li  :  Ii=lW  8',  Miller;  rt=0-32955.    Observed 
planes  :  rhombohedral,  B,  -1,  J,  -J,  -3 ;  prismatic,  /,  «2,  if ;  li :  /= 
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110°  5(y,  /: -3=138^  47', -4  : -4=1610  22',  (9  :  i?=159o  10'. 
Cleavage :  rliomboliedral,  perfect.  Usually  in  delicate  capillary 
crystallizations. 

II.=3— 3-5.  G.=5-25— 5-65.  4-601,  Kengott,  JoacliimstaliL 
Lustre  metallic.  Color  brass-yellow,  inclining  to  bronze-yellow, 
with  a  gray  irridescent  tarnish.    Streak  bright.    Brittle. 

GompQaition, — Ni  S=Sulpliur  35*1,  nickel  64-9.  Analyses:  1,  Arfredson,  (K.  Y. 
Ac  H.  1822,  427);  2,  Kammelsberg,  (Ist  Supp.  67): 

1.  S  84-26        Ni  64-86=98-61,  Arfyedson. 

2.  Soalfeld,  S  85*79        Ni  61*84,  Cu  114,  Fe  1*73=100,  BammelsbeTg.     G.  5-95. 

B.B.  fuses  to  a  brittle  metallic  magnetic  globule.  With  warm  nitric  aeid  partly 
dissolved,  forming  a  gray  or  pale-neen  solution.  WhoUy  soluble  in  aqua  regia.  In 
an  open  tube  gives  sulphurous  acid. 

Occurs  in  capillary  crystals  in  the  cavities,  and  among  crystals  of  other  minerals, 
at  Joachimstahl  in  Bohemia,  Jobanngeorgcnstadt,  Irobram,  Riechelsdorf,  An- 
dreasberg,  Cornwall,  and  other  places.  Near  Merthyr  Tydvil,  at  Dowlais,  it  is 
found  in  regular  crystals,  occupying  cavities  in  nodules  of  spathic  iron.  In  capillary 
crystals  with  spathic  iron  at  the  Sterling  Mine,  Antwerp,  N.  Y. ;  the  largest  crystal 
yet  observed  was  about  a  fifth  of  a  line  in  diameter.  In  some  cases  crystals  of 
spathic  iron  are  transfixed  by  the  needles  of  millerite.  (Am.  J.  Sci.  [2],  ix,  S87). 
Also  in  Lancaster  Co.,  Pa.,  with  chromiciron,  emerald  nickel,  and  kiemmererite. 

FyRRHOTINE,  Brett    Magnetic  Pyrites.     Mapetkios,  W.    Fer  Sulfur*  ferrif^re. 

Fer  Sulnir^  magnetique,  H. 

Hexagonal.  O:  1=135°  8';  a=0-862.  Observed  planes  0, 
/,  i,  1, 12,  i2. 

O  :  7=90°.  0  :  22=119°  53'.        1  :  1=138°  48'. 

O  :  2=116°  28'.        2  :    2=126°  52'.        I:  7=120°. 

Cleavage :  (9,  perfect ;  7,  less  so.  Commonly  massive  and 
amorplious ;  structure  granular. 

H.=3-5— 4-6.   G.=4-4— 4-r;  4-631,  278 

a  crystalline  variety.     Lustre  metallic. 
Color  between  bronze-yellow  and  cop- 

ger-red.  Streak  dark-grayish  blacK. 
racture  small  subconchoidal.  Brittle. 
Slightly  attracted  by  the  magnet,  and 
subject  to  speedy  tarnish. 

Compo#t7»on,— Fe  S[-f  ^  Fe*  S']=Fe^  S'=Sulphur  89*5,  iron  60*6,  G.  Rose.  Schaff- 
ffotsch  makes  also  the  compounds  FeS-f-Fe^',  and  9  FeS-f  Fe*S*,  but  they  are  rqected 
by  Rose.  Analyses:  1,  Stromeyer,  (Gilb.  Ann.  xviii,  188,  209)  ,*  2, 8,  Plattner,  (Pogg. 
xlvii,  869);  4,  6,  Berthier.  (Ann.  d.  Mines,  [81.  xi,  499);  6,  H.  Rose,  (Pogg.  xlvii); 
7,  SchaiFgotsch,  (Pogg.'  1,  688);  8,  Stromeyer,  (loc.  cit): 

1.  Harts     2.  Brasll     8.  F&hlun    4.  SItten   6.  Bitten  6.Bodenmai8  7.  Bavaria  8.  Bar^gts 
Sulphur,     40-16        40*43        40*22        40*2         89*0         88*78         89*41         48*63 
Iron,  69*86         69*63         69*72        69*8         61*0         60*62         60*69         66*87 


100-00,8. 100-06  P.  99*94,  P.  100*0,  B.  100*0, B.  100*00,  R.  100,  Sch.lOO,  St. 

^  Frankenheim  considers  the  mineral  essentially  FeS=Sulphur  86*4,  iron  68*6,  con- 
sidering the  species  isomorphous  with  groenockite  (Cd  S). 
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A  nickcliferons  yaricty  analyzed  by  Berzelins,  (Jahreeb.  xzi,  182),  and  another  by 
M.  Boye,  (Am.  J.  Sci.  [2J,  ziii,  219),  afforded, 

S  Fe  Ni  Co  Mn  Cu     Gangne 

1.  Klefva,  88089,      67*643,      3044,        0*094,      0-223,      0447,      0-46a 

2.  Lancaster  Co.  Pa.  24-84,        41-84,        4-66,    Pb  027,         ISO,    .2716.[- 

Deducting  the  impurities  in  Bove's  analysis  there  are  21-01  sulphur  to  40*19 
iron.  In  another  specimen  from  Modom,  Norway,  Scheerer  detected  2*8  per  vent 
of  nickeL 

B.R  affords  fumes  of  sulphnrons  acid  and  the  odor  of  sulphur.  On  charcoal  in 
the  exterior  flame,  converted  into  a  globule  of  red  ozyd  of  iron ;  in  the  interior 
flame  it  fuses  and  continues  to  glow,  after  the  blowpipe  is  removed.  The  mass  on 
cooling,  is  magnetic  and  has  a  metallic  crystalline  structure,  and  a  yellowish  color 
on  a  surface  of  fracture.     Dissolves  in  muriatic  acid,  excepting  the  sulphur. 

Crystalline  plates  of  this  species  have  been  observed  at  Kon^sberg  in  Norway, 
and  at  Andreasben;  in  the  Uartz ;  but  thev  are  of  rare  occurrence.  It  generally 
occurs  massive,  in  fissures  of  crystalline  rocks ;  also  found  at  Kupferberg  in  Siberia, 
Bodenmais,  Breitenbrunn,  Fahlun;  at  Joachimstahl  on  crystals  of  pyrargyrite. 
Cleavable  varieties  accompany  iolite  at  Bodenmais  in  Bohemia.  Ine  compact 
specimens  are  abundant  in  Cornwall,  at  Appin  in  Argyleshire,  Saxony,  Siberia,  and 
tne  Hartz.  It  has  also  been  observed  in  the  lavas  of  Vesuvius,  and  in  some  me- 
teoric stones. 

Trumbull,  Conn.,  and  the  adjoining  town  of  Monroe,  afford  the  cleavable  variety 
of  this  species;  at  the  former  place  it  occurs  in  the  topaz  and  fluor  vein,  at  the  latter 
in  a  quartz  vein,  in  eneiss.  Compact  varieties  occur  with  iron  pyrites,  at  Stafford, 
Corinth  and  Shrewsbury,  Vt,,  and  in  many  parts  of  Massachusetts;  also  a  mile  and 
a  half  north  of  Port  Henry,  Essex  Co.,  N.  Y.,  near  Natural  Bridge  in  Diana,  Lewis 
Co.,  and  with  magnetic  Tron  ore  at  CNeil  mine,  and  elsewhere,  in  Orange  Co.,  N.  Y. 
In  Canada  in  large  veins  at  St.  Jerome,  Ac 

Its  inferior  hardness  is  sufficient  to  distinguish  it  from  conmion  pyrites. 

GREENOCKITE,  Brooke  and  Connel,  Jameson's  Jour,  xxviii,  390 ;  Breithaupt,  Fogg. 

li,  274.    Sulphuret  of  Cadmium. 

Hexagonal ;  hemihedral,  with  the  opposite  extremities  dissimilar. 
O  :  1=136^  24' ;  a:  0*8247.  Observed  planes  as  in  the  annexed 
figure,  with  also  4  and  i2. 

O  :  i=154o  32'.        / :  1=133^  36'    1:1  (pyr.)  139°  39'. 
(9:2=117^42'.        /:  2=152^18'    2:2    "  =127^^  26'. 

Cleavage :  /,  distinct ;  (9,  imperfect.  279 

H.=3— 3-5.  G.=4-8,  Brooke ;  4-9— 4-999, 
Breithaupt ;  4-5,  the  artificial,  Sochting.  Lustre 
adamantine.  Color  honey-yellow;  orange- 
yellow — veined  parallel  with  the  axis.  Streak 
powder  between  orange-yellow  and  brick-red. 
Nearly  transparent.  Stronff  double  refraction. 
Not  thermo-electric,  (Breithaupt). 

CompoHtion, — Cd  S=Sulphur  22*3,  cadmium  77*7.  Analysis  by  Conncl,  (loc.  cit). 
Sulphur  22-66,  and  cadmium  77  •80=99-86. 

B.B.  on  charcoal  decomposed,  and  a  yellowish-red  ring  of  ox}'d  of  cadmium  is 
deposited.     Soluble  in  muriatic  acid,  affording  sulphuretted  hydrogen. 

Greenockite  occurs  in  short  hexagonal  crystals  at  Bishoptown  m  Renfrewshire, 
Scotland,  in  a  porphyritic  trap  and  amygdaloid,  associated  with  prehnite.  It  was 
named  in  honor  of  Lord  Greenock,  its  discoverer.  This  species  is  related  in  form 
to  copper  nickel  and  breithauptite.  It  has  been  found  as  a  furnace  product,  (Ann. 
Cfc.  Pharm.  Ixxrvii,  84,  and  Halle  Zeitschr.,  i,  846, 1853). 
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ONOFRITE,  ffaid.     Selenid  of  Mercury.    Merkurglanz,  Br,     SelenquMkBiIber. 

Selenschwefuquecksilber. 

Massive ;  textare  compact  granular ;  no  cleavage. 
H.=2-5.  G.=7-l — ^7*37,  Clausthal  ore.   Lustre  metallic.   Streak 
shining.    Color  steel  to  blackish  lead-graj. 

Composition, — Analyses:  1,  H.  Rose,  (Fogg,  xlvi,  816);  2»  8,  Eerl,  (B.  il  H.  Ztg., 
1862,  No.  47) : 

1.  Mexico,        6*49  10*80  81-88>-r98'12,  Rose. 

2.  Claosthal,  21-27  0'86  66  62,  quartz  10-28=99*67,  Eerl. 
8.           •*         2406              012            72-26,      "        2 •86=99-74,  KerL 

Analysis :  1,  Hg  (S,  Se),  with  S  to  Se  as  4  :  1 ;  2,  8,  Hg  Se=5eleninm  28*8,  quick- 
silver 71  •7=100*0 ;  or  more  nearly  Hg*  Se*=iSelenium  24*7,  quicksilver  76-2=100. 

B.B.  on  charcoal  gives  off  the  odor  of  selenium,  and  a  white  incrustation  covers 
the  coal. 

^  Occurs  with  other  ores  of  mercury  in  Mexico,  near  San  Onofre ;  also  with  copper 
pyrites  near  Clausthal  in  the  Hartz.  It  has  nearly  the  color  and  lustre  of  gray 
copper. 

COPPER  NICKEL.  Arseniet  of  Nickel,  Th<m.    Eupfemickel,  W.    Arseniknickel, 
L,    Nickel  Arsenical,  H.    NickeUdes.    Rothnickelkies. 

Hexagonal,  and  isomorphous  with  Breithauptite.  O  :  1=136^ 
85' ;  a:  0-81944.  Observed  planes,  (?  and  1  j  1  : 1  Opyr.)=188° 
48'.  Usually  massive— structure  nearly  impalpable ;  aTsoreniform 
with  a  columnar  structure ;  also  reticulated  and  arborescent 

H.=5 — 5-5.  G.=7-33 — ^7'671.  Lustre  metallic.  Color  copper- 
red,  with  a  gray  to  blackish  tarnish.  Streak  pale  brownish-black. 
Opaque,    fracture  uneven.    Brittle. 

Composition. — Ni  As=Arsehic  66*9,  nickel  44*1.  Analyses :  1,  Stromeyer,  (Gott. 
geL  Anz.  1817,  204) ;  2,  Pfaff,  (Schw.  J.  xxii.  266) ;  8,  Suckow,  (Verwitt.  im  Min., 
68,  Ramm.  4th  suppL  122) ;  4,  Berthier,  (Ann.  Ch.  Phys.  ziii,  62) ;  6.  Scheerer, 
rPogff.  Ixv,  292);  6,  Ebelmen,  (Ann.  d.  M.  [4],  zi,  66);  7,  Schnabel,  (Ranmi.  4tJi 
Suppl.  122): 


As 

Ni 

Fe 

Pb 

Co      Sb 

S 

1.  Riechelsdorf, 

64-78 

44*21 

0*84 

0*82 

0*40=  99*99,  Strom. 

2. 

46*42 

48*90 

0-84 

0*66 

0*80=  97-02,  UfafL 

8. 

63*69 

46*76 

2*70 

0-16=1 02-30,  Suckow. 

4.  Allemont, 

48*80 

89-94 

016     8*00 

2-00=  99*90,  Berth. 

6.  Krageroe,  G.  1  "662, 64*86 

44*98 

0*21 

Cu  0*16 

0*14=  99*79,  Scheer. 

6.  Ayer,  G=7-89, 

64H)6 

48-60 

0*46 

■  ™ 

0*82    0*06 

2*18,  gangue  0-20s=: 
100-76,  K. 

7.  Westphalia, 

62*71 

46*87 





0*48,  Cu  1-44=100,  a 

An  ore  from  Balen  in  the  Pyrenees,  afforded  Berthier, 

As  830,        Sb  27*8        Ni  83*0,        Fe  1*4,        S  2*8,  quartz 2-0=100, 

in  which,  as  in  his  Allemont  ore,  part  of  the  arsenic  appears  to  be  replaced  by 
antimony. 

B.B.  on  charcoal  emits  arsenical  fumes  and  fuses  to  a  white  globule,  which 
darkens  by  exposure  to  the  air.  In  nitric  acid  soon  assumes  a  green  coating,  and 
in  nitromuriatio  acid  is  dissoWed. 

Copper  nickel  accompanies  cobalt,  silver,  and  copper,  in  the  Saxon  mines  of  Anna- 
berg,  Sohneeberg,  Ac ;  also  in  Thuringia,  Hesse,  and  Styria,  and  at  Allemont  in  Dau- 
phin y.  It  is  occasionally  observed  in  Cornwall,  as  at  Pengelly  and  Huel  Chance, 
and  at  the  Leadhills,  Scotland. 

It  is  found  at  Chatham,  Conn.,  in  gneiss,  associated  with  smaltine.  This  is  the 
most  important  of  the  ores  of  nickel 
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BREITHAUPTITE,  HaicL    Antimonial  Nickel     Antimoniet  of  Nickel    Antimon- 

nickel 

Ilexagonal.  6> :  1=135°  15';  a=0-8585.  Observed  planes: 
O,  i,  I,  Z  O:  J=153o  38',  O  :  |=123055'.  In  thin  hexagonal 
plates.    Also  arborescent  and  disseminated. 

H.=5-5.  G.=7'541,  Breithaupt.  Lustre  metallic,  splendent. 
Color  in  the  fresh  fracture  light  copper-red,  inclining  strongly  to 
violet.  Streak  reddish-brown.  Opaque.  Fracture  uneven — small 
subconchoidal.     Brittle.    Not  acted  on  by  the  magnet 

Compotition. — Ni Sb=Antimony  68*6;  Nickel  81*4.  Analyses:  1,  2,  Stromeyer, 
(Pogg.  xxxi,  184): 

1.  Sb  68-784    Ni  28*946    Fe  0*866    Galena  6*487=99-988. 

2.  69-706  27-054  0*842    -  12*867=99*969. 

B.B.  on  charcoal  antimony  sublimes. 

Formerly  found  in  the  Andreasberg  mountains,  with  calcite,  galena,  and  smaltine, 
but  long  since  exhausted.     Has  been  observed  as  a  furnace  product,  crystallized. 

KANJi^iTi!:,   Haid,     Arsenical  Manganese.     Arseniuret  of  Manganese.     Arsenik- 

mangan. 

In  botryoidal  masses,  also  amorphous ;  structure  foliated  or  granular. 

H.  above  6?  stated  as  hard.  6.=6*66.  Lustre  metallic  Color  grayish- white, 
with  a  black  tarnish.    Opaque.    Fracture  uneven.    Brittle. 

Compo9ition. — ^Mn  As=Manganese  42*4,  arsenic  67*6.  Analysis  by  Mr.  Kane, 
(Quarterly  J.  of  Scl,  New  Ser.,  vi,  882): 

Manganese  46*6,  Arsenic  61*8,  and  a  trace  of  Iron=97'8. 

RB.  burns  with  a  blue  flame,  and  falls  to  powder;  at  a  higher  temperature  the 
arsenic  evaporates,  and  covers  the  charcoal  with  a  white  powder.  Dissolves  in 
aqua  regia,  without  leaving  any  residue. 

It  is  supposed  to  be  from  Saxony,  and  was  first  observed  by  Mr.  R.  J.  Kane  of 
Dublin,  attached  to  a  mass  of  galena. 

SCHREIBERSITE,  Haidinger, 

In  steel-gray  folia  and  grains.    Folia  flexible. 
H.=:=6*6.     G.=7-01— 7*22.    Magnetic. 

Composition.— Analysis  by  M.  Patera,  (Mitth.  v.  Freund.  d.  Nat,  in  Wien,  1847  ; 
and  Am.  J.  Sci.  [2],  viii,  489):  Phosphorus  7  26,  iron  87*20,  nickel  4*24=98*70,  car- 
bon undetermineiL 

Found  in  the  meteoric  iron  of  Arva.  A  similar  substance  was  distinguished  by 
Berzelius  in  the  meteoric  iron  of  Bohumilitz,  consisting  of  iron,  nickel,  and  sul- 
phur. 

The  Dydytite  of  Pro£  Shepard,  (Am.  J.  Sci.  [2],  ii,  880),  is  supposed  to  be  a 
phosphuret  of  iron,  nickel,  and  magnesium.  It  occurs  as  a  blackish-brown  powder 
in  many  meteoric  irons,  constituting  usually  0*26  to  2*26  per  cent. 

The  Sfehreibereite  of  Shepard,  (Am.  J.  Sci.  [2],  ii),  from  a  meteorite,  is  supposed  to 
be  a  "  Sesquisulphuret  of  chromium."  The  name  has  been  changed  to  Shepardite 
by  Haidinger. 
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3.  PYRITES  DIVISION. 


1.  PYRITES  GROUP.— MoDometri«. 
PiBins,  Fe  S*. 

HAvntRB,  Hd  S'. 

SMALTun,  (Co,  Ni)  A>'. 

dtLtuimns,       (Si,  Fe,  Co)  Ab>. 

5.  HARCASITE  GROUP.— Trimetrie. 
Hauusiti,  Fe  S*. 

RumuBKEom,  Ki  A«*. 
LmooFTBiii,         Fe  As* 

8.  NAGYAGITE  GROUP.— Dimetrie. 

K*aTAaira. 
4.  COVELIINB  GROOP.— Heiagoiua. 

COVILLIHI,  €u  8'. 


CoBiLTiiia,  Co  (S,  A»)'. 
GaMDOumi,  Ki  (S,  Aji)*. 
UmuHHin,  Ki  (S,  Sb,  Ai)*. 


Mmpickh,  Fe  (8,  Atf. 
GuLVcoDvt,  (Co,  Fe)  (8,  A»)*. 
Stltahiti,  (Ag,  Au)  Te*. 


HoLiBDiitin,  Ho  B*. 


Monometric ;  pyritoliedral.  Common  form,  the  cnbe.  Obserred 
planes  0, 1,  1,  et,  «|,  iS,  2,  22,  33,  42,  3J,  Sf,  ij.  Fig.  1,  (com- 
mon), 11,  l4,  67 — 75,  and  the  annexed. 
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Cleavage :  cubic  and  octahedral,  more  or  less  distinct.  Planes 
(?  and  /  often  striated,  as  inf.  167.  Twins:  composition  parallel 
to  //  this  composition  sometimes  parallel  to  each  of  the  edges, 
when  the  form  in  f.  182 A  is  produced.  Also  radiated  subfibrous, 
and  massive.  Often  renifonu  or  globular  with  a  crystalline  sur- 
face. 

H.=6— 6-5.  G.=4-83— 5-031.  Lustre  metallic,  splendent- 
glistening.  Color  a  characteristic  bronze-yellow,  nearly  uniform. 
Streak  brownish-black.  Opaoue.  Fracture  conchoidal,  uneven. 
Brittle.     Strikes  fire  witli  steel. 

Gampo9ition — ^Fe  S*:::!!^!!  46*7,  sulphur  63'6.  B.B.  becomes  red  in  the  oxydating 
flame,  and  gives  off  sulphur ;  ultimately  yields  a  globule  of  ozyd  of  iron,  attract- 
able by  the  magnet.  Soluble  in  nitric  acid,  except  a  white  residue.  Some  varie- 
ties are  very  liable  to  decomposition  on  exposure  to  the  atmosphere. 

A  variety  from  Cornwall,  Lebanon  Co.,  Pcnnsylyania,  eave  J.  C.  Booth  (as  com- 
municated to  the  author)  2 '89  per  cent,  of  copper,  affording  the  formula  (Fe,  Cu) 
S*.    The  analysis  afforded, 

S  63-37,  Fe  4447,  Cu  2*89. 

This  variety  tarnishes,  readily,  assuming  the  bluish  tarnish  of  steel. 

The  ballesterotite  is  a  variety  in  cubes  from  Galicia,  containing  traces  of  zinc  and 
tin,  (Bull  Geol.  de  F.  vii,  21).  A  variety  occurring  with  millerite  at  the  Kearney 
Ore  t>ed,  Gouvemeur,  N.  Y.,  is  nickeliferous ;  it  is  pale  bronze  and  radiated  botryoi- 
dal  in  structure  ;  II.=6"5 ;  G.=^*868,  (Am.  J.  ScL,  [2 J,  xv,  444.) 

It  sometimes  contains  mechanically  mingled,  a  mmute  quantity  (perhaps  one 
five  thousandth  part)  of  gold,  and  is  then  termed,  auriferous  pjfritei.  Auriferous 
pyrites  occurs  in  most  gold  regions. 

Iron  pyrites  occurs  abundantly  in  rocks  of  all  ages,  from  the  oldest  crystaUine  to 
the  most  recent  alluvial  deposits.  It  usually  occurs  in  small  cubes,  but  often  modi- 
fied as  above  described  ;  also  in  irregular  spheroidal  nodules  and  in  veins,  in  clay 
slate,  argillaceous  sandstones,  the  coal  formation,  dec.  Cubes  of  gigantic  dimensions 
have  been  found  in  some  of  the  Cornish  mines ;  pentagonal  dodecahedrons  and  other 
forms  occur  on  the  island  of  Elba,  sometimes  three  or  four  inches  in  diameter. 
Large  octahedral  crystals  are  found  at  Persberg  in  Sweden.  Magnificent  crystals 
have  been  brought  from  Peru ;  but  still  more  brilliant  and  well-finished  crystals  occur 
at  Traversella  in  Piedmont.  Alston  Moor,  Derbyshire,  Cornwall,  Fahlun  in  Swe- 
den, Kongsberg  in  Norway,  are  well-known  localities.  The  clay  at  MQnden  in 
Hannover,  ana  the  chalk  at  Lewes  in  Surry,  have  afforded  some  remarkable  com- 
pound crystals.  It  has  also  been  met  with  in  the  Yesuvian  lavas  in  small  irregular 
-  crystals. 

At  Rossie,  N.  Y.,fine  crystals  (f.  180, 181)  occur  at  the  lead  mine  in  green  shale; 
at  Scoharie,  a  mile  west  of  the  court  house  in  single  and  compound  crystals,  often 
highly  polished  and  abundant ;  in  interesting  crystals  at  Johnsburgh  and  Chester, 
"Warren  Co.,  N.  Y. ;  in  gneiss  near  Yonkers;  m  Orange  Co.  at  Warwick  and  Deer- 
park;  in  Jefferson  Co.,  in  Champion,  and  near  Oxbow  on  the  banks  of  Vrooman's 
lake,  in  modified  octahedrons,  (f.  16) ;  in  limestone  at  Shoreham,  Yt.,  crystals  abim- 
dant ;  at  Hartford,  Yt.,  in  cubes  of  2  to  4  inches ;  at  Lane's  mine,  Monroe,  Conn.,  in 
small  octahedrons ;  in  cubes  in  chlorite  slate,  at  Orange  and  Milford,  Conn.,  and  in 
mica  slate  at  Stafford ;  in  Massachusetts  at  Heath  in  handsome  crystals ;  in  Maine 
at  Corinna,  Peru,  Waterville  and  Farmington ;  in  Connecticut  at  Middletown  lead 
mine,  (f.  15),  sometimes  acicular ;  in  Pennsylvania,  in  crystals,  at  Little  Brittain, 
Lancaster  Co. ;  at  Chester,  Delaware  Co.;  in  Carbon  and  York  Cos. ;  at  Knauertown, 
Chester  Co. ;  in  Cornwall,  Lebanon  Co.,  in  lustrous  cubo-octahedrons,  and  with  an 
elegant  steel  tarnish,  sometimes  an  inch  through ;  at  Pottstown,  near  French  Creek, 
in  large  yellow  octahedrons ;  with  magnetic  and  copper  pyrites.  Massive  varieties 
are  abundant  in  Connecticut  in  gneiss  at  Colchester,  Ashford, Tolland,  Stafford,  and 
Union  ;  in  Massachusetts  at  Hawley  and  Hubbardston ;  in  Maine  at  Bingham,  (saw- 
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mills),  Brooksville,  and  Jewell's  Island ;  in  New  Hampshire  at  Unity ;  in  New 
York  in  Franklin,  Putnam,  and  Orange  Cos.,  and  elsewhere. 

This  species  affords  the  greatest  part  of  the  sulphate  of  iron  and  sulphurio  acid  of 
commerce,  and  also  a  considerable  portion  of  the  sulphur  and  alum. 

The  najnepipritei  is  derived  from  the  Greek,  vvplnKt  ^  term  applied  to  this  mineral, 
because,  as  rimy  states,  "  there  was  much  fire  in  it,''  as  was  made  apparent  by  fric- 
tion. This  term  was  applied  to  flint  and  some  siliceous  millstones  for  a  similar 
reason. 

Altxrsd  Fokus. — ^Pyrites  readily  changes  to  sulphate  of  iron  by  ozydation, 
some  sulphur  being  set  free ;  also  to  limonite  on  its  surface,  by  the  action  of  bicar- 
bonate of  lime  carrying  off  the  sulphurio  acid,  as  ohan^e  proceeds;  and  from  limo- 
nite to  red  ozyd  of  iron.  Green  vitriol,  Limonite,  Gothite,  Red  iron  ore,  also  Qnarti, 
Graphite,  occur  as  pseudomorphs  after  pyrites. 

HAUERITE,  ffaid.    Naturwiss.    AbhandL  of  Vienna,  4to.  1847,  i,  pp.  101  and  107. 

Monometric ;  hemihedral,  like  pyrites.  Figures  11, 16, 15,  19, 
73  {O,  3f),  67  {Oy  iS);  octahedral  form  most  common.  Cry  stab 
sometimes  clustered  in  spheroidal  forms.  Cleavage :  cubic,  im- 
perfect. 

H.=4.  G.=3'463,  v.  Hauer.  Lustre  metallic  adamantine. 
Color  reddish-brown,  brownish-black.     Streak  brownish-red. 

Compontion, — ^Mn  S'sSuIphur  58-7,  manganese  46*8.  Analysis  by  Patera,  (loc. 
oit  and  Pogg.  Izx,  148) : 

S  58-64,  Manganese  42*97,        Iron  1*80,        Silica  1*20=9911. 

B.B.  gives  off  much  sulphur  and  is  reduced  to  a  simple  sulphuret  Mn  S;  with 
soda  a  manganese  reaction. 

From  Kaunka  in  Hungary,  in  clay  with  gypsum  and  sulphur,  in  a  re^on  some- 
thing like  a  solfatara,  trachytic  and  dioritic  rocks  decomposing  and  adding  to  the 
olay,  and  at  the  same  time  the  sulphur  which  is  given  off  producing  some  deposited 
sulphur,  besides  gypsum  and  sulphurets. 

SMALTINE.  Gray  Cobalt.  Tin-white  Cobalt,  /.  Binarseniet  of  Cobalt,  Th<mu 
Tesscralkies,  Brett  Weisser-Spciskobold,  W.  Speisskobalt,  JIatu.  and  X.  Cobalt 
Arsenical,  //. — CHLOAirrniTE,  Brett  Rammelsbergito,  JIaid  White  NiokeL  Chat- 
hamite,  Shepard.     Weissnickelkies.     ArseniknickeL 

Monometric.  Observed  planes:  6>,  1,  22,  L  Figures  9,  11, 15, 
17,  19,  37.  Cleavage:  octahedral,  distinct.  Cubic,  in  traces. 
Also  massive  and  in  reticulated  and  other  imitative  shapes. 

H.=5-5— 6.  G.=6-466— 7-2.  Lustre  metallic.  Color  tin-white, 
inclining,  when  massive,  to  steel-gray,  sometimes  iridescent,  or 
grayish  from  tarnish.  Streak  grayish-black.  Opaque.  Fracture 
granular  and  uneven.    Brittle. 

Campontion. — (Co,  Fe,  Ni),  As'=,  with  cobalt  alone,  Arsenic  71*8,  cobalt  28*2; 
with  nickel  alone,  Arsenic  91*7,  nickel  28*8 ;  with  equal  parts  of  cobalt,  iron  and 
nickel,  Arsenic  72*1,  cobalt  9*4,  nickel  9*6,  iron  9-0.  Anal.  6,  R^  As* ;  6, 7,  8,  R*  As*. 
The  species  varies  between  an  ore  of  cobalt  and  nickel,  (or  perhaps  cobalt  alone), 
with  arsenic,  and  one  of  nickel  alone ;  G.  Rose  doubts  if  it  ever  occurs  without 
nickel,  and  states  that  in  the  earlier  analyses  of  Stromeyer  and  Varrentrapp,  the 
nickel  was  probably  overlooked. 

SmaltineaAB  included  the  cobaltic  variety,  and  Chloanfhite  the  nickel  variety, 
between  which  there  are  gradual  transitions. 

Analyses:  1,  Stromeyer,  (G6tt  gel.  Anz.  1817,  72) ;  2,  Varrentrapp,  (Pogg.  xlviii, 
605) ;  8,  Hofmann,  (xxv,  486) ;  4,  Kobcll ;  6,  Jackel,  (Rose's  Kryst-Chcm.,  58) ; 
6,  Klauer,  (Ramm.    5th    Suppl   225);   7,  Weber,  (ib.) ;  8,  Rammelsberg,  (ib.);  9, 
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Snrtorina,  (Ann.  Cb.  Pharm.  Ixri,  278);  10,  11,  B.  W.  Boll,  (Rose's  Kryst  Ch.  Min. 
Si);  12.  Raratedt,  (Ramin.  Bth  SiippL  225);  13,  Booth,  (Am.  J.  Sd.,  xdx.  841);  14, 
lUmmebbcrv,  (J.  t  pr.  Chom.  lr,4SH)l  16,  IG,  ib.  (lit  BoppL  16);  17,  C.  U.  SlioparJ, 
(AhlJ.  Sci.,  ilvli,861): 


Ai 


Co 


Fb 


20-31 

8-42 

33-44 

4-98 

13-98 

11-71 

4.          "             71-08 

9-44 

18-48 

21-21 

11-60 

&          "  crgil.  68-78 

16-87 

2-80 

7.          "  ™S«,  89-38 

18-30 

012 

a           «             6042 

10-80 

0-80 

».          "             7S-68 

9-17 

2-24 

la          "  trgtl.  78-09 

4-H6 

6-82 

11.  Schneeberg,   78-86 

3-32 

6-63 

IB.            "                74-80 

3-79 

7-83 

IS.  BiecheWorf,  72-04 

3-87 

3-28 

It          "              71-Jl 

6-82 

16.  KammJorf,       7034 

(raw 

18.            "                70-98 

trace 

17.  OJUilhamUe,    70-00 

1-8S 

17-70 

B.B.  on  charcoal  emits  copio 

usarsbi 

Cu 
0-18 


S  0-88=98-98,  Stromeyer. 

3  0-80=98-76,  Varrentrapp. 
1-39       1-79  3  0-86,  Bi  0-01^99-88,  llnim. 

(roe*     S  Iraee.Iii  1-00=99-92,  Kob. 

1-90      a  0-49,  Bi  0-04=101-28,  Jackal, 

0-48     12-16=100,  Klanar.  [(J=n-84. 

lB-38  a  3-22=100,  Web«r,  6=4374. 

26-87  3  2-11=100.  Ramm.  0^4-374. 

14-08  3  0-94=88-94,  BaHorius. 

12-25=89-72,  BnlL 

0-94    12-04=98-67,  Bnll,  0=8-837. 

12-86  S  0-86=99-63,  Karstedt. 

20-74=100,  Booth. 

— —    18-71  32-29=98-98,  Ramm.G=6-4Il. 

28-40=100-43,  Rsmm.  0=6-785. 

29-60=100-43,       " 

— ■-     1216=101 -21,  Shopard. 

19  arsbuii-al  fum««,  andmEltato  a  white  brittle  in«tal- 
a  vith  nitric  avid,  a 
'f  nickel. 
Uiuallj  occurs  in  reins,  accompanyiLsores  of  cofanlt  or  Qickel,  and  ores  of  silver 
and  copper;  also,  io  >ome  instances,  -with  copper  nickel  and  mispickel ;  often  liav- 
inft  a  coating  of  nickel  green. 

"With  silfcr  and  copper  It  occurs  at  Freiberg,  Annabcrg,  and  partienlarly  Sohnecberg 
inBazony;  at  Joavhimstahl  io  Bohemia,  the  reticulated  varieties  are  frequently 
foond  imbedded  iu  calc  spar  ;  also  at  Huel  Spamon  in  Cornwall;  at  Riecheladorf 
in  Hesse,  in  veins  io  the  copper  echist ;  at  Tunaberg  in  Sweden ;  Allemont  in 
I>anphin&     See  analyses  above,  for  the  varieties  at  these  localities. 

At  Chatham,  Conn.,  the  Chloanthite  (Cbathamite)  occurs  in  mica  slate,  Bssociated 
ganerally  vith  mispickel  and  sometimes  with  copper  nickel ;  affords  but  1  or  2  per 
«etlt.  of  cobalt. 

Alteud  FoKva. — Smaltine  occnra  altered  to  Cobalt  Bloom,  (arsenate  of  cobalt), 
a  change  due  to  the  oxydation  of  the  arsenic  and  cobalt  on  exposure  U         '  ' 


lie  globule.     It  colore  boras  and  other  fluiLcs  blue,  and  produces  v 
pink  lolntion,  depositing  arsenous  aciil ;  or  gives  the  reactions  of 


Monomctric ;  p3'ritohedral.  Observed 
plaDe9,aaintheaimexodfipire.  Cleavage: 
cnbic,  perfect.  Planea  0  8triated.  Also 
msK^ive,  granular  or  compact, 

n.=5-5.  ft.=6— 6-3.  Lustre  metal- 
lic. Color  eilvei^wliite,  inclined  to  red ; 
also  Bteel-gray  with  a  violet  tinge,  or 
grayish  black  when  containing  much 
iron.  Streak  grayish  black.  Practure 
nneven  and  lamellar.     Brittle. 


Pomposifion.— Co  S'+Co  As' or  Co  (S,AH)'=^u]phiir  19-3,  arsenic  46-2,  cobalt  36 -5. 
Analyses  1  l.Stromeyer,  (Scliw.  J.  \ix,  3311);  !,  3ehnahe1,  {Ramui.  3d  Supp.  6S); 
3,  Hubordt,  (liamni.  4th  Supp.  116):  4,  Patera,  (ib.);  6,  Ebbinehaus,  (ib.);  B,  7, 
Sehnabel,  (ib.);  8,  Schnabel.  (ii>.  6th  i^uppl.  149);  9,  lleidingefeld,  (ib.) 
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s 

Aj 

Co 

I.  >4kuttftm«I,          2iK)84 

44-44 

33  101 

±  rii^^jen,                 ID*  10 

+475 

4977 

X  OratwinxA,           19-75 

44-IS 

30-t7 

4.          *  ^oim»m«r,  Id-Td 

4a'<» 

a2i>» 

5.  ^nratternd,          'iiV^^ 

42-yr 

321)7 

ik  Aiftffttii,  MMftnV,  19il4 

45^1 

»71 

7.         "     j>/»«»««tf,  19-tW 

4i':iX 

«-»J7 

!i              *•                "              30-H6 

42-94 

8-92 

91**'*          ItKje 

4^14 

91S2 

3-i3i=i>9T9J^2,  Stroiii«Y*r. 

iS<;4=I«X>.  SshnabeL 

575=lt»,  Habenlt. 

4-5*t=10«>.  Patera. 

3-42,  quartz  1  itt=:lfM)-34,  Ebbingjiaiu. 

l-«2=99-99.  S^ehnabeL 
25-98,  Sh>-S4=H;0.  JfchnabeL 
2di)3=I«X^'75.  SchnabeL         [-75.  Hei«L 
^•99,  Sb  liM,  Cn  3-2«.  gangue  0-52=^  1«)0 

Th«  laat  ^  analma  hare  thre^foortha  of  the  cobalt  rei>laced  bj  iron ;  they 
are  of  the  ^aAli»wMli  or  Ferroeobaliitu,  from  the  Hambere  nuae,  Siepsen. 

KB  ^vka  off  fames  of  arsenie,  and  affords,  alter  roasting,  a  dull  black  metallic 
giobale,  whit-h  attracts  the  magnet.  Colors  borax  bine,  and  effervesces  in  heated 
nitric  acid.     Soluble  in  warm  nitric  acid,  depositing  arsenoas  acid. 

Occur*  at  Tuna^ierg,  Rid«]arfayttan,  and  Ilokansbo,  in  Sweden,  in  large,  splendid, 
well  defineil  i^rjatals  ;  tUo  at  Skutterud  in  Norway.  Other  localities  are  at  Qiier- 
haeh  in  Silesia.  Siegen  in  Westphalia,  and  at  Botallack  near  St.  Jnst,  and  in  other 
places  in  ComwalL  The  most  prodnctire  mines  are  those  of  Vena  in  Sweden, 
where  it  oocnr^  in  mica  slate.    These  mines  were  first  opened  in  1^>9. 

This,  and  the  preceding  species,  afford  the  greatest  part  of  the  smalt  of  com- 
merce.    It  i*  aUo  employed  in  porcelain  painting. 

GERSDORFFITE,  ffaUL   Xickel-OUnce.  Xickelglanz.  Nickelarscnikglanr.  Xickel- 
arsenikkies.     Amoibite,  K06.    Tombarite.     Disomose,  Beud. 

Monometric;  pvritohedral.  Observed  planes  Oj  1,  ?*2.  Figs. 
11,  15,  10,  OS.  Cleavage:  cubic,  rather  perfect  Also  lamellar 
and  granular  mamive. 

II.=5-r>.  G.=5-^; — 6-9.  Lustre  metallic.  Color  silver-white — 
Hteel-grav,  often  taminhed  gray  or  grayish-black.  Streak  gftiyish- 
black.    Vracture  uneven. 


Composition. — Xi  S'4-Ni  As' or  Ni,  (S,  As)*=Sulphur  19'3,  areenic  4o*8,  nickel 
85*6.  Aiuilvrt«»rt:  1,  Berzelius,  (K.  V.  Ac.  IL  1820) ;  2,  Rammelsberg,  (Pogg.  Ixviii. 
."ill);  3,  K<A>olI,  ^T.  f  pr.  Ch.  xxxiii,  402);  4,  Lowe,  (Berichte  Fr.  Nat.  in  Wicn, 
1847);  ft,  Dobrnniicr,  (Schw.  J.  xxvi,  270);  6,  Rammelsberg,  (Handw.  ii,  14);  7. 
Hcidin^foM,  (Kurimi.  5th  Suppl.,  174);  8,  9,  Lowe,  (Ranim.  2d  Sui>pl.  102,  Pogc.  Iv, 
.■508);  10—12,  Plws,  (Ann.  d.  Ch.  u.  Pharm.  li,  260);  18,  Lndwig,  (Archiv  d.  Pharm. 
1847,288): 

Co 
0-(»2*,  §i  0-y=100-68,  Borzeliu8. 

8b  0-86=100,  Ranim. 

trarc,  Pb  0-82=100,  Kobell. 
.=100,  I-Kiwe. 


As  S  Ni 

1.  Loos,  Swollen.           45-87  19*84  29*94 

2.  llnrKgonults  (}.  5*65, 44-01  1888  80*80 
^.  AnMihite,  a.  6-08,45-S4»>  14-00  87*84 
4.  Prftkondorf.  46*10  16*26  28*76 
6.  Kamwlorf,                 48-  14-  27 -• 

6.  Ix>l>on8tein,                48-02  20*16  81*82 

7.  "                        46-12  18-96  88*04 

8.  Gfrtdorfilf,  49*88  1418  2614 
«.  Hohlftd.,  a.  6*7-6*9,  42*62  14*22  88*42 

la         "  rn/nt, ,  G.  6  64,  89  *04  1 6  *86  19  69 

IL      •  "        *•                  89*88  16*11  27*90 

"        ••                   89*40  16*91  28*62 

kits,                     86*26  8*90  20*94 


Fe 
4'11 
6-00 
2*60 
8-90 
11* 

1*81 

9*66 

2-09 

11-18 

14-97 

12-19 


-=100,  Dobereincr. 
-=100,  Rammelnberg. 


(►•Go  Cu  0-11,  Sb  0-88=100*97. 

=99-66,  Ixiwc.  [Iloid. 

,  quartz  1*87=99  12,  JUiwe. 

14*12=100*28,  Pless. 
0*88=99*69,  Plow. 
2*88=100,  Pleas 

Pb  0*29.  (5a   12-58,  f  e  8-26. 

Sfn  1  02=87 -25,  Liidwig. 
•,  with  some  Cu.        *».  by  loss.        •.  with  soino  Co. 

It  2  Mid  7  give  the  formula  Ni  S*4-Ni  As*=>Ni  (S.  As)*,  ivou   replacing 
niakal 
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Analysis  8  (Amoibite)  afforded  Kobell,  Ni«  S*+2Ni  A8«(=A8*  S"  Ni*)=;ArBeiiic 
47*4,  sulphur  16*2,  nickel  87*4.  The  ratio  for  the  arsenic,  sulphur,  and  nickel, 
is  more  nearly  4  :  8  :  4-)-. 

Analysis  4  corresponds  nearly  to  Kobell's  formula  for  the  Amoibito — (Ni,  Fe)* 
S'-|-2  ^i  As*  ;   equivalent  to  1  of  [Ni  S'+Ni  As*]  and  i  of  copper  nickel. 

Analysis  8,  OersdorMtCy  according  to  Ixiwe,  has  the  formula  just  mentioned  for 
No.  4.  The  ratio  8  :  2  :  8  is  nearer  the  analysis  than  4:8:4,  and  affords  the  for- 
mula Ni  AB'-f  2(Fe,  Ni)a  This  is  equivalent  to  1  of  [Ni  S*-f  Ni  As*]  and  \  of  copper 
nickel.     Analysis  5  may  belong  here  or  under  the  formula  for  No.  4. 

Analyses  10  to  12  by  Pless,  give  the  formula  2NiS-|-Ni  As*.  The  Oelsnitc  ore, 
No.  13,  was  mixed  with  spathic  iron  and  calc  spar.  It  corresponds  to  Ni  S*4-2Ni 
As*,  and  comos  under  the  general  formula  Ni(S,  Ab)*. 

These  discordant  results  do  not  seem  to  admit  of  being  harmonized  entirely. 

When  heated  it  decrepitates  with  great  violence.  Ignited  in  a  glass  tube,  sul- 
phuret  of  arsenic  sublimes  as  a  transparent  yellowish-brown  mass,  which  remains 
clear  on  cooling.  Partly  soluble  in  nitric  acid,  depositing  sulphur  and  arsenous 
acid. 

Occurs  at  Loos  in  Helsingland,  Sweden  ;  in  the  Albertine  mine,  near  Harzgerode 
in  the  Hartz,  with  copper  pyrites,  galena,  calcite,  fluor  spar,  and  quartz;  at 
Schladming  in  Styria,  and  Kamsdorf  near  Lobenstein  in  Thunngia. 

The  Amoibite  occurs  in  small  octahedrons  at  Lichtenberg  near  Steben,  in  Fioh- 
telgebirge.     H.==4.     Color  light  steel-gray. 


ULLMANNITE,  Frohel    Nickel  Stibine.     Nickeliferous  Oray  Antimony.     Niekel 
spiesglanzerz.     Antimonnickelglanz.     Nickelantimonglanz.     Antimome  Snlfuri 
Nickelif^re,  H. 

Monometric.  Observed  planes  (?,  1,  //  f.  15-17.  Cleavage : 
cubic,  perfect.     Occurs  also  massive ;  structure  granular. 

H.=5 — 5*5.  G.=6*2 — 6-51.  Lustre  metallic.  Color  steel-gray, 
inclining  to  silver-white.     Brittle. 

CompoMitum. — ^Ni  S*-f-Ni(Sb,  As)',  Ramm.  or  Ni  (S,  Sb,  As)*=^ar8enic  excluded) 
Nickel  26*9,  antimony  58*6,  sulphur  14*5.  Analyses:  1,  Klaproth,  (Beit,  vi,  829); 
2,  Ullmann,  (Syst.  tab.  Uebers.  879) ;  8,  4,  H.  Rose,  (Fogg,  zy,  588) ;  5,  Rammels- 
^^^  (Fogg.  1x1  V,  189): 

As        Sb  S  Ni 

1.  Freusberg,         11-75  47*76  15*25  25*25=100,  Klaproth. 

2.  Siegen,                9*94  47*56  16*40  26*10=100,  UUman. 
8.         "                   55-76  15*98  27*36=9910,  H.  Rose. 

4.  "  5i-47     15*55     2804=98*06,  H.  Rose. 

5.  G.  6*506,     2-65     50*84     17*88     29*48,  Fe  1-88=102-18,  Rommelsbi^rg. 

B.B.  partly  volatilizes,  and  the  charcoal  is  covered  with  a  white  coating,  with 
fames  of  sulphurous  acid  and  antimony ;  ultimately  yields  a  metallic  globule,  which 
often  gives  a  blue  color  with  borax.  In  a  tube  decrepitates  and  gives  a  dark 
brownish  sublimate  without  odor. 

Occurs  in  the  Duchy  of  Nassau,  in  the  mines  of  Freusberg,  with  galena  and 
copper  pyrites ;  in  Siegen,  Prussia;  at  Harzgerode  and  Lobcnst-ein. 

Kamroelsberg  calls  an  ore  from  the  Hartz  Boumonit-Nickelglam.  It  occurs  in 
cubes;  II.=4*5.     G. — 5-685—5*706.     Analysis,  (Fogg.  Ixzvii,  254): 


As  28*00,  Sb  19*58,   8  1686,    Ni  27*04,    Co  1*60,    Pb  5*18,   Cu  1*88,    Fe  0*51=100. 

It  comes  from  Wolfsberg  in  the  Hart.z.  Rammclsberg  considers  this  and  a  niekel- 
bonmonite,  (see  under  Bournonite),  compounds  of  uUmannite  and  boarnonit-e,  and 
shows  by  calculation  that  the  atomic  volume  of  nickel  glance  and  bournonite  are 
the  same. 
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iculairc  Badi^,  Fer  Sulfur^  Blanc,  H.    WeisBknpfererz  and  Eyroeite,  BreiL 

Triiiietric.     /:  7=106°  5',  O  :  11=122°  2^-,  a:b:  e=l-6787  : 
1  :  132S7. 

^  :  1  =  116°  55'.  1  :  1  (mac)  =115°  10'.  It :  It =64°  62'. 
O  :  i;=158°  27'.  1  :  l(brach.)=S9°  6'.  It :  li=80°  20'. 
O  :  J  l=VVP  10'.       1  :  1  (bas.)  =126°  10'.    I:  ti=126^  57'. 

'         o  Cleavage:  /rather perfect ;  11  in  traces.    Twins: 

.j~    plane  of  composilion  /^sometimes  consistinff  of  five 
— ■    individuals,  united  bv  the  acute  lateral  angle  (f.  285) : 
i'      also  otliers  with  composition  parallel  to  li.     Also 
|i     globular,  reniform,  and  other  imitative  shapes — 
structure  straight  colmnnar;    often  massive,  col- 
umnar, or  granular. 

H.=6— 6-5.    G. =4-678 — 4847.   Lustre  metallic. 

Color  pale  bronze-yellow,  sometimes    inclined  to 

ay.    Streak  grayish    or    brownish-black.     Fracture 


I ._ 

I  II     1 


t 


11 


Obaerved  Planes. 


green   or 
uneven. 


Bri 


rittie. 


286 


284 


Componition. — FeS',  or  8ame  as  for  PATites.  Analyses:  1,  Hatchett,  (PhiL  Trans. 
1804,  326) ;  2,  8,  Berzelius,  (Schw.  J.  xxvii,  67) ;  4,  Scheidhauer,  (Pogg.  bdv,  282) : 

1.  Fe  46-4  S  68-6=100,  Hatchett 

2.  46*66  64-84=100,  Berzelius. 

3.  Speerkie8,  46*07  62-86,  Mn  0*70,  5i  0-80=99'92,  Berzelius. 

4.  Kyro»iU,  4660  68*06,  Cu  1  41,  As 0*98=100*99, Scheidhauer. 

B.H.  like  pyrites.     Very  liable  to  decomposition,  more  so  than  pyrites. 

Tliis  species  was  formerly  subdivided  according  to  the  different  forms  the  mineral 
presents.  Radiated  pyrites  included  the  radiated  masses  and  more  simple  crystals  ; 
npear  pyrite»^  the  macled  crystals ;  hepatic  pyrites,  or  leberkie*,  (so  called  from  hrsf, 
liver),  the  decomposed  liver-brown  tessufar  crystals,  which  were  originally  iron 
pyrites,  and  also  certain  hexagonal  pseudomorphs ;  cockscomb  pyrites,  or  kammkies, 
the  crest-like  aggregations  of  this  species  of  pyrites ;  cellular  pyrites,  the  cellular 
varieties  formed  by  the  decomposition  of  crystals  of  galena,  which  contained  films 
of  pyrites  between  its  layers,  thus  producing  a  honeycomb  appearance. 

The  spear  pyrites  occurs  abundantly  in  the  plastic  clay  of  the  brown  coal  form- 
ation,  at  Littmitz  and  Altsattell,  near  Carlsbad  in  Bohemia,  and  is  extensively 
mined  for  its  sulphur  and  the  manufacture  of  the  sulphate  of  iron.  The  radiatea 
Tftriety  occurs  at  the  same  place ;  also  at  Joachimstahl,  and  in  several  parts  of 
Saxony.  The  cockscomb  variety  occurs  with  galena  and  flnor  spar  in  Derbyshire^ 
II  oooura  in  stalaetitic  concretions  in  Cornwall. 

Ttk^kyrosUe  { Weisskupfererz,  or  arsenid  of  copper,  as  it  has  been  called)  is  from 

m  mine  Briccius,  near  Annaberg. 

The  Cliilian  Weisskupfererz  contains,  according  to  Plnttner,  12*9  per  cent  of  cop- 

"^  betides  iron  and  sulphur,  but  no  arsenic.     (Breit.  Pogg.  Iviii,  281). 
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^  At  Warwick,  N.  Y.,  it  occurs  in  simple  and  compound  crystals,  in  granite,  with 
zircon.  Ilustis's  farm,  in  Phillipstown,  N.Y.,  affords  small  crystals,  referred  by- 
Beck  to  this  species,  occurring  in  magnesian  limestone.  Massive  fibrous  varieties 
abound  throughout  the  mica  slate  of  New  England,  particularly  at  Oummington, 
Mass.,  where  it  is  associated  with  cummingtonite  ana  garnet.  Occurs  at  Lane's 
mine,  in  Monroe,  Conn.,  and  in  the  topaz  and  fluor  vein  in  Trumbull;  also  in  gneiss 
at  East  Haddam;  at  Haverhill,  N.  H.,  with  common  pyrites. 

Cockscomb  pyrites  is  employed  in  the  manufacture  of  sulphur,  sulphuric  acid, 
and  sulphate  of  iron,  though  less  frequently  than  the  common  iron  pyrites.  Its 
color  is  considerably  paler  than  the  ordinary  pyrites,  and  it  is  also  more  liable  to 
decomposition. 

Hydrou9  pyrites,  or  Wassfrkies  of  the  Germans.  This  mineral,  hitherto  considered 
a  varietj^  of  white  iron  [tj'rites,  contains  water,  according  to  Glocker,  in  chemical 
combination;  (Pogg.  Iv,  489).  II.  =3 — L  G.  =3 -83— 8-6.  From  Moravia  and  Upper 
Silesia. 

LoNcmniTE,  Brett,  and  Plattn.  Pogg.  Ann.  Ixxvii,  136,  (Knusimkies). — ^This  mineral 
appears  to  be  a  variety  of  marcasite.  Breithaupt  gives  for  it  the  angles  104^  24' 
for/: /andIOO°  86'for  thebrachydome,  IL=6-6.  G.=4*925 — 6.  Color  tin- white, 
sometimes  greenish  or  grayish ;  streak  black.  Analysis  by  Plattner  (loc.  cit.)  S 
49*61,  As  4-40,  Fe  44-28,  Co  0-35,  Cu  0-76,  Pb  0-20=99-64,  equivalent  to  24  of  mar- 
casite (Fe  S')  and  1  of  Fe  As*.     From  Freiberg,  Schneeberg,  and  Cornwall. 

Altkekd  Forms. — Limonite  and  pyrites  occur  as  pseudomorphs  after  marcasite. 

RAMMEI^BERGITE.     Weissnickelkies. 

Ti-imetric  ;  /:  /=1230— 124^  (?) 

H.=5-25— 5-75.      G. =7-099— 7-188,   Breit.     Slightly  ductile. 
Otherwise  like  the  preceding, 

Compotition, — The  same  as  for  Chloanthite,  Ni  As*=Ar8enic  71  "Y,  Nickel  28*8. 
Analysis:  1,  Hoffmann,  (Pogg.  xv,  491,  494): 

Schneeberg,    As  7130,     Ni  28  14,     Bi  219,     Cu  1-60,    S  01 4=1 02 -27. 

Occurs  at  Schneeberg  and  at  Riechelsdorf  It  was  first  separated  from  the  tes- 
serai  white  nickel  by  Breithaupt. 

LEUCOPYRITE,  Shepard.     Glanzarsenikkies.    .Arseneisen.     Arsenikeisen,  Arseni- 
kalkies.     Arsenosiderit.     Lolingite,  Haid.     Mohsine,  Chapman. 
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Trimetric.  /:  7=1 1 1^  SCK,  Greg ;  122^,  Rose.  Cleav- 
age: rather  perfect,  in  one  direction.     Also  massive. 

H.=5— 5-5.  G.=7-0— 7-4;  7-228,  from  Silesia  ; 
7-337  from  Bedford  Co.,  Pa. ;  8-07—8-71  from  Schlad- 
ming,  Weidenbiisch.  Lustre  metallic.  Color  be- 
tween silver-white  and  steol-gray.  Streak  grayish- 
black.     Fracture  uneven.     Brittle. 

Camooti^ion.— Fe  As'=:Ar8enic  72-8,  iron  27*2;  or  (Fe,  Ni,  Co)  As*.  Sometimes 
Fe'  As'=Ar8enic  668,  iron  33*2.  Analyses:  1,  Hoflfmann,  (Pogg.  xv,  486);  2,  Meyer, 
(Pogg.  1,  154);  8,  Karsten,  (Eisenhuttenkimde,  ii.  19);  4,  5,  Scheerer,  (Pogg.  xlix, 
686,  and  1,  153) ;  6,  Hoffmann  ;  7,  8,  Weidenhusch,  (Rose's  Kryst.-Chem.,  64) : 

As        S  Fe        Ni      Co 

1.  Reich'stein,  66-99     1*94      28*06 ,  serpentine  2-l7=98-16,  Hoffmann. 

2.  "  63-142  1-631    80-243 "  3-660=98-566,  Meyer. 

8.  "  65-88     1-77      82-35 =100,  Karsten.     G.=7-09. 

4.  Fossnm,         70-09  1-33  27  39 =98  81,  Scheerer. 

6.         "  70-22  1-28  28-14 =9964,  Scheerer. 

6.  Schladming,  60-41  6-20  1849  18-37  610  =97-57,  Hoffmann. 

7.  Reich'stein,  6661  109  3161 gangue  1  •04=99-25,  Weid. 

8.  Schladming,  7218  0-70  2648 =99  86,  Weid- 
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RB.  in  a  glass  tube  metallic  arsenic  sublimes ;  on  charcoal  yields  arsenic  fmnes 
and  a  magnetic  globule  is  left-  In  nitric  acid  disaoWes  with  a  separation  of  anea- 
ous  acid. 

Occurs  associated  with  copper  nickel  at  Schladming,  in  Styria;  with  serpentine 
at  Reichenstein  in  Silesia,  and  at  Loling,  near  HQttenberg  in  Carinthia,  in  a  bed  of 
sparrj  iron,  associated  with  bismuth  and  scorodite ;  at  Ehrenfriedertdoi^  (0.:= 
7-219— 7-290). 

A  crystal,  weiffhing  two  or  three  ounces,  was  fbnnd  in  Bedford  Co.,  Penn.,  but  it 
is  notlcnown  under  what  circumstances.  In  Randolph  Co.,  N.  C,  a  mass  was  found 
weighing  nearly  two  pounds. 

The  name  lencop^rite  is  derived  from  \tvKos,  white,  and  pyrite$  ;  it  was  given  to  the 
species  by  Shepara  in  1885,  thus  antedating  Haidinger*s  Lblinffite,  and  Chapman's 
Mohiine, 

The  prism  in  this  species  is  usually  stated  as  having  the  anele  122^  or  122^  26'. 
But  according  to  observations  by  R.r.  Greg,  Jr.,  as  he  informs  the  author,  the  angle 
is  lll^'  80'.    The  angle  122^  is  near  II :  II  in  mispickeL 

MISPICKEL.    Prismatischer  Arsenikkies.     Fer  Arsenical,  J7.     Danaite.   Pliniao, 

Breit    Arsenopyrite,  Oloeker, 

Trimetric.  /:  7=111°  53',  0\  11=119^  37' ;  a  :  J  :  c=l-7588 : 
1  :  14793.    Observed  planes  as  in  the  annexed  figures. 
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FmnconiA,  N.  II. 


FrancoDla,  N.  H.,  and  Kent,  N.  T. 


Danaite. 


O-.Vi: 

O:  1: 

0:  3: 
0\Z\ 


=118°  18'. 
=115°  12'. 
:  980  56'. 
99°  37'. 


0 :  it=168°  23'. 
O :  il=U9°  16'. 
0 :  U=130o  4'. 
0 :  3^=105°  40'. 


It :  It  (baa.)=120«'  46'. 
l%:H(bas.)=990  52'. 
31 :  3i  (ib.)=148o  40'. 
i*:i*(top)=118°32'. 


Cobaltic  variety  of  Skntterud,  according  to  Scheerer,  / :  /=111*' 


=121°  20',  It :  lt=990  54'.  Cleavage:  /rather  distinct;  <?, faint 
traces.    Compound  crystals :  planes  of  composition  /,  and  li^  Also 
columnar,  straight  and  divergent,  or  irregular ;  compact  granular, 
'  or  impalpable. 

H.=5-6 — 6.    G.=6 — 6-4;  6-269,  Franconia,  Kengott.    Lustre 
^_   aMtallic    Color  silver-white,  inclining  to  steel-gray.    Streak  dark 


STTLPnUBKTS,   ABSFanURKTP,   KTC, 
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Om/M>«»/io».— Fe  A8*+FeS*(=Fe  (As,  8)*)=Ar8enic  46-0,  sulphur  19*6,  iron  34-4 ; 
or  (Fe,  Co)  (Ab,  S)'  (Danaitc  and  Skutterad  variety).  Analyses:  1,  Strom  ever, 
(8chw.  J.  X,  404) ;  2,  Cbevrcul,  (Gilb.  Ann.  xvii,  84) ;  8,  Tliomson,  (Ann.  Lye.  Nnt. 
H.,  N.  Y..  iii,  85);  4,  Scheerer.  (Pogg.  xlii,  646);  6,  Wohler.  (Pogg.  xliii,  691);  rt, 
Hayes,  (Am.  J.  ScL  xxir,  886);  1,  Plattner,  (Pogg.  Iziz,  430);  8,  Weidenbusch, 
(Rose's  Kry8t.-Cbem.,  66) : 


1.  Freil)erg, 

2. 

8. 

4.  Skatt^rud, 

6. 

6.  Danaite, 

7.  Plinian, 


As 
42-88 
43-418 
45-74 
46-76 
47-45 
41-44 
45-46 


8.  Reichcnstein,  45-92 


S 
21-08 
20-132 
19-60 
17-34 
17-48 
17-84 
20-07 
19-26 


Fe 
36-04 
84-938 
33-98 
26-36 
30-91 
32-94 
84-46 
33-08 


Co 


-=100,  Stromeyer. 
-=98-488,  Chevreul. 
-=99-32,  Tlioinson. 


9-01=100-47,  Schcerer. 
4-76=l(X)-69,  Wohler. 
6-45=98-67,  Hayes. 

=99-99,  Plattner.    [G.=5-896. 

gangiie,  1-97=100*25,  Wei d. 


B.B.  on  charcoal,  co])ious  arsenical  fumes,  and  a  globule  of  nearly  pure  sul]>huret 
of  iron,  which  acts  on  the  needle.  Gives  fire  with  steel,  emitting  an  alliaceous  odor. 
Dissolves  in  nitric  acid,  excepting  a  residue  of  sulphur. 

Found  principally  in  crystalline  rocks,  and  its  usual  mfneral  associates  are  ores 
of  silver,  lead,  and  tin,  iron  and  copper  pyrites,  and  blende.  Occurs  also  in 
serpentine. 

Abundant  at  Freiberg  and  Munzig,  where  it  occurs  in  veins;  at  Reichcnstein  in' 
Silesia,  in  serpentine ;  and  also  in  be<ls  at  Breitenbrunn  and  Kas<rhau,  Andreasberg, 
and  Joachimstahl ;    at  Tiinnberg  in  Sweden.     Iluel  Mawdlin,  and  Unanimity,  in 
Cornwall,  are  other  localities. 

Met  with  in  fine  crystallizations  in  gneiss  in  New  Hampshire  at  Franconia,  asso- 
ciated with  copper  pyrites  ;  ali<o  at  Jackson,  and  at  Haverhill.  In  Maine,  at  Blue 
Hill,  Corinna;  Newnehl,  (Bond's  mountain^,  and  Thomaston,  (Owl's  head).  Tn  Ver- 
mont at  Brookfield,  Waterbur}',  and  St-ookbri<l|re.  In  Massachusetts,  at  Worcester 
and  Sterling.  In  Connecticut  at  Chatham,  with  smaltino  and  copper  nickel ;  at 
Monroe  with  wolfram  and  pyrit<« ;  at  Derby  in  an  old  mine,  associated  with  quartz. 
In  New  Jersey  at  Franklin.  In  New  York,  massive,  in  Lewis,  ten  miles  south  of 
Keeseville,  Essex  Co.,  with  hornblende;  in  crystals  and  massive,  near  Kdenville, 
on  Hopkins's  farm,  and  elsewhere  in  Orange  Co.,  with  scorodite,  iron  sinter,  and 
thin  scales  of  gypsum;  also  in  fine  crystals  at  two  localities  a  few  rods  apart,  four 
or  five  miles  northwest  of  Carmel,  near  Brown's  serpentine  quarry  in  Kent,  Put- 
nam Co. 

Plininn  of  Breithaupt,  stated  to  be  monoclinic,  with  the  composition  of  mis- 

Sickel,  is  shown  by  G.  Rose  to  be  nothing  but  mispickel.  G.=6-3.  Reported  from 
.  t.  Gothard,  Khrenfriodi-rsdorf  and  Zinnwald.  Jordan  has  analyzed  a  mispickel 
from  near  Andreaslutrg,  (J.  f.  pr.  Chcm.  x,  430),  and  obtained  As  65-000,8  8'344.  Fe 
86-437,  Ag  0-011=99'792,  giving  nearly  the  formula  2FeS+SFeAs»=Arsenic  66-7, 
sulphur  8*0,  iron  35-2.  Jordan  made  out  3As,  S,  8  Fe,  which  requires  arsenic  52-9, 
sulphur  7 '5,  iron  89-6. 
Altkred  Forms. — ^Pyrites  pseudomorph. 


OLAUCODOT,  {Breithaupt  and  Plattner,  Pogg.  Ann. 
1849,  Ixxvii.  127).  Trimctric,  like  Mispickel.  In 
prisms;  /:  7=112°  36'.  Cleavage:  basal,  very  distinct, 
prismatic  less  so.     Also  massive. 

II.  =5.  G.=5-975 — fi-003.  Lustre  metallic.  Color 
grayish  tin-white.     Streak  black. 

CWi/)o«7»on.— (Co.  Fe)  S«-HCo.  Fe)  As*,  with  Go  to 
Fe  as  2  :  1,  (or  Co,  Fe)  (S,  As)'=Sulphur  19-4,  arsenic 
45-5,  cobalt  23-8,  iron  11-3=100.  Analyses;  1,  Platt- 
ner, (loc.  cit.);  2,  Patera,  (Pogg.  Lxxxi,  578): 

S  As  Co 

1.  Chili,  20-210     43-200     (and  trace  of  Ni)  24774 

2.  Orawitza,  19-78       43-63  Cobalt  3202 
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Fe 
1 1  -900=100*84,  Plattner. 
4-50=^9*99,  Patera. 
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DESCKIPTITE  MINEBALOGY. 


tion  of  cobalt,  irnn,  sulphur,  and  araenic. 

itate  wit!]  cotuiltme,  rn  the  {irDviiice  of  Uiuuco,  ChUi;  alio  at 
Orawitia  in  the  Banait  with  a  pale  yelloir  caloite. 

lliu  B|)ec!e9  has  the  coTopaiition  of  Mispicket,  excepting  the  replaeenieiit  of  ona- 
third  of  the  cobalt  by  iron.  It  is  eSMntiallj  a  cobaltio  „' --■-  >  -"•  -•'  ' 
apecies  it  agrees  nearly  in  crystallization. 


lispiokel,  with  whieh 


Triraetrie.     /:  /=110°  48',  B  and  M.,  0  :  11=119°  36i',  a 
o=l-T721  : 1  :  1-4490. 


O :  Ai=148°  34'.     O  :  i  =121°  47'. 

0: 1}.=J29'^  17'.     O  :  ii=138°  28'. 
O :  i  =132"  54'.     0  :  fi=126='  58'. 


:  ja{l)raeb)=108o  8'. 
:  is  "  =128°  26'. 
:  11  (bas.)  =101°  26'. 


1 

1 

i 

- 

T 

— 

T-.i 

)l 

S> 

M 

i 

kA 

h  u 

i 

ij 

1 

li  1      11 

~ 

|i 

!•■■ 

I 

(■•J 

i;T 

if 

Cleavage:  highly  perfect  in  one  di- 
rection. Twins :  prisms  intersecting  at 
00°  nearly.  Also  maaeive,  imperfectly 
columnar  and  granular. 

H.=l-5— 2.  G.=5-732;  8-28,  Petz. 
Liisfre  nietnllic.  Streak  and  color  pure 
steel-gray,  to  silver-white,  and  some- 
times nearly  brass-vellow.  Fracture 
uneven.     Very  sectilc. 

Campoiitioit.—lAg.  Aii)T«*,  G.  Rose,  =(Ag:  Au 
beiug  on  1  :  11)  Tellurium  S5-».  gold  ist,  silver 
13-6.  Auolysetf:  1,  Kloproth.  (lieit.  iii.  16) ;  3,  Bcr- 
zeiiuH.  (Jahrcdb.  xiii,  ltl2,  nnnlysia  imperfaet); 
ij.  4, 1'etz,  (Po^.  Ivii,  472):  G,  XIaproth, (Beit.  iii. 
20);  8-10,  Peti.  (Fogg.  Irii,  413) : 


Obiervnl  PUnei 


Olfenbanya, 


Ba- 


tubersit,      fiS'Sl  (1-66  afi'47  11-31 

Geii^z,                              4415 20-lfl  8-60 

\VhUt  crgit,  6.=«-27,  65S9  260  24-89  14*88 

"              0.=7'B9,  4S'40  8'42  28'98  10*89 

YeUoiceTytt.,  Q.=8-33,  61-52  5*75  27-10  1*1 

"      nuiMiW,                 44-64  B-54  2B-31  1040 


=100,  Elaprotli. 

1-5,  Cu,  Fe,  S,  As,  fniM(,B. 
0-25,  CuO-76=l(M),P. 


a'76= 


3.  Pctt 


■I' 


S-82     28-62 


19-50,8  0-6=100,  K, 
2-54=100,  Pett 
8-31=100,  Peti 
8-18=100,  Peti. 
11-21=100,  Peti 
13*82=100,  Pett 


iota  with  gold  at  OfTeubanf  a  in  TransylTopin,  in  narrow  veins,  which  tra- 
porph^j ;  alao  at  Hagy^  in  the  same  eountry.  Probably  also  at  Gold  Hill, 
>n  Co.,  N.  C.  (Oenth)  iu  minute  crystals,  with  gold,  pyrites',  anil  chalcopyrite 
iritealate. 


suiJ'iiCRi'n's,  AR8KNiuR>7rs,  Kr<\  r»5 

The  name  graphic  teUnrium.  alludes  to  the  arrange-  291 

nient  of  the  crystals,  like  writing  characters. 

The  larse  amount  of  gold  it  contains  renders  it  a 
hi^ly  valuable  ore. 

The  above  angles  and  observed  planes  are  from 
Brooke  and  Miller.  Haidinger  makes  the  Aurotel- 
lurite  (or  WeisstoUur  of  Werner)  (Analyses  6  to  10) 
different  in  it«  dimensions,  and  gives  the  following 
angles :  M :  M=106o  30',  0 :  8=108°  30',O :  a=:143^ 
5'.     It  ii»  from  Nagyag.     (t=7-99--8-33. 

XAGYAGITK,  Haid.  Elasmoso,  Beudant.  Foliated  Tellurium.  BitcUuret  of 
Lead,  TKotn,  Black  Tellurium,  P.  Tellurium  Glance.  Xagyager-erz,  W.  Blatter- 
tellur,  Haus.  and  L,     Bldttererz.     Tellure  Natif  Auro-PlombifAre,  //. 

Dimetric.      0\li=V21^  37';  rt=l-298.  292 

Observed  planes  as  in  tlie  annexed  figiu'e. 
O  :  1=1180  3?,  1  :  1=103°  14',  O  :  2i= 
111°  4',  2i  :  2i  (bas.)  137°  52'.  Cleavage : 
basal.  Also  graimlarly  massive,  particles 
of  varioiLs  sizes  ;  generally  foliated. 

II.=1 — 1-5.  G.=6'85— 7-2.  Lustre  metallic,  si)lendent.  Streak 
and  color  blackish  lead-gray.  Opaque.  Sectile.  Flexible  in  thin 
laminae. 

C&fnpontian. — Analyses:  1,  Klaproth  (Beit,  iii,  32);  2,  Brnndes,  (Scliw.  J.  xxxv, 
409  ) ;  8,  P.  Schonlein,  (J.  f.  pr.  Ch.  Ix,  166) : 


Te 

S 

Pb 

Au 

Air 

Cu 

1. 

32-2 

3-0 

64-(> 

9-0 

0-5 

1-8— 100,  Klaproth. 

2. 

31-96 

'A-Ol 

55 -4  9 

8  •41 

tract' 

1-14=100,  Brandes. 

3. 

30-62 

8-07 

50-78 

911 

0-63 

0-99     100,  Schonlein. 

Schdnlein  found  in  other  trials,  Pb  51-01,  61  06,  Te  26 -67,  S  9-62,  10-69;  and  Petz 
obtained  (Pogg.  Ivii,  478),  8*64,  7-81,  6-48  percent,  of  gold.  Wbhler  deduces  from 
Sehonlein's  analyais,  Pb"  Au.  Te"  S"=Tellurium  31 -36,  sulphur  9-24,  lead  5065,  gold 
8-74=100 ;  and  proposes  the  formula  (5  Pb  S,  6  Pb  Te,  Au^  Te)44TeS*,  or  perhaps 
3  R(S,  To),  +Te  S',  sulphuret  and  telluret  of  lead  being  considered  isomorpnous. 

lliis  formula  further  sinipliticd  becomes  nearly  (Pb,  Au)  (Te,  S)'. 

B.R  on  charcoal  fuses  readily  to  a  malleable"  metallic  button,  tinging  the  flame 
at  the  same  time  blue,  and  covering  the  charconl  with  a  white  coating.  With  borax 
it  affords  a  bead  of  gold,  with  a  little  silver.  It  dissolves  partially  m  nitric  acid, 
and  also  in  nitro-muriatic. 

Occurs  at  Nagyag  and  Oifenbanya  in  Transylvania,  in  foliated  masses  and  crys- 
talline plates,  accompanying,  at  the  former  place,  silicate  of  manganese,  blende,  antl 
gold ;  and  at  the  latter,  associated  with  antimony  ores. 

Berthier  has  analyzed  another  ore  very  similar  to  the  above  in  physical  char- 
acters, consisting  of  Tellurium  13-0,  sulphur  11-7,  lead  63-1,  gold  6*7,  antimony  4-6, 
copper  1-0=100;  corresponding  to  21S,  6Te,  4Sb,  18Pb,  2Au,  but  probably  impure 
with  sulphuret  of  antimony. 

COVELLINE,  Beud,     Indigo  Copper.     Kuferindig.     Blue  Copper. 

Hexagonal ;  0,  /.  Cleavage  :  basal,  very  perfect.  Commonly 
massive  or  spheroidal,  surface  crystalline. 

H.=1'5 — 2.  G.=3-8 — 3*85.  Lustre  resinous,  faint.  Color 
indigo-blue  or  darker.  Streak  lead-gray,  shining.  Opaque.  Thin 
leaves,  flexible.     Sectile. 
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6H  DEBORIl»nVK   mXKRALOGY. 

Oompoiition.'-Gu  S*=Sulphur  83  '6,  copper  66  -5.  Analyses :  1 ,  Walchner,  (Scli w. 
J.  xlix,  168) ;  2,  Covelli,  (Ann.  Ch.  Phys.  xxxv,  105) :    - 

1.  Badenweiler,  S  32-64    Cu  64*773    Fe  0*462,    Pb  1*046=98*921,  Walchner. 

2.  Vesuvius,  82*0  66*0=98*0,  Covelli. 

A  IMllenberg  covelline  afforded  Grimm,  (Lieb.  Jahresb.  I860,  702),  .66*83  bisul- 
phuret  of  copper,  8*96  iron  pyrites,  18*68  quartz,  and  10*67  9e  fti£[. 

B.R  bums,  before  becoming  red  hot,  with  a  blue  flame,  and  fuses  to  a  globule 
which  is  strongly  agitated  and  emits  sparks ;  finally  yields  a  button  of  copper.  ^ 

Occurs  with  other  copper  ores  near  Baden weiler  at  LeoganginSaltzburg;  Eeilee 
in  Poland ;  Sangerhausen  in  Saxony ;  Mansfeld,  Thuringia ;  at  Vesuvius  on  lava. 

MOLYBDENrrE   Sulphuret  of  Molybdena,  P.     Molybd^ne  Sulfur^, //.     Molyb- 

fdangianz,  X.   Wasserblei,  tr. 

Hexagonal.  In  short  or  tabular  hexagonal  prisms  with  replaced 
terminal  edges.  Cleavage :  basal,  eminent.  Commonly  foliated 
massive,  or  m  scales. 

H.=l — ^1*5,  being  easily 'impressed  by  the  nail.  G.=4*44 — ^'8. 
Lustre  metallic.  (Mot  pnre  lead-gray.  Streak  similar  to  color, 
slightly  inclined  to  ^een.  Opaaiie.  Laminse  highly  flexible,  not 
elastic.  Sectile,  ana  almost  malleable.  A  gray  trace  on  paper, 
a  greenish  on  porcelain. 

Composition. — Mo  S*=Sulphur  41*0,  molybdenum  69*0.  Analyses:  1,  Brandes, 
(Schw.  J.  xxix,  826) ;  2,  Soybert,  (Am.  J.  ^i.  iv,  1822,820);  3, '4.  Svanberg  and 
Struve,  (J.  f.  pr.  Ch.  xliv,  267);  5,  Wetherill,  (Am.  J.  Sci.  [2],  xv,448): 

1.  Altenberg,  Mo  69-6  S  40-4=100,  Brandes. 

2.  Chester,  Pa.      G.=4-444.  59*42  89-68=99  10,  Seybert. 

8.  Smaoland.  68*627  40*673,  gangue  0*800,  S  dk  S. 

4.  Bohfislan,  67154  89*710,        "       3  136,  S  A:  S. 

6.  Reading,  Pa.  55*727  38198,  Po  8*495,   Bi    2-283, 

H.  0-297,  WetheriU. 

B.B.  infusible,  but  sulphurous  fumes  omitted,  which  are  deposited  on  the  charcoal. 
In  the  forceps,  flame  greenish ;  a  dull  brown  pearl  with  borax  on  adding  nitre. 
Dissolves  in  nitric  acid,  excepting  a  white  or  grayish  residue. 

Molybdenite  generally  occurs  imbedded  in,  or  desseminated  through,  granite, 
ffneiss,  zircon-syenite,  granular  limestone,  and  other  crystalline  rocks.  At  Numedal 
in  Sweden,  Arendal  in  Norway,  and  Greenland,  it  has  been  observed  in  hex- 
af^nal  prisms.  Altenberg  and  Ehrcnfriedersdorf  in  Saxony,  Schlackenwald  and 
Zinnwald  in  Bohemia,  Rathausbcrg  in  Salzburg,  Laurvig  m  Norway,  Chessy  in 
France,  Peru,  Brazil,  are  among  its  foreign  loealiticB.  At  Caldbeck  Fell  in  Cum- 
berland, it  is  associated  with  tungstate  of  lime  and  apatite ;  it  also  occurs  at  several 
of  the  Cornish  mines ;  in  Scotland  at  Peterhead,  Glenelg,  and  at  C-orby  on  T^iocli 
Creran. 

In  Connecticut  at  Haddam,  and  the  adjoining  towns  on  the  Connecticut  river,  it 
occurs  in  gneiss  in  crystals  and  large  plates ;  also  at  Saybrook.  In  Vermont  at  West- 
moreland, there  is  a  large  vein  of  molybdenite ;  at  Newport,  with  crystals  of  white 
apatite.  In  Massachusetts  at  Shutesbury,  east  of  Locke's  pond ;  at  Brimfield,  with 
iolite.  In  New  Hampshire,  at  Westmoreland,  four  miles  south  of  the  north  Wllago 
meeting-house,  in  a  vein  of  mica  slate,  where  it  is  abundant ;  at  Llandaff,  in  regular 
tabular  erystals ;  at  Franconia.  In  Maine  at  Blue  Hill  Bay  and  Camdage  farm,  in 
orjrstallizations ;  also  at  Brunswick,  Bowdoinham,  and  Sanford.  but  less  inter- 
In  New  York,  two  miles  southeast  of  Warwick,  in  irregular  plates  asso- 
wiih  mtile,  zircon,  and  pyrites.  In  Pennsylvania,  in  Chester,  on  Chester 
OMflk,  near  Reading;  near  Concord,  Cabarras  Co.,  N.  C,  with  pyrites  in  quartz.  In 
''nada  at  Balaam  Cake,  Terrace  Cove,  Lake  Superior  and  St..  Jerome,  C.  E. 

piitingnifhed  from  plumbago  by  it$«  lustre  and  streak,  and  also  by  its  behavior 
the  blowpipe  and  with  acidt*. 
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4.  SKUTTERUDITE  DIVISION. 

SKUTTERUDITE,  Haidinger.     Tes^seralkios,  Brelt     Hartkobaltkies.     Hartkobalt- 

erz.     Arsenikkubaltkictt.     Modiiiniie,  Nicol. 

Monometric.  Observed  planes  <>,  1,  2,  /.  Figs.  1,  11,  14,  39. 
Cleavage :  cubic,  distinct ;  /,  in  traces.     Also  massive  granular. 

H.=6.  G.=6-74— 6-S4:.  Lustre  bright  metallic.  Color  be- 
tween tin-white  and  pale  le:id-gi*ay,  sometimes  iridescent 

Composition. — Co  A8*= Arsenic  7^*2,  cobalt  20 '8.     Analyses:  1,  Scheerer,  (Pogg. 
xlii,  545);  2,  »,  Wohlcr,  (ib.  xliii,  691): 

I.  SkuUerud,  ^Vs  77-84    Co  20-(H      Fo  1-51    S  0-69=l 00*05,  S. 

i  "  cryst,  79-2  18*5  IS  =99*0,  W. 

8.  *•  ma98.  790  19-6  1-4  =99-9,  W. 

B.B.  nearly  like  smaltinc.     Yields   a  sublimate  of  metallic  arsenic  in  a  closed 
tube.     From  Skutterud  near  Moduiii,  in  Norway. 


±  DOUBLE  BLXARY  COMPOUNDS. 

1.  THE  PERSULPUUKET  A  SILPHUKCT  OF  AN  ELEMENT  OF  THE 

HYDROGEN  GROUP,  AS  OF  IRoX,  COBALT,  OR  NICKEL 

1.  LINiV.ElTE  GliOUP.— Monometric. 

LiNX.«iTE,       (en,  Co;  S+Co"  S*.         SioEMTK,  (Ni,  Co,  Fe)  S-f  (Ki,  Co, Fe)" S\ 

2.  CHALCDrYRITE  rtRUUP.— Dimetrio,  Tetrahedral. 

CiiAuorvRiTK,  €u  S+Fe'  S».  ?Tin  Pyrit^,  6u  S+(Fe"  S',  Sn«  S'). 

3.  STERXBERGITE  GROUP.— Trimetric. 

Stkrxberoite,  Ag  S-j-2  Fe'  S'. 

LINN.EITE,  llaUi     Cobalt  Pyrites.     Sulplniret  of  Cobalt.     Kobaltkiee.  Schwefel- 
kobalt.     Kobnldinc,  Jiend.     CarroUite,  Faber.     Siegenite. 

Monometric.  Figs.  11,  15,  16.  Cleavage:  cubic,  imperfect 
Twins  ;  i)lane  of  composition  octahedral.  Also  massive,  granular 
to  ijni^aipablc. 

H.=5-5.  G.=4'8 — 5;  4-85,  Can*ollite,  S.  and  B.  Lustre  me- 
tallic. Ct»lor  pale  steel-gray,  taniishing  copper  red.  Streak  black- 
ish-gray.    Fracture  uneven  or  subconciioiaal. 

Coi/fjtotition. — CoS-|-(VS',  (Frankenbeim)=Sulphnr  42-0,  cobalt  68*o.     Cobalt 
sometimes  replaced  by  copper  or  nickel.    Analyses :   1,  Ilisinger,  (Afhandl.  iii,  819); 

2,  3,  Wernckink,  (S<.'irw.  ./.  xxxix,  806,  and  Lconh.  Zeit.  f.  Min.  1826);  4,  5,  Smith 
and  Brush,  (Ain.  J.  Soi.  [2],  xvi,  867);  6,  Schnabel,  (Ramm.  4th  Suppl.  117);  7, 
Ebbinghaus,  (ib.) : 


UlNHIBALOUr. 


S 

Co 

1.  Riddarhyttaj 

1,  SB-SO 

48-20 

41-00 

48-86 

42-62 

G3'86 

4.    CarrollUr. 

41-98 

37 -as 

S. 

40-94 

38-91 

«.   SUfftniU, 

41-98 
42-SO 

22-09 
ll-OO 

Ch 


'20     U'40  8-58,  guigue  0-8S=e9-U6,  llisinger. 

■■10  E-31,  ganpia  0al=94iM,  Wern^kink. 

■97  2-30=98-87,  Wanioltink.  [4-86. 

'48  I'SS.  Mi   l'S4,  ABlr.=ee'4fl,  !^   A  R   G.= 

19  1-66,    "    1-64.     "  (r.=100-03,  Sk  *  a 

—  2-29,   "33-64,=1008ohnabel.    G.=4-8. 

—  4-B9.   ■'  42 '84=1 00 '68.  Ebb.     6.=5-0. 


Carrollite,  accurdiiig  to  the  nDulyses  of  Sinitli  Had  Bnisli,  is  ■  Copper-L 
eu  S+Co*  6*. 

BiegtaiUlKobaUNicktmet,  KommeUberg)  is  a  Nickel- Liiinaite=i^\,  Co,  Fe)  S+ 
(Ni,  Co,Fe)*8'. 

B.B.  on  chareottl  gives  n  sutplmrous  odor,  and  after  roosting  colors  glaw  of  borax 
bln«.    DiuolveB  in  nitric  acid,  excepting  the  sulphur. 

Occnrs  in  gneiu  vith  ruppor  jiyritis  at  Baatnaes  near  Kiddarhjrtton,  Sweden, 
and  at  HQian  near  Hiegen,  in  Fruseia,  with  heavy  spar  and  apatbic  iron.  Also  at 
Min«  La  Motte,  Hisfouri,  -with  galena  and  Llnck  cobalt.  Carroliitt  is  found  at  Finkn- 
huw.  Carroll  Co.,  Maryland,  with  copper  pyrites,  (W,  L  Faber,  Am.  J.  ScL,  [8],  liii, 
418).    The  Hiegenite  is  from  Piiegen  and  occurs  in  octahodrons. 

CUBAN,  Brett.,  Pogg.,  lii,  320,  1848. 

MoiioTiietric.  In  cubes  iir  massive.  Color  between  bronze  and 
bi'aBS-yellow.  Ktreak  dark-reddisli  bronze,  black.  II.=4.  G.= 
4-026,  Br.; +-163,  Bootb. 


89-01 
39-86 
89-05 
34-78 


«thiiiil>l  cdilniued  in  repeated  tiial 
ifl  oir  finiieB  of  milphur.   but  no  ai 


2-30=  9012. 

1-90=101 -10. 
2-86=100-31. 
PI).  (r.=100-26. 
r  cent,  of  (•opjier.     B.R  fiu.Q  taiily. 
With  2  of  copper  instead  of  1.  tha 


From  Barracanao,  Cuba. 
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Dimetric  ;  tetrahedral.     O  :  l*=135o  25' ;   ^^=-98556. 
O  :  i=145o    8^     0 : 2{==iW  54'.  2  :  2  (pvr.)=96o  33'. 

O  :  1=1250  40'.     (>:f/=124o   5'.  | :  §      ' 

^>  :  2^109°  44'. 


(pyr.)=10()O  44'- 
1 :  l(pyi-.)=l09o  53'.     1  :  1  (f.294)=71°  20'  and 

[70°  7'. 


295A 


(3)  ^^,  similar  to  f.  207.     Often  massive  and  impalpable. 

II.=:3-5 — 4.  G.=4-l — 4*3.  Lustre  metallic.  Color  brass-yel- 
low ;  subject  to  tamisli,  and  often  iridescent.  Streak  greenish- 
black — a  little  shining.  Opaque.  Fracture  conchoidal,  uneven. 
Rather  sectile. 

Cotnpotition. — €u  8-(-Fe' S',  Ramiii.=fc5ulphur  34*9,  copper  34*6,  iron  80'5=lOO. 
But  some  analyses  give  other  proportions,  and  probably  from  admixture  with  iron 
pyrites.  Analyses:  1,  U.  Rose,  (Gilb.  Ixxii,  185);  2, Hartwall,  (Leonh.  Handb.  646); 
3,  4,  C.  Bechi,  (Am.  J.  Sci.  [2],  xiv,  161);  5,  S.  D.  Forbes,  (Jameson's  J.  1,  2Y8): 


1.  Sayn,               S  35'Sl  Cu  84-40 

2.  Finuland,           36-33  32*20 

3.  Val  Castrucci,  85*62  34*09 

4.  Mt.  Catini,         36*16  82*79 

5.  Norway,             33*88  32*65 


Fe  80*47  quartz  0*27=101*01.  Rose. 
30*03  2*23=100*79,  Hartwall. 

30*29  =100*00,  Bechi. 

29-75  0*86=  99*66,  Bechi. 

32*77    Mn  tr.  5i  0-32=99*62,  Forbes. 


Other  analyses:  MaWuti  and  Durocher,  (Ann.  des  M.  [41,  xvii,  299).* 

This  ore  is  often  mixed  with  iron  pyrites  indefinitely,  ana  the  color  becomes  cor- 
respondingly paler. 

o.B.  on  charcoal  blackens,  but  becomes  red  on  cooling.  After  a  continued  heat 
it  fuses  to  a  globule  which  is  magnetic.  With  borax  affords  pure  copper.  Dis- 
solves in  nitric  acid,  excepting  the  sulphur,  forming  a  green  solution.  A  drop  of 
liquid  ammonia  changes  it  to  a  deep  blue. 

Chalcopyrite  is  the  principal  ore  of  copper  at  the  Cornish  mines,  and  10  to  VlMiH) 
tons  of  pure  copper  arc  smelted  annually  from  160  to  160,000  tons  of  ore.  It  is 
there  associated  with  tin,  erube8<'ite,  copper  glance,  KHlcna,gray  copper,  and  blende. 
The  copper  beds  of  Fahhui  in  Sweden,  are  composed  principally  oi  thii«  ore,  which 


■  For  analyses  of  different  ores  from  New  Ham])shire.  see  Geol.Rep.  of  that  State, 
by  0.  T.  Jacluon,  p.  214. 
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S  Sn        Cu        Fe  Zn 

1.  Huel  Rock,  80*6      26*6      30.0      12*0  =99-0,  Klaproth. 

2.  "  29-64    26-66    29-39     1244        HTjgangue  102=99-81,  Kud. 
».  St  MichaoPs  Mt.,  29-929  81-618  23-549    4-791     10*118=100,  Johngton. 

4.  *•  29-46     26-86     29*18       6-78        7*26,  gangue  01 6=99*64,  Mai. 

5.  ZinnwaM,  29*06     2665     2988      6*24        9*66=99*98,  Rammelsberg. 

BJB.  on  charcoal  sulphur  \»  expelled,  and  afterwardiEi  a  black  scoriaccous  globule 
in  obtained ;  the  charcoal  i^  covered  with  the  oz^d  of  tin.  With  soda  and  borax 
yields  a  globule  of  impure  copper.  Soluble  in  nitro-muriatic  acid,  with  the  excep- 
tion of  sulphur. 

This  species  is  found  at  Huel  Rock,  in  the  parish  of  St.  A^nes..  Cornwall,  where  it 
forms  a  considerable  vein,  and  is  accompanied  by  iron  pyrites,  blende,  and  other 
minerals ;  also  in  granite  at  St.  Michaors  Mount ;  also  at  Zinnwald  in  the  Erzge- 
birge  with  blende  and  galena.  It  frequently  has  the  appearance  of  bronze  or  bell 
metal,  and  hence  the  name  bell-metal  ore. 

STERNBERGITE,  Haidinger,  Riinb.  PhiL  Trans,  xl,  1,  and  Brewster's  Journal. 

vii,  242. 

Trimetric  /  :  /=119o  30',  O  :  1^= 
124^  49',  B.  &  M.;  a\h:  6=1-4379  :  1  : 
1-7145.  0  :  1  (e)=121o,  0 :  2  (6)=106o 
43',  O  :  2i=12CP  48'.  Striai  of  O  ma- 
crodiagonal,  of  sides  horizontal.  Cleavage :  basal  highly  emineiit. 
Commonly  in  implanted  crystals,  forming  rose-lixe  or  fan-like 
ag^egations.    Sometimes  compound  parallel  to  /. 

^n.=l— 1-5.  G.=4-215.  Lustre  of  C>  brightly  metallic.  Color 
pinchbeck-brown,  occasionally  a  \'iolet-blne  tarnish  on  e  and  e'. 
Streak  black.  Opaque.  Thin  lamina  flexible ;  may  be  smoothed 
down  by  the  nail  when  bent,  like  tin  foil.  Very  sectile.  Leaves 
traces  on  paper  like  plumbago. 

Comjmition,  Ag  S-f-2  Fe«  S»  (?)=Sulphur  38-7,  silver  32-6,  iron  SS-^.  Ratio  of 
sulphur,  iron  and  silver  more  exactly  6:4:  1.  Analysis  by  Zippe,  (Pogg.  xxvii. 
C9C>): 

Sulphur  300,  Silver  38-2,  Iron  36-0=99-2. 

Heated  in  a  glass  tube  it  gives  off  a  sulphurous  odor,  loses  lustre,  and  becomes 
<lark-gray  and  friable.  BJB.  on  charcoal  oums  with  a  blue  flame,  and  melts  to  a 
globule  which  is  generally  hollow,  has  a  crystalline  surface,  is  covered  with  metallic 
silver,  and  acts  on  the  magnetic  needle,  exhibiting  the  properties  of  sulphurct  of 
iron.    With  borax,  a  globule  of  silver  may  be  obtained. 

Occurs  with  ore:*  of  silver,  particularly  Pyrargyrite  and  Stephanitc,  at  Joachim- 
stahl  in  Bohemia,  and  Juhanngeorgenstadt  m  Saxony.  Namea  after  Count  Casper 
Sternberg  of  Prague. 

Tlie  Flexible  sUver  ore  (Argent  Bulphv  re  flexible.  Hour.,  Biegaemier  Silberglanz)  from 
Himmelsfilrst,  near  Freiberg,  is  referred  here.  According  to  Brooke  &  Miller  the 
figure  by  Phillips  is  a  distorted  figure  of  silver  glance.  'Hie  angles  of  stembergite, 
al>ove  given,  are  from  very  perfect  crystals  in  Mr.  Brooke's  collection,  which  were 
fomierfy  in  the  possession  of  Count  Bournon,  (B.  &  M.,  p.  180).  The  plane  21  is  on 
the  edge  O  :  /? ;  and  besides  this,  there  is  another  107,  represented  by  these  authors, 
with  also  the  macrodome  07,  and  the  pyramid  2?. 
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WOLFSBERGITE,  Nicol.  Antimonial  Copper.  Sulphuret  of  Copper  and  Antimony, 
H.  Ro9e,   Kupferantimonglanz,  Ztneken.   Chalcostibites,  Olocker, 

Trimetric.  /:  7=101^  n  :  t2=1380  12',  12  :  *?=112o  24'.^  In 
small  aggregated  tabular  prisms  presenting  the  planes  O,  /,  ti,  iX 
Oleavage :  tl,  ver}'^  perfect ;  0,  less  so. 

H.=3 — L  G. =4*748.  Lustre  metallic.  Streak  black.  Color 
between  lead-gray  and  iron-gray.    Opaque.    Fracture  conchoidal. 

Cbmpott/fon.— 6x1  S+Sb' S*=Sulphiir  26-0,   antimony  60-2,    copper    24-8=100. 
Analysis  by  H.  Rose,  (Pogg.  xxxv,  861); 

S  26-84,        Sb  46-81,         Ou  24-46,         Fe  1-39,         Pb  0-66=99-56. 

The  iron  is  supposed  to  exist  as  pyrites,  and  the  lead  as  feather  ore. 
RR  decrepitates,  fuses  readily,  and  gives  on  charcoal  fiimes  of  antimony ;  also 
after  a  strong  heat  with  soda  a  globule  of  copper. 
From  Wolfsberg  in  the  Hartz,  in  nests  imbedded  in  quartz.     It  is  usually  covered 


with  a  coating  oipyrites.     Glocker's  name  antedates  KicoFs,  but  it  was  ^ven  as  a 
LftUn  generic  name,  the  species  being  called  by  him  Chalkottibites  Jltfreynius, 

TAKNENTTK     Kupferwismuthglanz,  JR.  Schneider,  Pogg.  xc,  166,  1858. 

Trimetric?  In  thin  striated  prisms.  Lustre  bright  metallic. 
Color  grayish  to  tin-white. 

CbmpoJtlum.— €u  S-f  Bi'  S''=*iulphur  191,  bismuth  62*0,  copper  18-9.  Analysis 
by  R.  Schneider,  (loo.  cit.): 

Sulphur  18-88,  Bismuth  6216,  Copper  18-72=99-71. 

_  la  an  open  tube  yields  sulphur ;  B.B.  on  coal  fuses  easily  with  intumescence,  and 
girea  with  soda  a  globule  of  copper.     Nitric  acid  solution  deep  bluish  green,  be-  ■■ 
coming  dark  blue  with  ammonia. 
From  Tannenbaum  in  Johanngeorgenstadt. 

BERTHIERFIE,  Poggendarff.     Haidingerite  of  Berthier. 

In  elongated  prisms  or  massive;  a  longitudinal  cleavage  rather 
indistinct     Also  fibrous  massive,  plumose ;  also  granular. 

H.=2 — 3.  G.=4 — 4*3.  Lustre  metallic,  less  splendent  than 
gray  antimony.  Color  dark  steel-ffray,  inclining  to  pinchbeck- 
Drown:  surface  often  covered  with  iridescent  spots. 

amipoM^tan.— Fe  S-|-Sb*  S'=Sulphur  28*9,  antimony  68-4,  iron  12-7=100.     Anal 
ysea:  1,  2,  8,  Berthier,  (Ann.  Ch.   Phys.  xxxv,  51);   4,  5,  Rammelsberg,  (Pogg.  xl, 
158);  6,  Pettko,  (Haid.  Ber.  i,  62) : 

Fe         Zn 

160  0-30=98-6,  Berthier. 

9-85  =100,  Berthier. 

12-17  =100,  Berthier. 

1 1  -965  trace,  Mn  0-456=97  -884,  Rammelsberg. 

11-482  0-737,  "    2-544=1 00-739. 

12-85  =100,  Pettko.     G.=  4  048. 

Anal.  8—6  correspond  to  the  above  formula. 

No.  l=8FeS-|-2Sb*S*=Sulphur  29-6,  antimony  581,  iron  17-8=100. 
«o.  2=38FeS-j-4Sb*S»=Sulphur  28-6,  antimony  61*4,  iron  10-0=100. 

B.B.  on  charcoal  fuses  readily,  gives  out  fumes  of  antimony,  and  forms  a  black 
magnetic  slag.    Dissolves  readily  in  muriatic  acid,  giving  out  sulphuretted  hydrogen. 

Oecurs  at  Chazelles  and  Martouret  in  Auvergne,  associated  with  quartz,  calcareous* 
spar,  and  iron  pyrites;  in  the  Yosges,  Commune  of  Lalaye,  containing  about  82  of 
Sbto  18  of  Fe;  at  Anglar  in  La  Creuse;  also  at  Braunsdorf  in  Saxony,  and  at 
Tintaffel  and  Padstow  in  Cornwall ;  at  Arany  Idka  in  Hungary.  Yields  antimony, 
but  of  inferior  quality. 

10 


ft 

Sb 

1. 

Ghaselles, 

30-3 

52-0 

2. 

Martouret, 

28-81 

61-34 

3. 

Anglar, 

29-18 

58-65 

4. 

Braunsdorf, 

30-575 

54*338 

5. 

t* 

31-326 

54-700 

6. 

Arany  Idka, 

29-27 

57-88 
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areola  of  lead.    In  a  closed  tube  a  feeble  orange  sublimate  with  a  white  one  above ; 
in  an  open  tube  fusee,  affords  an  odor  of  sulphur  and  a  white  sublimate  of  ozyd  of 
antimony.    Rapidly  attacked  by  concentrated  nitric  acid. 
From  Mexico. 


CHIVIATITE,  RammeUherg,  Pogg.  Ixxxviii,  820. 

Foliated  luassive;  cleavable  in  three  directions  in  one  zone,  one 
making  an  angle  with  the  second  of  153°,  and  with  the  third  of 
133^  Miller. 

G.= 6*930.     Lustre  metallic.     Color  lead-gray. 

CompoHtumn — (6u,  Pb)  S+i  Bi*  S*,  H.     Analysis  by  Rammelsberg,  (loc.  cit.) : 


8  Bi 

18-00        60-96 


Pb  Cu 

16-78         2-42 


Fe        Ag        insol. 
102      trace      0-69=99-71. 


B3.  like  needle  ore,  which  it  is  near  in  constitution. 

From  Chiviato,  in  Peru ;  along  with  Pyrites  and  Barytes.  Resembles  Bismuth 
glance. 

DUFRENOYSITE,  Darnour.     Gotthardite,  RamnieUherg. 

Mononietric.     Figure  43.     Cleavage  not  distinct. 
6.=5-549.     Lastre  metallic.     Color  steel-gray.     Streak  reddish- 
brown.     Brittle. 

CotHpotUioti. — Pb  S-|-i  As' S'=Sulphur  22*1,  arsenic  20*7,  lead  67*2,  or  analoffout 
to  Heteromorphite,  arsenic  replacing  the  antimony.  Analyses  by  Damour,  (Ann. 
Ch.  Phys.  [8],  xiv,  379) : 


S 

Aa 

Pb 

Ag 

Cu 

Fe 

1. 

22-49 

20-69 

55-40 

0-21 

0-81 

0-44=99-54 

2. 

22-.S0 

20-87 

56-61 

0-17 

0*22 

0*82=100*49. 

In  a  matrass  affords  a  red  sublimate  of  sulphnret  of  arsenic.  B.B.  fuses  easily, 
yielding  sulphurous  acid  and  arsenical  fiimes,  and  a  globule  of  lead.  Dissolves  m 
acids. 

Occurs  in  dolomite  at  St  Gothard,  with  realgar,  orpiment,  blende,  and  pyrites. 

PYRARG YRITE.  Dark-red  Silver  Ore.  Ruby  Silver,  P.  Black  Silver,  ^rosite. 
RothgQltigorz,  W.  Argyrythrose,  Beud  Dunkles  RothgOltigerz,  O.  Argent 
Antimonic  Sulfur^,  If.     Antimonsilberblende.     Argentum  rubmm,  Linn, 


Rhombohedral.  Opposite  ex- 
tremities of  crystals  often  unlike. 
li :  ^=108°  42',  B.  and  M.,  O 
:  i?=137°  42' ;  ^^=0-788.  Ob- 
served planes :  rhombohedral,  i, 
1  (7?),  4,  -5,  -2,  -1 ,  -i ;  scalenohe- 
dral  15,  1',  P,  V,  i\  IS  r, 
-2'  -i',  J^ ;  pyramidal,  J2 ;  and 
also  Oy  Ij  ^2. 


298A 


0:\ 

0:1^ 

0:V 


165^  32'. 
am  14^. 


i  :i- 


12 :  JR- 
i2:l» 


=1370  58'. 
1250  39'. 
1550  4'. 


li  :  i=144°  21'. 
B  :  J»  =1640  6'. 
i2  :  t2  =1200. 


DESGRIFTIVE   HINERAIOOT. 


Cleavage:  *  rather  imperfect.  Twitw:  plane  of  wMiiposition -J 
le  in  f.  300,  which  consists  of  four  individuals ;  0  or  basal  plane, 
B  in  f.  300A ;  also  R  and  /.  Also  massive,  structure  granular, 
B  impalpable. 


H.^ — 2'5.  G.^5-7 — S-y.  Liutre  nictallic-adaniantiiie.  Color 
black,  sometimes  approaching  cochincal-red.  Ktreak  cochineal- 
red.  TranBluceut — opaqne.  Fracture  conchoidal.  Sectile,  vield- 
inff  readily  to  the  kntt^. 


t,  BottjK-r,  (Ramm.  Hmdir.  ii,  lOA): 
S 
I.  Andreulwrg,  16-61 

%.  Moxieo,  lB-0 

H.  Ziw»t««.  Mel..        17-78 


SSHa, gaiigue  0-80=WBTi>.  UunMluHT. 
80-2  =100.  Wohler. 

S7 '46=90 -BO,  B(ittg«r. 


B.B.  fucM  and  girea  out  fumee  of  satimony  ;  ultimately  on  vharvoal  ■  globule  nf 
allirar  U  I'btaincd,  Duiolvus  in  heated  nitric  ncid.  leaving  eulphur  nn<l  oiyd  oK  ao- 
tliuony. 

nia  dart-nd  tiltr  orr  owanpriouipaily  with  eatcareona spar, natiye areenie,  and 
pl«>R4,»t  Andrwubarg  in  the  Hartx;  also  in  Saxony,  Hungary,  Korway.  at  Oaudal- 
Hlial  In  Upsin,  and  Cornwall.  In  Mexico  it  is  worked  eiteoHiTely  as  ao  ore  ot  ailver. 

\  fif AJ-rml ore  froui  Andreasbsrg,  according  to  Zincken,  cotitaini  no  araenlt-.  A 
yr*y  ordlriiniltiataine  looalitj  contain*  l>oth  anieiiii:  and  antimony,  and  may  be 
mlwuyite, 

AktaKKi'  Ki-KH.!. — Occurs  like  Proustite,  changed  to  Silver  glaitci^,  (Ag  A);  also  to 

nilMWTITR     Light  Mdaiver  Ore.    lichter  Rothgaltigpn.   Araeniksilbarblende. 

IthombohcdTBl.  S  '•  5=107°  48',  0  :  Ji=137° d' ;  a=0T8506. 
tHwt.rvi-tf  phinea:  rhombohedral,  },  l{.ff),  -2,  -f,  -4;  scaleno- 
liwlnil,  l»,  1\  \*\  prismatic  /,  »2;  basal,  0.  J  :  ^=137°  16'. 
Mliiii>lt<  romiM  and  twins  os  in  the  prece<ling   species.      Also 

y    '4-A,      U.sS-^SS — S-56,      Lustre    adamantine.      Color 
illMtlrvd.    Htroak  oochineal-red,  sometimet)  inclined  to  aurora- 


oouponxn  suLPHUKEra,  ABBsimiBBra,  rtc.  7f* 

red.    Subtransparent — subtranslncent.    Fracture  conchoidal — un- 


OompoiituM.—AgB+i  AB*S*=^iilph(ir  194,  anenio  IS!,  lilvorefi^.  Analyiigby 
R  Row,  (Pog(f  IT,  4Ti): 

JoachimiUhl,        S  leSl,        A»  IG'OS,        Ag  6467,        Sb  066=99-98. 

B.B.  like  the  preceJing,  excepting  it  gives  off  anenicAl  fumes  initead  of  ozyd  of 
■Dtimonj. 

0«ean  in  Saxony  at  Johanngeorgeiutadt,  Marieaberg,  and  Auoabergi  at  Joa- 
ehimitahl  io  Bohemia,  Wolbch  in  Baden,  Harkirchen  in  Alsace,  Chalanchai  in  Dau- 
idiiof ,  Onadalcanol  in  Spain,  in  Mexico  and  Peru. 

FRELSLEBENTTE,  Haid.  Antimoniat  Snlphoret  of  Silrer.  Salphuret  of  Silrar 
and  Antimony,  P,  Sehil&laeera,  I^tiilebtn.  Silber-und-Antimon.  Ai^nt  Snt- 
fDi€  AntimomfSro  et  CapnfSre,  Levg. 

Monoclinic.  (7=87°  46',  /:  7=119"  12',  0  :  1»=137<'  10',  (B. 
&  M.);  a  lb:  c=l-5802  :  1  : 1-7033. 

O  :  l£=128°  55'  1:1  (front)=128o  2'  it :  ii  (front)=132°  48'. 
O  :  i»=156°  8'  14  :  14  «  =166"  6'  tSziS  "  ^157"  54'. 
O  :  2i=118o  21'  12  :  12      "     =152°  36'  li  :  li  (top)  =  fl4°  20'. 

Priame  longitudinally  Btriated.     Cleavage :  /perfect. 

H.=2 — 3-5.  G.=6 — 6-4;  fi'194,  Hansmann.  Lustre  metallie. 
Color  and  streak  light  steel-gray,  incliaine  to  silver-white,  also 
blackish  lead  gray.  Yields  easily  to  the  knife,  and  is  rather  brittle. 
Practnre  concrioidal — uneven. 


a                           1 
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+1 

i  !• 
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12 
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11 

1. 

1^ 

1 

2) 
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18 
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4 

il 

•t 

«._(Pb9+Sb'»')-|-2[8(Pb,  Ag)a+Sb'8',  or  (Pb,  Ag)9+|8b'S',  Wbhiep. 
(Ph,  Ag)8-j-^  Sb' S",  is  nearer  the  analysis,  which  may  eomtspond  to  (Pb,  Ag) 
S+l8b*S*,  together  with  J  Sb'S' (or  uray  antimony)  a»  impurity.  Analjsflsby 
Wuhler.  (Fogg,  xlvi,  146): 

1,  S  18-77     9b  871!    Pb  WOO     Ag  22-18,    Fe  Oil     Cu  r62=100. 

2.  18-78  27-05  80-08  2S-78=e9-flO. 

B.B.  on  vharcoal  emits  copious  white  vapors  and  a  slight  sulphurous  odor,  de- 
posits oxyd  of  antimony  anil  lead  around  the  assay,  and  finally  a  white  metallic 
globule  remains.   ' 

Occurs  with  silver  glance,  spathic  iron,  and  galena,  in  the  HimmelsfOrat  min^ 
at  Freiberg  in  Saxony,  and  Kapnik  in  Transylvania;  also  at  Batieboniti,  the  or* 
of  this  r^on  eontaining  bismnth.  according  to  Zincken. 


*i."^      XaLiluiBr-'!.   f-wa.H 


:  n=i3e=ir',fl.-A.-. 


•ri   =14^;=  45. 

1 

1  (mac.) 

-t|  =  :*--::-. 

•  •  - :  =li7-  i-'. 

1 

1  ibrach.) 

o  ;n= ■-!?•- i^:. 

":  t-=i«=a>. 

»i  (nv.  i3) 

•>:*:=:::-"  r- 

••:"."  =:s-:  t".; 

>s 

,?,av.,-ii 

_» j 

^ 


erwr::  '"  sii'i  "  less  distinct.  T\ 
rrTscil?  :^er.  cmcilonii.  crossing  a 
Ajs,  iiisarlve.  graiinlar,  e<)nipact, 
=J  7 — S-^.  i.T:stre  metallic.  Color 
;  ■■  r".io"£".fh  '.ead-grav  or  imn-Itlack 
i    r-^rVcT-..    Brinle." 

;  j—^r*'?'.  or  (S  Pn  H-^l^'^'H^iS  I*?- 
A3ii=:^ev  ;*•'.  WJ  41-8,  copper  IS-S.  .\ii 
>c3iia^'  iRanun.  H«dJt.  ISS):  X.  1.  Dufn 
.  $.  IU.-am«UWrg,  (Po^.  Ann.  Ixxrii.  39»i' 


Pb 


Cu 


I'll  iS-eS  40*t  lM5=100tie.  Rofr. 

^M  3S-«^  41'3S  13-68=90  37,  ^nd)iii>. 

ri  if*  3S*  12-S=100.  Dufrenoy. 

-<  **-S  tO-2  18'S=991I,  Dnfreroy. 

ti»  *i*>  *r^*  lS\»6=»7-57.  Ruim. 

*-•*  i*-*-"  *>i:H  1616^«t*]-  rjutiin. 

*-i  uu  *i-s8  is-06=i«'x'4.  r 

cnr  aiiJ  i>N'^rf  is  ta)<u1kr  < 


■vjH.  .4*  S 


ii-»:  5," 
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Tlie  Wol6berg  ore,  (Ko.  7),  »  iron  black.  The  crystals  are  rectangular  prismatic. 
Fractnre  conohoidn].  Lustre  metallic.  G.=:5*726,  Rammclsberg ;  5*796,  Zincken  ; 
5*801  and  5*855,  Bromeis. 

In  the  last  analysis,  part  of  the  lead  is  replaced  by  nickel  and  cobalt.  The  spe- 
cific $n*avity  is  5 '524— 5*590.     Ramnielsberg  calls  the  mineral  Nickel- boumonite, 

B.B.  decrepitates,  fnses  easily  and  gives  off  sulphur  and  fumes  of  antimony. 
Ultimately,  fuses  to  a  black  globule.  In  a  strong  heat,  the  charcoal  is  covered  with 
oxyd  of  lead.     Readily  dissolves  in  nitric  acid,  forming  a  blue  solution. 

Good  crystals  of  this  species  occur  in  the  mines  of  Neudorf  in  the  Hartz,  where 
they  occasionally  exceed  an  inch  in  diameter;  with  quartz,  gray  copper,  and  phos- 

?horesceDt  blende,  at  Kapnik  in  Transylvania,  in  flattened  crystals ;  at  Servoz  in 
iedmont,  it  is  associated  with  pearl  spar  and  quartz.  Other  localities  are  at 
Brannsdorf  and  Gersdorf  in  Saxony,  Clausthal,  and  Andreasberg  in  the  Hartz,  «fec. ; 
also  EndellioD,  near  Redruth  in  Cornwall,  where  it  was  first  found,  and  hence  call- 
ed EndellioniUf  by  Count  Bournon,  after  whom  it  has  since  been  named.  Occurs 
also  at  Beeralston  in  Devonshire ;  and  in  ChilL 

BOULANGERITE.    Sulphuret  of  Antimony  and  Lead,  C.  Boulangfr,  Ann.  des 
Mince,  8d  ser.  vii,  1885.    Plumbostib,  Br,   Embrithite,  Br,  Schwefelantimonblei. 

Ill  plumose  masses,  exhibiting  in  the  fracture  a  crystalline  struc- 
ture, generally  massive  ;  also  granular  and  compact 

II.=2-6 — 3.  G.=5-75— 6-0.  Lustre  metallic.  Color  bluish 
lead-gray ;  often  covered  with  yellow  spots  from  oxydation. 

CompoHtion.—Vh  S+iSb*  S'=Sulphur  17-9,  antimony  24*1,  lead  58H).  Analyses : 
1,  Boulangcr,  (Ann.  d.  Mines,  [21,  viii,  575);  2,  Thaulow,  (Pogg.xli,  216);  8,  Brom- 
eis, (Pogg.  xlvi,  281);  4,  Brael,  (ib.);  5,  Abendroth,  (Fogg,  xlvii,  498) ;  6,  Rammcls- 
berg, (3d  Supp.  28);  7,  8,  C.  Bechi,  (Am.  J.  Sol,  [2],  xiv,  60). 

S  Sb  Pb 

1.  Molicres,        18*5  255  58*9,  Fe  1-2,  Cu  0-9=100,  Boulanger.. 

2.  Nasafjeld,       1886  2460  55-57=99-08,  Thaulow. 

3.  Nertschinsk,  18*21  25-04  56  29=99 •54,Bromei8. 

4.  "  1911         28-66        53-87,  Fe  1-78,  Ag  0-05=98-47,  BrQel. 
6.  Ober-Lahr,      19-05         2540         55-60=100-05,  Abendroth. 

6.  Wolfeberg,      18*91         25*94        56-15=100,  Rammclsberg. 

7.  Tuscany,  mo*.  17 -99        26*08        53  15  Cu  124  Zn  1*41  FeO-85=100'28,  Bechi. 

8.  "     acic.  17-82        27-74        55*39    **  1-25  "  0*09  "  0-28=101-52,  Bechi. 

B.B.  fuses  readily,  with  exhalations  of  sulphurous  acid  and  fumes  of  oxyd  of  an- 
timony. On  charcoal,  a  yellow  circle  indicates  the  presence  of  lead.  Easily  at- 
tacked by  nitric  acid.  Boiling  strong  muriatic  acid  decomposes  it  with  the  extrica- 
tion of  sulphuretted  hydrogen. 

Occurs  quite  abundantly  at  Molidres,  department  of  Gard,  in  France ;  also  at 
Nasafjeld  in  Lapland  ;  at  Nertschinsk,  and  Ober-Lahr;  Wolfeberg;  near  Bottinoin 
Tuscany,  both  massive,  acicular,  and  fibrous.  Specimens  from  Wolfeberg  gave  Ram- 
mclsberg G.^-75,  and  pulverized  5*96. 

AlKINITE,  Chapman.  Aciculite.  Nieol.  Acicular  Bismuth.  Needle  Ore,  /. 
Phmibo-cupriferous  Sulphuret  of  Bismuth.  Nadelerz.  Bismuth  Sulfurd  Plombo- 
Cuprifdre,  U.    Belonit,  Olocker. 

Trimetric.  /:  7=110°  nearly,  Homes.  In  imbedded  long 
acicular  crystals,  longitudinally  striated.     Also  massive. 

H.=2 — 2-5.  G.=61— 6-8.  Lustre  metallic.  Color  blackish 
lead-gray,  with  a  pale  copper-red  tarnish.     Opaque.     Fracture 

uneven. 

11 
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n.=3 — 4'5.    G.=4*5 — 5*11.    Lustre  metallic.    Color  between 

Bteel-gray  and  iron-black.     Streak  BOmetimeB  inclined  to  brown, 

808  303A 


but  generallr  the  same  aa  the  color.  Opaque  or  siiJitraiislueent  in 
very  thin  Bplintere,  witli  a  clieny-red  transmitted  color.  Fracture 
subconchoiaal,  uneven.     Kather  brittle. 

Some  Tirietie*  couUin  lilrer  and  qnickiiWer;  th«  (onaer  are  ca\Ui  PolytelUe 
hj  Gloeker,  the  latUr  BpaniolUt  bj  KolielL  Bat  the  lioiita  betvecn  tbeu  Tuittica 
•re  indefinite. 

OompcriivM.—{Q\i,  Aa,  F«,  Zd)  S+fl&b,  As)*  S',  in  vliifh  Ag+Cu  is  to  Zn-|- 
Fe««atol.  An«ly»«s:  1,  KUproth.  {Beit.  i»);  8—6,  H.  Bom,  (Pogg.  xv,  076); 
7,  8,  Kerstea,  (Pon.  Iviii,  161,  lirii,  i28);  SJ,  C  BMhi,  (Am.  J.  Sci-  fS],  mt, 
60);  9,  Bromeu, (Poi^  Iv,  117);  10,  Amelnng,  (Bunm.  3il  Supp.  el);  10^,  Ebelmen, 
(Ann.  detM.  [4],  ^47);  II,  Kl^)roth,  (Bait,  iv);  13,  IB,  H.  Bom.  (loc.  oiL); 
U,  fluider,  (Bainin.  Ist  Sopp.  02) ;  10,  SVROberg,  (Oefv.  E.  V.  ke.  Forb.  iv,  8G); 
IS,  17,  IS,  RAmmelBberK,  (Po)^  Ann.  liivii,  asl);  181,  F'  A-  Oentli,  (Am.  J.  Sei. 


5.  Gemdorf, 
4.  Eluce, 

0.  Dillenbarg, 

6.  CUoaUial, 


I.    Contiuniiig  littU  or  no  Bilter, 
8         Sb        Ab        Cn 

28-00    22-00     87-78 

2S-77  23-94  2-88  S7-98 
2d-3g  1«'52  7-21  38-68 
26-63  J2'46  lO'lB  WflO 
25-03  26'2T  2-2S  38-42 
34-48 


24-78     28-24 


■2B  6-00  0-25=96-26,  KU& 

■SB  7-SS  0-62=99-34,  Ro«e 

■89  2-76  2-87=98-71,  Roea. 

-Se  8-6B  0-60  qnarti  0-41,  R. 

-52  6-85  0*B3=I0«'1H,  RtuF. 

-27  6-60  4-9t=:100-24,  Rose. 

■89  6-06  0-83=Hg  2-70,  K. 


87-72     1-64     6-28     0--IS,  Hg3'Oa=Bfl-78,B. 

8711    4*8    6-02    1-OB,  PbO-54,    undec. 

0-47=98-38,  Bromcia. 

Iraei     88-78     6^0S     B-B9      =100,  Amel'g. 

9-18    41-57     466    224     =9961,  Ebclm. 

IL  a3ntainmg  Bilger.  (Weis«giltigeri  or  SilberWiUra,  Polgtclili).     G.  of  16,  4-87  ; 
-'■"    if  17.  4808— 4 -946  ;  of  18,  4^526. 

25-60    7-00     1326=08"25,  Rlap^ 

25-28    8-72    8'10     17-71=99-9],  Eoie. 

W-Sl      6-fiB     0-90     31-28=98-87,  Rose. 

36-7       46        8-9,  Pb09=100-9,8. 

Irate    32-fll     131     6--10     aiJ(l,  Pb  004,  Co  0-49, 

pangue  1-29=100-87,3. 
80-47     8-62    839     10-48,  Pb  0-7B,  Rwntn. 
8158    4-3i(    8-25      727=97-07,  Rwnni. 
8246    4'ia     3-00      "-66=97-03,  Ramin. 
30-73     1-43    2*53     10  68=100,  Gentb, 


11.  Wolheb, 


of  16, 

46-60  27-00 

IS.        "  23-62  26-68 

18.  Freiberg,  21-17  24-68 

14.  Ckosthal,        24-1  26-8 

15.  ApkthoniU,     30-06  24-77 

!«.  Mcieebei^, cry. 2480  2a-0« 

17.  Kendorf,  miMt.24-22  26-44 

IB.  "         "       24-69  25  74 

IS|.  Caban-os  ».C.  2fi-48  17-76 
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S         As        Cu        Fe 

1.  Trevisane,  Cornwall.      80-25     12-46    47*70    9-76=100-16,  Phillipa. 

2.  '*  "  27-76     19-10    48-94    8-67,  Ag^r.,  quartz  0-08=99-45,  K. 
8.  Skntternd,  G.  4-58.         2918     19-01*  4260    921=100,  Fearnley. 

4.  Freiberg.  Kupfer blende,  28111  18875  41-07     2-219,  Zn  8894,  Ag  and  Sb  trace, 

'  Determined  by  the  Iom.  Pb  0-841=99-61,  Plattner. 

RB.  decrepitates  slightly,  bnrns  with  a  blue  flanie,  omits  copious  fumes  having 
an  alliaceous  odor,  and  finally  fuses  to  a  black  scoria  which  acts  upon  the  magnet. 

Occurs  in  the  Cornish  mines,  particularly  near  Redruth  and  St.  Day,  comnK>nly 
in  very  splendent  crystals  investing  other  ores  of  copper.  Also  found  at  Skutterud 
in  Norway,  and  in  Algeria. 

Hie  Kupferblende  of  Breithaupt  or  Zincfahlerz,  from  near  Freiberg,  has  part  of 
the  iron  replaced  by  zinc.  (anal.  4) :  it  has  a  brownish-red  or  dirty  cherry  red 
streak.    G.=4"2— 4*4. 


GEOCRONITE,  Svanherg,    Kilbrickenite,  Afjohn,    Schuhdte. 

Trimetric;  /;  /=119°  44,  Kcrndt.  Observed  planes,  /,  i?,  I2. 
:  1 2 : 1 2  (pyram.)  about  153°  and  64°  45'  (bas.)  122'^.  Cleavage : 
I.    Usually  massive.    Also  granular  or  earthy. 

H.=2 — 3.  G.=6-4 — 6-6.  Lustre  metallic.  Color  and  streak 
light  lead-gray — ^grayish  blue.    Fracture  uneven. 

Cmnpo9itu>n.—Vh  S+1  (Sb.  As^*  S"==Sulphur  16-5,  antimo\iy  16-Y,  lead  66*8.  An- 
alyses: 1,  Svanberg,  (Jahresb.  zx,  203) ;  2.  Sauvage,  (Ann.  d.  Mines,  [8],  zvii.  525) ; 
8,  Kemdt,  (Pogg.  Ixv,  302) ;  4,  Apjohn,  (Trans.  Roy.  Irish  Acad,  for  1840) ;  5,  Svan- 
berg, (Ofv.  K.  Y.  Ak.  Forh.  1848,  d4) : 

S        Sb  As  Pb  Cu      Fe 

1.  Sala.  Sweden,    G.  =6 -54, 16-26    958  4*69  65-46  1-51  .  042, Zn 0-11=99  08,8 v. 

2.  Merido,  G.  =6 -43,  16-90  16-00  64-89  160     =99  89,  Snuvoge. 

8.  Tuscany,  G.=6 -45=6 -47, 17-82    969  4-72  66-55  115     1-78=100*95,  Kerndt. 

^  KUhriekenite,  G.=6-407, 1686  14-89  68-87  0-88=100,  Apjohn. 

&.  Fahlnn,  G.=6 -434, 15  16     5-66    462    64-17  4-17     0-08,  Ag  024.  Zn  0  60, 

Cu  4-17,  XI  1-9=98-86,  Svanberg. 

Svmnberg  deduces  for  the  lost  the  formula  Pb  S-f-1-  (Sb,  As)'  S*. 

B.B.  fuses  readily,  gives  off  fumes  of  antimony  and  sulphur,  and  colors  the  chur- 
eoal  around,  yellow. 

Geocronite  comes  from  the  silver  mines  of  Sala  in  Sweden  :  also  in  Gallicia,  at 
Meredo  in  Spain,  in  nodules  in  galena ;  it  crumbles  easily  and  soils  the  fingers ;  in 
the  valley  di  Castello  near  Pietro  Sonto,  in  Tuscany.  The  Kilbrickenite  is  from  Kil- 
bricken,  Clare  Co.,  Ireland.  The  name  geocronito  is  derived  from  yi?,  earth,  and 
"Kfvoi,  Safum,  the  alchemistic  name  for  lead. 

POLYBASITE,  ff.  Ro»e.    Eugenglanz. 

Hexagonal.  O :  l=121o  30' :  a=14132.  Observed  planes  O,  /, 
1.  1:1  (pyr.)=129o  32^  (bas.)=117o.  Usually  in  short  tabular 
hexa^nal  prisms ;  terminal  planes  triangularly  striated,  parallel  to 
the  alternate  terminal  edges.  Cleavage :  basal,  imperfect.  Also 
massive  and  disseminated. 

II. =2 — 3.  G.= 6-214.  Lustre  metallic.  Color  iron-black;  in 
tliin  tabular  crystals,  cherry-red  by  transmitted  light.  Streak  iron- 
black.     Opaque.     Fracture  uneven. 

Cfempoti/fon.— {Ag,  €u)S-f-i  (Sb,  As)*  S*=with  silver  alone,  Sulphur  14-d,  anti- 
mony 9*9,  silver  76-2=100.  Analyses:  1 — 3,  II.  Rose,  (Pogg.  xv,  678);  4,  C.  A. 
Joy,  (Inang.  Dissert.,  24): 
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EXARGITE,  Breithaupt,  Fogg,  haa,  383. 

Trimetric.  /:  7=98^  11'.  Observed  planes  0,  7,  n,  u.  Cleav- 
age :  7,  perfect,  il,  u  distinct,  0  indistinct.  Also  massive,  granu- 
lar or  columnar. 

II.=3.  G.  =4-43— 4-45;  4-362,  Kengott.  Lustre  metallic. 
Color  iron-black ;  streak  black.    Brittle.    Fracture  uneven. 

Compa9iti<m.—{eu,  Ye,  Zn)  S-fi(A8,  Sb)*  S»(f  )=Siilphor  82*5,  Arsenic  19-1, 
C}op]>er  48*4.     Analysis  by  FUttuer,  (loc.  cit): 

S  As  Sb  Cu  Fe  Zn  Ag 

82-222         17-699         1-613        47-206         0666         0228         0-017=99*449.     ' 

In  n  glass  tube  decrepitates  and  affords  easily  a  sublimate  of  snlphnr ;  and  with 
more  heat  reddish-yellow  sulphnret  of  arsenic.  B.B.  on  charcoal  giyes  ont  fumes 
of  arsenous  acid,  oxyd  of  antimony  and  oxyd  of  zinc,  and  in  the  reduction  flame 
with  borax  yieldis  a  globule  of  copper. 

From  Morococha,  Cordilleras  of  Peru,  at  a  height  of  16,000  feet,  in  large  masses, 
occasionally  with  small  druses  of  crystals,  along  with  Tennantite,  imbedded  in 
crystalline  limestone. 

XANTHOCONE,  Breithaupt,  J.  £  prakt.  ChenL  xx,  67,  and  Fogg.  Ixiv,  272. 

Rhombohedral ;  Ji :  i?=71o  34' ;  O:  Ji=110^  30',  «=2-3163. 
Observed  planes  i?,  -2,  O.  0 :  2=100^  35'.  Cleavage  :  li,  and 
O.  Usually  in  reniform  masses,  with  the  interior  consisting  of 
minute  crystals. 

II.=2.  G.=5'0 — 5'2.  Color  dull-red  to  clove-brown;  crystals 
orange-yellow  on  the  edges  by  transmitted  light.  Streak-powder 
yellow.     Brittle. 

Obmpowh'on.— (8  AgS+As'S»)+2(8Ag8+As^*)=3ulphur  18-6,  arsenic  15-8,  silver 
66-2=100.     Analyses  by  Plattncr,  (Pogg.  Ixiv,  276) : 


S 

As  (loss) 

Ag 

1. 

21-858 

13-491 

64181        Fe  0-97=100. 

2. 

21-798 

14-822 

68-880=100. 

B.B.  in  a  matrass  fuses  easily  and  affords  a  sublimate  of  sulphurot  of  arsenic ;  on 
charcoal  fumes  of  sulphur  and  arsenic,  and  a  grain  of  silver  remains. 

Occurs  with  Stephanite  at  the  Ilinimclsffirst  mine,  near  Freiberg.  Named  by 
Breithaupt,  in  allusion  to  its  yellow  powder,  from  (aMOog,  yellow,  and  kovis,  powder. 

RiTTiNOBarrE,  Zippe.     (Ber.  Wien.  Akad,  ix,  2,  845). 

MonoeUnic ;  C^=88^  26'.  In  small  rhombic  tables  with  replaced  basal  edges. 
Observed  planes:  0,  i,  /,  ±6,  ±1.  Observed  angles:  O  :  7=91°  24',  I:  7=126° 
18',  O  :  1=182<'  24',  O :  -1=180<'  60',  1  :  -1=96°  20'.  0  :  -6=98°  30,  0  :  i=160°, 
-1  :  -1=140°  1'.  IL=r6 — 3.  Lustre  submetallic  adamantine.  Color:  O  blackish 
brown  in  the  larger  crystals,  less  dark  in  the  more  minute ;  other  parts  iron-black. 
Translucent  and  dull  noney-vellow  to  hyacinth-red  in  the  direction  of  the  axis. 
Streak  orange  yellow.     Brittle. 

CompofUion. — ^Probably  a  com])ound  of  sulphnret  of  silver  and  antimony.  B.B. 
fioses  very  easily,  giv^s  an  arsenical  odor,  and  nnally  a  globule  of  pure  silver.  From 
Joachimsthal,  in  small  crystals. 

This  mineral  is  considered  identical  with  Xanthocone  by  Breithaupt,  (B.  u.  II.  Ztg. 
1868,  16). 
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FIREBLENDK    Fenerblendc,  Breithaupt. 

Mouoclinic.  In  delicate  crystals  grouped  like  stilbite.  Ob- 
served jlanes,  according  to  firooke  and  Miller,  /,  it,  I2,  1»,  2f. 

/  :  /=139o  12^  2i :  2i  (top)=74o.     ii :  11=123°  34'. 

1* :  If  (top)=112o  52'.    n  :  2t=148o  42'.     I2  :  1 2=62°  36'. 

Cleavage :  it,  and  crystals  flattened  in  this  direction.  Faces  ii 
striated  parallel  to  the  clinodiagonal.  Twins :  plane  of  composi- 
tion ii\  (orthodiagonal). 

H.=2.  G.=4*2 — 4-^3.  Lustre  pearly  adamantine.  Color  hya- 
cinth-red.   Translucent.     Sectile  and  somewhat  flexible. 

Compotitum, — Contains  62*8  per  cent,  of  silyer,  along  with  sulphur  and  antimony, 
(Plattner).  B.B.  like  pyrargyrite.  Rammclsberg  has  referred  the  species  to  Xan- 
thocone. 

Fi*om  the  Enrprinz  mine  near  Freiberg,  and  from  Andreasbcrg. 

Ajppendix. 

WimCIinE,  Kobell,    Cupreous  Bismuth.     Kupferwismutherz,  Klap,    Kupfer- 

wismnthglanz. 

Tri metric?  Massive  and  disseminated,  also  coarse  columnar  or 
an  aggi'egate  of  imperfect  prisms.  Cleavage  in  one  vertical  di- 
rection. 

II. =3-5.  G.=5.  Color  steel-gray,  tin-white,  tarnishing  pale 
lead-gray.    Streak  black. 

Composition. — €uS-|-Bi'Sf    According  to  Klaproth,  (Beit  iv,  91): 

S  12-68,         Bi  47-24,         Cu  84-66=94 -48. 

B.B.  fuses  easily  in  an  open  tube,  and  g|ives  sulphur  and  a  white  sublimate.  On 
charcoal  decrepitates,  fuses,  and  yields  a  bismuth  slaff;  and  after  roasting  with  soda, 
a  globule  of  copper.     Kla]>roth  suppotjes  the  loss  in  Tiis  analysis  to  be  oxygen. 

From  cobalt  mines  near  Wittichcn  in  Baden. 
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III.  FLUORIDS,  CHLORIDS,  BROMIDS,  lODIDS. 

I.   BINARY  COMPOUNDS. 

1.  Calomel  Dwision.    Composition  R'  (CI,  I,  Br). 

1.  CALOMEL  GROUP.— Dimetric 

Calomkl,  Hg"  01. 

2.  lioch  Salt  Division.    Composition  R(C1, 1,  Br)  or  R  F. 

L  ROCK  SALT  GROUP.— Monometric. 

Stlyins,  K  CL  Embolits,  Ag  (CI,  Br). 

Rock  Salt,         Nb  CL  BaoiCTBrrK,  Ag  Br. 

Sal  Amiconiao,  NHKJL  Fluor  Spab,  Ca  F. 

EiKABGTiuTi,    Ag  CL  Yttbogkuts,  (Ca,  Ce,  Y)  F. 

2.  lODYRTTE  GROUP.— HexagonaL 

loDTBiTS,  Ag  L  Fluookritb,        CeFf 

8.  COTUNNrTE  GROUP.— Trimetric. 

COTUITNITB,  Pb  CL 

11.  DOUBLE  BINARY  COMPOUNDS. 

Cbtolitb,  NaF+iAl«F«.  Chiolite,  NaF-KAlT*. 


CALOMESL.    Horn  Qaicksilyer.     IMchlorid  of  Mercury,  Thom,    Chlorqaeoksilber. 
Chlormercur.     Queckailberhomerz.     Mercure  Chlomr^. 

Dimetric.     0  :  li=129^  4' ;  a=l-232.     Observed  planes  i,  1, 

0  :  lt=112°  5'.       0  :  1=119<^  51'.    2i  :  2i  (pyr.)=  98°  8'. 
0  :  |i=140o  36'.      0  :  J=149^  51'.    1   :1   (pyr.)=104o  20'. 

Pyramid  2i  when  alone  gives  a  very  acute  termination  to  the 
prism.  Cleavage :  /,  indistinct.  Also  in  crystalline  coats,  and 
granular. 

II.=1 — 2.  G.= 6*482,  *Haid.  Lustre  adamantine.  Color  yel- 
lowish-gray, or  ash-gray,  also  grayish,  and  yellowish-white,  brown. 
Streak  white.  Translucent — subtranslucent.  Fracture  conchoidal. 
Sectile. 

Compotition, — Hg*  Cl=Chlorine  15*1,  mercury  84-9. 

When  pure  it  is  entirely  yolatilized  before  the  blowpipe,  on  charcoaL  It  it  in- 
soluble in  water. 

Found  at  Mosohellandsberg  in  the  Palatinate,  coating  the  cayities  of  a  ferrugi- 
nous gangue,  associated  with  cinnabar ;  crystals  often  large  and  well  defined ;  also  ml 
the  quicksilver  mines  of  Idria  in  Carniola,  at  Alroaden  in  Spain,  and  Horzowiiv  in 
Bohemia. 

12 
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SYLVINE,  Beud.    Chlorid  of  PotasBium.    Muriate  of  Potash.     Kali  SalzsaurM. 

Monometric.     Figs.  1,  15, 11.     Cleavage  cubic.     Also  compact. 
H.=2.    6. =1*9 — 2.   White,  or  colorless.     Vitreous.    Soluble, 
taste  like  common  salt. 

Compotition, — ECl==Pota88iuiu  52*5,  chlorine  47*5. 

Occurs,  according  to  Smithson,  at  Vesuvius  about  the  fuinarolcs  of  the  volcano. 

Ersmrrsitb. — Kremers  has  analyzed  ruby-red  octahedrons  from  Vesuvius,  (Pogg. 
Ixxxiv,  79),  which  gave,  CI  6616,  Fe  16-8U.  K  1207,  Na  0'16.  Am  6-17,  tL  9-66=100. 
Formula  2,  (K.  Am,  Na),  Cl+Fe  Cl»+2l^. 

COMMON  SALT.     Rock  Salt.     Muriate  of  Soda.    Chlorid   of  Sodium.     Koohsalz, 

W.     Steinsalz,  L.    Sonde  muriatco,  U.    Sal  gemme. 

Monometric.  Observed  planes,  ^>,l,/,i2.  Figs.  1, 11, 15, 32,  and 
15+32,  196.  Cleavage:  cubic,  perfect.  Massive  and  granular 
rarely  columnar. 

H.=2-5.  G.=2-l — 2-257.  Lustre  vitreous.  Sti'eak  white.  Color 
white,  also  sometimes  yellowish,  reddish,  bluish,  purplish ;  often 
colorless.  Transparent — translucent.  Fracture  conchoidal.  Bather 
brittle.    Taste  purely  saline. 

Composition, — NaCl:=Chlorine  60*7,  sodium  89*8.  Commonly  mixed  with  some 
•ulphate  of  lime,  chlorid  of  calcium,  and  chlorid  of  magnesium,  which  render  it  lia- 
ble to  deliquescence.  Analyses:  1-8,  Berthier,  (Ann.  d.  Mines,  [1],  z,  269);  9, 
Foamel,  (ib.  [4],  ix,  661):  * 


NaCl 
99-8 
97-8 
90-3 
99-8 


1.  Vic,  white^ 

2.  "    grayishy 
8.  "     gray, 
4.  "    red, 

6.  Marennes,  toAt<i«A,  97*2 
O.  "          yellow,     96-70 

7.  »•  red,         96*78 

8.  "  green,      96  27 

9.  Algiers,  97*8 


MgCl 


0-4 

0-23 

0-68 

0-27 

1-1 


Ca5 
0-6 
0-3 
5-0 

1-2 
1-21 
1-09 
1-09 


]^a3     2i[gS 


2-0       

0-6 

0-66 

0-60 

0-80 

Silica  1  -6 


Clay  0-2=100,  R 
1  •9=1 00,  B. 
2-0  n  0-7=100,  B. 
—  fi  0-2=100,  B. 
0-7=100,  B. 
1-20=100,  B. 
0-86=«100,  K 
1-67=100,  B. 
U  0-6=100,  F. 


Dissolves  in  three  parts  of  water;  attracts  moisture,  but  is  unchanged  in  a  dry 
atmosphere.  When  heated,  it  usually  decrepitates,  owing  to  water  between  the 
lamine;  the  native  rock  salt,  containing  no  water,  fuses  at  a  red  heat  without  de- 
drepitation. 

The  martimite  of  Earsten  (J.  f.  pr.  Ch.  xxxvi,  127)  contains  9*02  per  cent,  of  sul- 
phate of  magnesia,  which  is  equivalent  to  10  parts  of  common  salt  to  1  of  sulphate 
of  magnesia.     It  is  from  Stassiurth.  § 

Common  salt  usually  occurs  in  extensive  but  irre^Iar  beds  in  rocks  of  various 
a^,  associated  with  gypsum,  polyhalite,  clay,  sandstone,  and  calcareous  spar ;  also 
dissolved,  and  forming  salt  springs. 

In  Europe  it  usually  occurs  in  the  new  red  sandstone,  or  associated  with  red  marl, 
but  it  is  not  confined  to  these  rocks.  At  Durham^  Northumberland,  and  Leicester- 
■hire,  England,  salt  springs  arise  from  the  carboniferous  series ;  in  the  Alps,  some 
aalt works  are  supplied  from  ooUtic rocks;  the  famous  mines  of  Cardona  and  Wie- 
liozka  are  referred  the  former  to  the  green  sand  formation,  and  the  latter  to  tertiary 
rocks.  Salt  springs  also  occur  in  volcanic  regions.  In  the  United  states  the  brines 
mostly  come  from  Silurian  sandstones.  Salt  also  occurs  as  efflorescences  over 
the  dry  prairies  of  the  Rocky  Mountains,  and  California ;  and  in  most  desert  or 
sconi-dee^Tt  regions  there  are  nnmerous  sfdt  lakes. 


^ 
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Hie  principal  mines  of  Europe  are  at  Wieliczka,  in  Poland  ;  at  Hall,  in  the  Tyrol 
and  alon^  the  range  through  Roichenthal  in  Bavaria,  Hallein  in  Saltsburg,  Haletadt, 
Iflchi,  and  Ebenseo,  in  Upper  Anstria,  and  Anssee  in  Styria;  in  Hungary,  at  Mar 
moros  and  elsewhere ;  in  Transylvania ;  Wallachia,  Gallicia,  and  Upper  Silesia , 
Vic  and  Dieuze  in  France;  Valley  of  Cardonaand  elsewhere,  in  Spain,  forming  hills 
300  to  400  feet  high ;  Bex,  in  Switzerland ;  and  Northwich  in  Cneshire,  England. 
At  Cheshire  it  occurs  in  a  basin-shaped  deposit,  and  is  arranged  in  spheroidal 
masses,  from  6  to  8  feet  in  diameter,  which  are  composed  of  concentric  coats,  and 
present  polygonal  figures.  It  is  but  little  contaminated  with  impurities,  and  is  pre- 
pared for  use  by  merely  crushing  it  between  iron  rollers.  At  the  Austrian  mines, 
where  it  contains  much  clay,  the  salt  is  dissolved  in  large  chambers,  and  the  olay 
thus  precipitated.  After  a  iime,  the  water  fully  saturated  with  the  salt,  is  convey- 
ed by  a(iueducts  to  evaporating  houses,  and  the  chambers,  after  being  cleared  out, 
are  again  filled ;  at  Berchtesgaden,  the  water  is  saturated  in  a  month,  at  Hall  it 
takes  nearly  a  year. 

It  also  occurs  forming  hills  and  extended  plains  near  Lake  Oroomiah,  the  CaspiaD, 
Ac,  In  Algeria,  abundant ;  in  Abyssinia ;  m  India  in  the  province  of  Lahore,  and 
in  the  valley  of  Cashmere ;  in  China  and  Asiatic  Russia ;  in  South  America,  in  Pern, 
and  at  Zipaquera  and  Nemocon,  the  former  a  large  mine  long  explored  in  the  Cor- 
dilleras of  Granada. 

In  the  United  States,  salt  has  been  found  forming  beds  with  gypsum,  in 
Viivinia,  Washington  Co.,  18  miles  from  Abingdon,  and  in  the  Salmon  River  Mta. 
of  Oregon.  Brine  springs  are  very  numerous  in  the  Middle  and  Western  States 
The  most  fiunous  of  these  springs  are  atSalina,  in  N.  Y.,  in  the  Kenawha  Valley, 
Ya.,  and  Muskingum,  Ohio,  and  in  Kentucky.  The  salt  water  is  obtained  by  boring, 
and  raised  by  means. of  maohinery,  and  thence  conveyed  by  troughs  to  the  boilera, 
where  it  is  evaporated  usually  by  the  direct  application  of  artificial  heat ;  some- 
times by  the  heiat  of  steam,  and  occasionally  by  exposure  to  the  heat  of  the  sun. 

The  ioUowing  table  by  Prot  Beck,  (Minercdogy  of  New  York,  p.  112),  gives  the 
amount  of  brine  required  for  a  bushel  of  salt  at  the  principal  salt  springs  in  the 
United  SUtes  : 


GsIlB. 
450 
800 
280 
218 
180 

St.  Catherines,  Upper  Canada,  120 
Zanesville,  Ohio,  95 


Boon's  Lick,  Missouri, 
Conemaugh,  Penn. 
Shawnectown,  HI 
Jackson,  Ohio, 
Lockhart's,  2diss. 


Kenawha,  Virg. 
Grand  River,  Ark. 
Illinois  River,  Ark. 
Montezuma,  N.  Y. 
Grand  Rapids,  Mich. 
Muskingum,  Ohio, 
Salina---01d  wells, 
New  wells. 


Sea  water  at  Nantucket  gives  a  bushel  of  salt  for  every  860  gallons. 

Composition  of  New  York  brines,  according  to  Beck : 

Byracnse. 
Carbonic  acid,  0*007 

Oxyd  of  iron,  silica,  and  trace  of  carb.  lime,  0*002 
Sulphate  of  lime,  0*569 

Carbonate  of  lime,  0*014 

Chlorid  of  magnesium,  0*046 

Chlorid  of  calcium,  0*083 

Chlorid  of  sodium,  (pure  salt),  «         18*239 

Water,  with  a  trace  of  organic  matter,  etc  86*040 


Salins,  old  well. 

0*009 

0004 

0-472 

0*017 

0051 

0*104 
14002 
85*341 


Oalls. 

75 

80 

80 

70 

60-60 

50 

40-^5 

80-85 


Liverpool. 
0*007 
0*008 
0*404 
0*018 
0*077 
0172 
14-285 
85*089 


Vast  lakes  of  salt  water  exist  in  many  parts  of  the  world.  Lake  Timpanogos  in 
the  Rocky  mountains  4,200  feet  above  the  level  of  the  sea,  is  2,000  sauare  miles  in 
area.  L.'D.  Gale  found  in  this  water  20*196  per  cent  of  chlorid  of  sodium,  (StansU 
Exped.  cited  in  Amer.  Jour.  Sci.  [2],  xvii,  129).  The  Dead  and  Caspian  Seas  are 
salt,  and  the  waters  of  the  former  contain  20  to  26  parts  of  solid  matter  in  100  parts. 
Prof.  Gmelin,  who  analyzed  a  portion  of  those  waters  of  specific  gravity  1*212, 
found  them  to  contain  chlorid  of  calcium  8*886,  chlorid  of  magnesium,  12*167, 
chlorid  of  sodium  7*039,  sulphate  of  lime  0*052,bromid  of  magnesium,  0*448,  chlorid 
of  potassium  1*086,  chlorid  of  aluminium  on44,  chlorid  of  ammonium  0*007^  chlorid 
of  manganese  0*161=24*435,  with  75*565  wat«r=l 00*000.  This  result  ig  given  as 
corrected  by  Marchand. 
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Altered  Forms. — ^Anhydrite,  Gypsum,  Polyhalite,  occur  as  pscudomorphs  aftor 
tliis  species ;  also  Colcstine,  Dolomite,  Quartz,  Hematite,  Pyrites ;  the  removal  of  the 
salt  cubes  by  their  solution,  leaves  a  cavity  which  any  mineral  may  then  occupy. 
The  hopper-shaped  crystals  often  leave  an  impression  of  their  form  on  clays. 

SAL-AMMONIAC.    Muriate  of  Ammonia.     Chlorid  of  Ammonium.    Salmiak,  L, 

Naturlichor  Salmiac,  W.    Ammoniaque  muriat^e,  H. 

Monometric.  Observed  planes,  (?,  1,  /,  22.  Figs.  1, 11, 14, 15, 
43,  39.  Cleavage  octahedral.  Also  stalactitic  and  in  globular 
masses ;  in  crusts,  or  as  an  efflorescence.     • 

H.=l-5 — ^2.  G.=l-528.  Lustre  vitreous.  Color  white ;  often 
yellowish  or  grayish.  Streak  white.  Translucent — opaque.  Frac- 
ture conchoidal.    Taste  saline  and  pungent. 

CompoHtum, — NH^01:=Anmionium  88*7,  chlorine  66*8.    Klaproth  obtained : 

TesQTiut.  Bncharia. 

Muriate  of  ammonia,  99*5  97*60 

Sulphate  of  anmionia,  0*6  2*60 

B.  Silliman,  Jr.  obtained  (Dana's  GeoL  Rep.  Exp.  Exp.,  p.  202)  for  a  speeimen 
from  Eilauea,  Hawaii,  Chlorid  of  anmionium  66*58,  chlorid  of  iron  12*14,  peroxyd 
of  iron  8*10,  chlorid  of  aluminium  18*00,  insoluble  matter  and  loss  1*28=100. 

Dissolves  in  three  times  its  weight  of  water,  but  does  not  deliquesce.  RB.  snb- 
limes  in  a  matrass  without  fusing.  Pulyerized  with  quicklime,  or  soda,  it  gives  out 
th«  pungent  odor  of  anunonia. 

Occurs  about  volcanos,  as  at  Etna,  the  island  of  Yulcano,  Vesuvius,  and  the 
Sandwich  Islands,  and  near  Hecla  after  the  eruption  of  1845,  as  observed  by  Bunsen. 
It  has  been  observed  in  small  quantities  in  the  vicinity  of  ig^ted  coal  seams,  as  at 
Bt.Etienne,  in  France,  and  also  at  Newcastle,  and  in  Scotland ;  crystallized  near  Dutt* 
weiler  in  Palatia,  Germany,  where  a  coal  seam  has  been  burnme  for  more  than  a 
hundred  years.  It  occurs  also  in  Bucharia ;  at  Kilauea  in  Hawaii,  a  variety  which 
contains  largely  of  iron,  and  becomes  rusty  yellow  on  exposure ;  in  Ouano  from 
the  Chincha  Islands. 

Tlie  i\s  auttwirioird;,  sal-ammoniac  of  Dioscoridea,  Celsius,  and  Pliny,  is  proved  by 
Beckmann  (Hist  of  Inventions,  iv,  360)  to  be  common  rock  salt,  dug  in  Egypt,  near 
the  oracle  of  Ammon.  The  name  was  afterwards  transferred  to  the  muriate  of  am- 
monia, when,  subsequently  manufactured  in  Egypt.  Sal-ammoniac  is  supposed  to 
have  been  included  by  the  ancients,  with  one  or  two  other  species,  under  the 
name  of  nitrunif  which,  according  to  Pliny,  gave  the  test  of  ammonia  when  mingled 
with  quicklime. 

KERARGYRITE, -Btfudl    Horn  Silver.    Eerate,  JJaui    Chlorid  of  Silver.    Homerz, 
Wern.    Silberhomerz.    Homsilber,  Haut.    Buttermilcherz.    Argent  Muriate,  ff. 

Monometric.  Observed  forms,  Ojl^Ij  f.  1, 11,14,  15,  16, 17. 
Cleavage  none.  Usually  massive  and  looking  lite  wax ;  some- 
times columnar,  or  bent  coliimuar;  often  in  crusts. 

H.=l — 1-5.  G.=5'552;  5*31— 5*43,  Domeyko.  Lustre  resin- 
ous, passing  into  adamantine.  Color  pearl-j^ay,  greenish,  whitish, 
rarely  violet-blue ;  brown  on  exposure.  Streak  shining.  Trans- 
lucent—feebly subtranslucent.  Fracture  somewhat  conchoidal. 
'Sectile. 

C(Miipo«<<ton.-*AgCl«Chlorine  24-7,  silver  76*8.  This  constitution  corresponds 
with  Klaprotii's  m^lytes,  (Beit,  i,  182,  and  iv,  10). 

Fntea  in  the  iUm«  of  ^  candle,  with  an  emission  of  acrid  fumes.  On  charcoal 
.fftfily  reduced s  aadV'kf  rubbed  with  a  plate  of  moistened  iron,  the  iron  becomes 
.«0T«red  with  a  thin  film  of  metallic  ulver.    Not  soluble  in  nitric  acid  or  water. 
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Horn  silver  occurs  in  veins  of  clay  slate,  accompanying  other  ores  of  silver,  and 
usually  only  in  the  higher  j^arts  ox  these  veins.  It  lias  also  been  observed  with 
oohreous  varieties  of  brown  iron  ore ;  also  with  several  copper  ores,  calc  spar,  heavy 
spar,  4c 

The  larjB^est  masses,  and  particularly  those  of  a  green  color,  are  brought  from 
Peru,  Chib,  and  Mexico,  where  it  occurs  with  native  silver.  In  Chili ( it  is  a  com- 
mon ore  of  silver.  It  was  formerly  obtained  in  the  Saxon  mining  districts  of 
Johangeorgenstadt  at  Freiberg,  but  is  now  rare.  A  mass  weighing  six  and  three- 
quarter  pounds,  from  this  region,  is  now  in  the  Zwinger  collection,  at  Dresden.  It 
also  occurs  in  Siberia ;  at  Kongsberg  in  Norway ;  in  Alsace ;  in  Cornwall,  and  at 
Huelgoet  in  Britanny. 

At  Andreasberg  in  the  Hartz,  an  earthy  variety  is  met  with,  called  by  the  Ger- 
mans ButtermUcherz,  which,  according  to  Klaproth,  contains  silver  24*64,  muriatic 
aoid  8*28,  alumina  67*08. 

Horn  silver  is  valuable  as  an  ore  of  silver. 

EMBOLITE,  Breith.    Chlorobromid  of  Silver,  Domeylco. 

Monometric.     In    cubes  and    cubo-octahedrons,  f.   1,  15,  16. 

H.=l— 1-5.  a=5-31— 5-43,  Domeyko;  5-53,  Torke;  5-79— 
5'81,  Breith.  Lustre  resinous  and  somewhat  adamantine.  Color 
asparagus-green  to  pistachio,  olive,  and  grayish-green. 

CimponHon.—^  Ag  Cl-f  2  Ag  Br  (or  Ag  (CI,  Br)>=Chlorine  18-2,  bromine  19-8. 
silver  67*0.  Analyses:  1,  2,  3,  Domeyko,  (Elementosde  Mineralogia,  1845,  203);  4, 
Yorke,  (Quart  J.  Chem.  Soc.  iv,  2) : 

Chlorid  of  Silver,        61*0  52*8  51*0  53-2 

Bromid  of  Silver,        49*0,  D.  47*2,  D.  49-0,  D.  46*8,  Y. 

Flattner  obtained  Silver  66*862,  bromine  20*088,  chlorine  13*060,  (Pogg.  Izxvii, 
134)^  Impure  varieties  from  Quillota,  Chili,  of  a  grayish  green  color,  afforded 
Domeyko,  81*4,72*9,  C6*4  and  65*6,  of  the  chlorid  of  silver.  Ilis  other  specimens 
were  from  Chanarcillo.  Abundant  in  Chili ;  found  also  at  Eulalia  in  Chihuahua, 
Mexico,  and  at  Colula  in  Honduras. 

BROMYRITE.     Bromic  silver.    Bromite,  Haid,     Bromsilber.    Bromure  d' Argent. 

Plata  Verde. 

Monometric:  in  cubo-octahedrons.  Figs.  1, 15, 18.  Occurs  in 
small  concretions,  rarely  in  crystals. 

H.=l — 2.  6.=5'8— ^.  Lustre  splendent.  Color  when  pure 
bright-yellow,  slightly  greenish ;  often  grass-green  or  olive-green 
externally.    Sectue. 

Cmmpontion, — ^Ag  Br=Bromine  42*6,  silver  57*4^  Analysis  by  Berthier,  (Ann.  d. 
Mines,  [4],  ii,  526): 

Bromine  42*44,  Silver  57*56. 

B.B.  fuses  easily.  Imperfectly  dissolved  by  acids ;  soluble  in  heated  concentrated 
ammonia. 

Occurs  with  other  silver  ores  in  the  district  of  Platcros,  Mexico,  and  at  the  mine 
of  San  Onofre,  seventeen  leagues  from  Zacatecas,  associated  with  chlorid  of  silver 
and  carbonate  of  lead ;  also  at  Chanarcillo,  Chili,  with  chlorid  of  silver;  also  at 
Huelgoet  in  Brittany,  with  horn  silver. 

As  the  word  Bromiie  has  the  form  used  for  a  class  of  salts  in  chemistry,  a  sylla- 
ble has  been  added,  giving  it  a  termination  like  that  of  Argyrite. 
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Flaorid  of  Culoinm.      Flnate  of  Lime.      RatoffUt,  Johit. 
John,     Chaux  FliutM,  7/.     Flutupatli.      MniiK  nioipho- 
Tuia,  /ififi.    Liptrite,  CH. 

Monoraetric  Observed  planes :  O,  /,  1,  2, 3,  22,  42,  V  V ,  71, 
33,  t2,  t'I,  t3.  Figs.  1  (common),  11,  14,  15  to  18,  34,  38",  39,  41, 
eimiUr  to  48,  (planes  1,  and  33),  50.  Cleavage :  octahedral,  perfect. 
Twins:  plane  of  compmrition,  1,  f.   200;  a£io  f  306,  in  which  th« 


composition  is  parallel  to  each  octahedral  fiice.  liarely  colnmnar; 
often  granular,  coarse  or  fine. 

H.=4.  G.=314— 3-19;  31800— 3-1889,  Kengott,  from  43 
specimens,  mean  3-183.  Lustre  vitreous;  sometimes  splendent; 
usually  glimmering  in  the  massive  varieties.  Color  white,  jellow, 
green,  rose  and  crimaon-red,  violet-hlne,  sky-blue,  and  brown: 
wine-yellow,  greenish  and  violet-blue,  most  common ;  red,  rare. 
Streak  white.  Transparent — subtranalucent.  Brittle.  Fracture 
of  fine  massive  varieties  flat  concboidal  and  splintery. 

CoMpiuilion. — CaF^Fluorine  4S-7.  and  calcium  51  'S. 

Berzelius  found  US  of  phonpiiate  of  lime  in  tha  fluor  ipur  of  DerLythire.  Ker- 
*t«n,  in  a  fluor  from  Maricabet^  and  Freiberg,  detect^  a  little  muriatic  acid. 
SclMffhaatl  (Ann.  d.  Ch.  a.  Fh.  livi,  344)  Btat(4  that  a  yiolet-blue  fluor  of  We1*en- 
dorf  contained  0U2O73  nitroRcn.  0-00684  hydrogen,  0-O385  carijon,  and  0-08692  chlo- 
ric (ur  chlorouii)  acUI.  Katolfkite  is  a  granular  or  earthy-blue  variety  impQre  with 
clay,  from  Ratoff  ka,  RuBsia. 

lielow  H  red  heat,  the  coarsely  pulveriied  «par  is  vividly  plimi>horesceDt ;  the 
light  is  of  varioun  toioi-B,  and  independent  of  the  external  color.  The  variety  eUo- 
rephane  emita  a  bright  emerald-green  light.  At  a  high  temperature,  phogphoref- 
MDce  ceaaea,  but  it  is  partially  rentored  liy  an  electric  discharge.  B.I),  deerepj- 
tates,  and  ultimately  fii^es  to  an  enamel  If  the  flame  be  continued,  the  Saorine 
is  in  part  expelled,  and  the  specimen  assumes  a  caalitlower  appearance.  Oivca 
the  reaction  of  fluorine. 

Seldom  in  beds,  but  generally  in  reins,  intersecting  gneiss,  mica  slate,  clay  slate. 
.  and  also  several  secondary  roeks.  Id  the  North  of  England,  it  is  the  gangue  of  Uie 
lead  Fcias,  which  intersect  the  coal  farmalions  of  Northumberland,  Cumberland, 
Durham,  and  Yorkshire;  the  Cumberland  fluor  often  contains  drops  of  fluid  with- 
in, especially  the  green  variety. {Grog  and  Letteom).  In  Derbyshire,  it  is  abundant; 
and  also  in  Cornwall,  where  the  veins  intersect  much  older  rocks.  Common  in  the 
mining  district  of  Saxony.  In  the  dolomites  of  St  Gothard  it  occurs  in  pink  octa- 
hedrons; at  Hflnstcrthol  in  Baden  in  flesh-red  heiahisoetahedrons.  It  "has  been 
detected  in  esnnel  coal  by  Prof  Rogers. 

A  remarkable  locality  of  fluorspar  in  the  UnitedStafcs,  now  exhatlsted,  Waadiwov- 
aredon  thobordersof  HnscaloDf^lakc,  in  Jefferson  Co.,N.  Y.,  where  cubical  crystals, 
|ome  of  them  more  than  a  foot  through,  and  having  a  greenish  tinge,  irere  found  in 
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ffnmolar  limestone,  roccosionally  t  805).  Rossie  and  Johnsburgh,  St.  Lawrence  Co., 
have  afforded  gome  nne  crystals  of  fluor.  In  Gallatin  county,  Illinois,  for  thirty 
miles  along  the  Ohio,  in  tlie  region. southwest  of  Cone's  Rock,  10  to  16  miles  be- 
low Shawneetown,  and  other  places,  a  dark  purple  fluor,  often  in  large  crystals, 
occurs  through  the  soU^  or  in  carboniferous  limestone  with  galena.  At  the  north 
village  of  Westmoreland,  N.  H.,  two  miles  south  of  the  meetinghouse,  of  white, 
green,  and'pnrple  shades,  constituting  a  vein  with  quartz ;  also,  sparingly,  at  the 
^otch  in  the  White  Mountains,  green  octahedrons  m  a  crystalline  quartz.  Some 
fine  veins  have  been  discovere<l  on  Long  Islan<^  Blue  Hill  6ay,  Maine.  It  also  oc- 
curs sparingly  of  a  green  color  at  Putney,  Vt. ;  in  Shenandoah  county,  Virginia, 
near  Woodstock,  in  the  fissures  of  a  limestone;  on  the  Potomac,  at  Shepardstown, 
in  white  limestone ;  in  Smith  county,  Tennessee,  in  white  and  purple  cubes ;  at 
Lockport,  N.  Y.,  in  white  cubes  with  cclestine  in  limestone ;  in  cubes  near  Roches- 
ter and  Manlius  in  limestone ;  at  Amity,  N.  Y.,  in  thin  seams  with  spinel  and  tour- 
maline ;  at  the  Southampton  lead  mines  in  Massachussetts ;  the  lead  mine,  Middle- 
town,  Ct. ;  and  near  the  Franklin  Furnace,  New  Jersey. 

Hie  variety  cA/orof>Aan«  forms  two  veins  in  gneiss,  each  about  18  inches  wide,  in 
the  town  of  Trumbull,  Conn.,  olons  with  topaz  and  magnetic  pyrites. 

Altehkd  Forms. — Fluor  spar  is  slightly  soluble  in  waters  containing  bicarbonate 
of  lime  in  solution.  The  alkaline  carbonates  decompose  it,  producing  carbonate  of 
lime  or  Calcitef  and  a  su1)sequent  change  of  the  calcite  may  produce  other  forms  of 

Eieudomorphs.     Fluor  spar  occurs  changed  to  quartz,  by  substitution,  and  also  to 
imonite,  Hematite,  Litnomarge,  Psilomelane,  Calamine,  ^mithsonite,  and  Cerusite. 

YTTROCERITE,  Berz, 

Massive;  crystalline-grantilar  and  earthy.  Cleavage:  in  two 
directions  inclined  to  one  another  108°  30'. 

II. =4 — 5,  G.=3-447,  Berz.  Lustre  glistening;  vitreous — 
pearly.  Color  violet-blue,  inclining  to  gray  and  white,  often  white  ; 
sometimes  reddieh-brown.    Fracture  uneven. 

Oompontion. — Contains  CaF,  CeF  and  YF,  in  different  proportions.  Analyses  by 
Gahn  and  Berzelius,  (Afhand.  iv,  151  and  Schw.  J.  xvi,  241): 

Ca  47-68,  <9e  18-21,  Y  911,  FH  26-06. 

"  601K),  "  16-45,  "  8-10,  "  25*45. 

B.B.  on  charcoal  alone  infusible ;  with  gypsum  the  yttrocerite  of  Finbo  fuses  to 
a  bead,  not  transparent,  and  that  of  Broddbo  is  infiisible.  With  the  three  fluxes, 
the  Finbo  mineral  behaves  like  fluor  spar ;  the  glass  is  however  yellow  in  the  oxy- 
dating  flame  as  long  as  hot,  and  becomes  opaque  sooner  than  tne  glass  given  by 
Huor  spar.  In  a  pulverised  state,  it  dissolves  completely  in  heated  muriatic  aoia, 
forming  a  yellow  solution. 

Occurs  sparingly  at  Finbo  and  Broddbo,  near  Fahlun  in  Sweden,  imbedded  in 
quartz,  ana  associated  with  albite  and  topaz.  Also  at  Amity,  Orange  Co.,  N.  Y. ; 
and  in  Mass.,  probably  Worcester  Co.  The  Amity  mineral  has  been  examined  by 
J.  K  Teschemacher.  The  Massachusetts  mineral  afforded  Dr.  C.  T.  Jackson,  (Proe. 
Bost.  Soc.  N.  Hist.  1844,  p.  166),  lime,  yttria,  oxyd  of  cerium,  with  some  4l,  3Pe 
and  §i,  and  a  loss  of  19*4.  The  mineral  is  mixed  with  fluor  spar  in  the  vein,  and 
probably  the  specimen  analyzed  was  not  pure  from  it. 

Yttrocerite  has  been  considered  a  fluor  spar  in  which  part  of  the  lime  is  replaced 
by  oxyda  of  cerium  and  yttrium.  The  angle  of  cleavage  reported,  108°  80',  diffen 
Dat  a  degree  from  the  angle  between  faces  of  an  octahedron. 

lODYRrrE.     Iodic  Silver.     lodite,  JIaid.    Argent  iodur^,  Duf.    lodailber,  M. 

Hexagonal.  (?:  1=136°  46';  a=0-81438.  Observed  planes, 
(Descloizeaux),  O,  I,  4,  2,  J.     Angles,  (Descl.) : 
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O  :  2=118°.  O  :  i=154°  49'.  2  :  2  (pyr.)  127°  36'. 

O  :  4=104°  53'.    J  :  i  (pyr.)=155°»26'.    4:4    "  =122°  12'. 

Cleavage:  basal  highly  perfect.  Also  in  )jim  plates  with  a 
lamellar  structure. 

Soft.  G.= 5-504.  Lustre  resinous  to  adamantine.  Color  citron 
and  sulphur-yellow,  to  yellowish-green.  Streak  yellow.  Trans- 
lucent   Plates  flexible,  sectile. 

Composition, — ^Ag  I=Iodiiie  54,  Silver  46,  Domeyko,  (Elementos  de  Min.  pi  206, 
1846. 

B.B.  on  charcoal,  fusofl  immediately,  producing  a  vapor  which  tinges  the  flame  of 
a  fine  violet  color,  affording  a  globule  of  silver. 

Iodic  silver  occurs  in  thin  veins  in  steatite  at  Abarradon,  near  Mazapil,  in  Zaea- 
tecas,  Mexico,  and  at  Delirio,  mines  of  Chanarcillo,  Chili.  It  has  also  been  found  at 
Guadalajara  in  Spain.  Descloizeauz  has  pointed  out  its  homoeomorphiam  with 
Oreenockite.     (Ann.  Ch.  Phys.  [8],  xl). 

COCCmrTE,  Haid.    Iodic  Mercury,  Del  Bio,    Mercury  iodur^,  Duf.    lodqaeek- 

silber,  H, 

In  particles  of  a  reddish-brown  color  on  selenid  of  mercury. 
Lustre  adamantine. 

Oompontion. — ^Probably  Hg  I^sMercury  44*1,  iodine  55*9.  Fuses  and  easily  aab- 
limes.     From  Casas  Viejas,  Mexico. 

Artificial  crystals  ofHg  I  are  dimetric,  and  have  /:  l=sl60°  a(K;  1 :  1  (pyram.)si 
96°  24'. 

FLUOGERITE,  Raid.    Fluorccrium  neutrales.     Fluate  of  Cerium.     Flucerine,  B^ud. 

Hexagonal.  Li  hexagonal  prisms  and  plates.  Cleavage:  basal 
most  distinct.    Also  massive. 

II. =4 — 5.  G.=4-7.  Lustre  weak.  Color  dark  tile-red  or  al- 
most yellow ;  deeper  when  the  mineral  is  wet.  Streak  whit«  or 
slightly  yellowish.    Subtranslucent — opaque. 

.  Composition. — Berzelius  obtained  in  an  analysis,  (Afhandlingar,  v,  56),  ^  82*64 
Y  1  12,  HF  16-24. 

B.B.  infusible  alone,  but  darkens.  In  borax  and  salt  of  phosphorus,  fuses  slowly 
but  completely.  The  globule  is  blood-red  in  the  exterior  name,  but  becomes  color- 
less on  cooling.  In  the  interior  flame,  colorless  at  all  temperatures.  In  carbonate 
of  soda  does  not  fuse,  but  swells  out  and  is  decomposed.  In  a  glass  tube  at  a  strong 
heat,  yields  fluorine. 

Occurs  at  Finbo  and  Broddbo  near  Fahlun,  in  Sweden,  imbedded  in  quarts  and 
albite,  accompanying  pyrophysalite  and  orthite. 

FLUOCERINE,  Hcnum.     Basic  flucerine.    Basicerine,  Bead.  Fluorcerium  basischee. 

Monometric  t  Supposed  to  show  traces  of  the  rhombic  dodecahedron  ;  usnaUy 
massive.  H.=4'5 — 5.  Lustre  vitreous  or  resinous.  Color  a  fine  yellow,  with 
some  red,  and  when  impure,  brownish-yellow.  Streak  yellow,  brownish.  Sub- 
translucent  to  opaque. 

CompotUion, — Ce'F"-f-8Se  ll=Cerium  17*56,  fluorine  10*88,  peroxyd  of  cerium 
66'41,  water  615.  Berzelius  obtained  (Afhand.  v,  64)  ^e  84-20.  HF  10*85,  fi 
4*95.  From  Finbo.  A  mineral  from  Bastnas  afforded  Hisinger,  (K.  V.  Ac.  II.  1838, 
189),  Peroxyd  of  Ce  (and  La)  86-43,  fluorid,  ibid.  50*150,  water  18*418,which  corres- 
ponds to  the  formula  Ce'  F"4^o  fi*. 
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COTUNNITE.     Cotminia,  Monticelli,     Cotnimite,  von  Kohcll.     Chlorid  of  Lead, 

Thorn. 

Trimetric.  7:  7=r99o  46',  O  :  li=149o  14' ;  a  :  5  :  c=0-5953  : 
1  : 1-1868.  Observed  planes,  7,  n,  n,  ^'g,  1?.  O  :  1=142°  6',  O  : 
lt=153o  22',  1  : 1  (mac.)=133°  22',  (bracli.)  123°  58',  ig :  «'2  (ov  H) 
=118^  38'.     In  acicular  crystals. 

May  be  scratched  by  the  nail.  G.=5'238.  Lustre  adamantine  ; 
inclining  to  silky  or  pearly.     Color  white.    Streak  white. 

Composition. — Pb  Cl=Cblorine  25'6,  lead  74*5. 

B.B.  fuses  readily  and  colors  the  flame  bine,  giving  off  white  vapors,  which  con- 
dense on  the  charcoal.  With  soda,  yields  a  globule  of  lead.  Dissolves  in  about 
twenty-seven  times  its  weight  of  cold  water. 

Observed  by  Monticelli  and  CovcUi,  in  the  crater  of  Vesuvius,  after  the  eruption 
of  1822,  accompanied  by  chlorid  of  sodium,  and  chlorid  and  sulphate  of  copper. 
Named  after  a  distinguished  medical  man  at  Naples.  Angles  very  near  those  of 
Haidingerite. 

lODID  AND  BROMID  OF  ZINC. 

Iodine  and  bromine  are  stated  by  Mentzel  to  occur  along  with  a  cadmiferous  zinc 
in  Silesia,  and  hence  it  is  inferred  that  iodid  and  bromid  of  zinc  exist  in  nature, 
though  not  yet  distinguished. 

MURIATIC  ACID.    Hydrochloric  Acid.     Chlorhydric  Acid. 

Gadeons.    G.= 1*284:7.    Colorless.    Odor  pungent.    Taste  acid. 

Composition. — ^IICl:=nydrogon  2*74,  chlorine  9Y'26. 

Munatic  acid  is  one  of  the  constituents  of  the  vapors  that  issue  from  active  vol- 
eanoes.    It  is  sometimes  found  in  solution  in  crevices  about  their  slopes. 

CRYOLITE,  Andrada.     Alumine  Fluat^e  Alcaline,  H.     Kryolitc.     Eisstein. 

Chodneffite.  n 

Trimetric  or  dimetric.  Cleavage :  rectangular  or  nearly  so ; 
basal,  perfect;  lateral,  less  so.  Occui-s  in  cleavable  masses,  some- 
times snowing  a  compound  structure  like  albite,  (Genth). 

n.=2-5.  G.=2-9 — 3*077.  Lustre  vitreous ;  slightly  pearly  on 
O,  Color  snow-white  ;  sometimes  reddisli  or  brownish.  Subtran- 
sparent — translucent.  Lnmersion  in*  water  increaflcs  its  transpa- 
rency.   Brittle. 

Composition. — Na  F-f-^  APF*=Aluminium  13*0,  sodium  32-8,  fluorine  64-2.  Berze- 
lius  obtained,  (E.  V.  Ac.  H.  1823,  815) :  Aluminium  18-00,  sodium  82-98,  fluorine 
M07.  Chodnev  obtained,  (Verb.  d.  K.  Russ.  min.  Ges.  1846 — 46,  p.  208),  exelnd- 
ing  the  fluorine,  Alumina  24-83,  soda  43-89,  Ag  and  iSin  0*83.  Dumev  obtained 
from  the  Miask  Grvolite,  (Poffir.  Ixxxiii,  588),  Aluniiniuin  13-il,  sodium  82'3], fluorine 
63-48,  calcium  0-25,  Pe  and  Mn  0-55=100.      G.=2-95.  Durnov;  2-962,  Kokschorov. 

Fusible  in  the  flame  of  a  candle,  and  hence  its  name,  from  Kpvos,  ice.  Heated  in 
an  open  tube,  yields  water,  and  by  directinj^  the  flame  in  the  tube  the  glass  is  cor- 
rode<l.  B.  B.  fuses,  then  becomes  hard,  white,  and  opaque ;  ultimately  a  crust  of 
alumina  remains ;  soluble  in  sulphuric  acid  and  hydrofluoric  acid  evolved. 

13 
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Found  at  Arksntfiord,  in  West  Greenland,  whore  it  was  discovered  by  Giesecke, 
in  two  veins  in  gneiss,  associated  with  galena,  pyrites,  and  spathic  iron.  Speci- 
mens may  be  obtained  there  from  six  inches  to  a  foot  in  diameter  ;  also  with  chio- 
lite,  lithia  mica,  and  fluor,  at  Miask  in  the  Urals. 

CHIOLITE,  Jlennann  and  Auerbach,  J.  f.  pr.  Chem.  xxxvii,  18S. 

807  Dimetric ;  a=  1  077.  ( )bsen^e(i  form  f.  307 

(Kokscharov).  Pyramidal  edges  107^32', 
basal  113^  25'.  Cleavage  indistinct.  Oc- 
curs massive  granular,  resembling  cryolite ; 
structure  cirstalline. 

H.=4.  G. = 2*72,  Hermann ;  of  powder, 
2-842 — 2-898,  Kanmielsberg.  Color  snow- 
white.  Lustre  somewhat  resinous.  Trans- 
lucent. 

Composition. — ^NaF-ff Al'F'=;Aliiminium  18*6,  sodium  23*4,  fluorine  68*0=100. 
Analyses :  1,  Hermann,  (loc.  cit..) ;  2,  3,  RammeUberg,  (Pogg.  Ixxiv,  1848,  p.  815) ; 
4,  Pearce,  in  Rammelsberg's  laboratory,  (ib.) : 


1.  JI,           2.  R. 

8.  R 

4.  P. 

Sodium, 

23*78             24-69 

24-56 

22-91 

Aluminium, 

18-69             18-02 

17-72 

19*69 

Fluorine, 

67*63=100,  BL 

Rammelsberg's  analyses,  supposing  the  undetermined  part  to  be  fluorine,  ^Te 
x^eapectiTely,  57*29,  57*72,  57*50  per  cent.  B.B.  fuses  easily  like  cryolite,  and  gives 
the  reaction  of  fluorine. 

From  Miask,  where  it  occurs  in  granite,  with  fluor,  topaz,  phenacite,  and  cryolite. 

FLUELLITE,  Levy,  Edinb.  Jour.  Sci.  1825,  p.  168.    Fluate  of  Alumine.     Fluorid 

of  AluminiuoL 

Trimetric;  in  acute  rhombic  octahedrons  with  truncated  apex. 
1  :  1  (pyram.)=109o  6',  82°  12',  and  (basal)  144°;  /:  7=105° 
nearly. 

H.=3.     Color  white.    Transparent. 

Compositioii. — ^Fluorine  and  aluminium,  according  to  Wollaston. 
FlueUite  is  a  rare  mineral  found  at  Steiuia-gwyn,  in  Cornwall,  ^ith  wavellite  and 
uranite,  in  minut-e  crystals,  on  quartz. 


IV,  OXYGEN  COMPOUNDS. 


L  OYYDS. 

1.  OxYDs  OF  Elements  of  the  Htdboqen  Group. 

a.  Anhydrous. 
J.  Hydrous. 

2.  OxYDS  OF  Elements  of  tbe  Absrnto  Group. 

3.  OxYDS  OF  Carbon,  Boron  or  Silicon. 


L  OXYDS  OF  ELEMENTS  OF  THE  HYDROGEN  GROUP. 

a.  Anhydrous  Oxyds, 

I.  MONOMETRIC. 

1.  PERICLASE  GROUP.— Composition  R  O, 

PsRioLAflE,        fig.  Rko  Coppn,  ^ 

2.  MARTITE  group.— Composition  R*  0'. 

Mabttte,  I'e. 

3.  SPINEL  GROUP.— Composition  R  0+R«  O"- 

IsKRiNE,  J'e  (^,  Fe.)  Keepptoicitb,  (2n  i'e)  (3tl,  Pe). 

Ihttk,  fi  (Tr,  3Pe).  MAomnTE,      ^e  Pe. 

Spinel,  Sfg  (Xl,  3Pe).  Frawklinitk,    (^n,  ft)  (3Pe,  Jin). 

ACTOMOLITE,  2n  Si.  CUROMIRON,        (]^e,  ]([g)  (Si  ^7. 

Uercinite,  f'e  Si.  Pitchblende,    tT^. 

f  4.  MELACONITE  GROUP.— Composition  R  0*.    Melaoonite,  6u  O*. 
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I.  OXYDS  OF  ELEMENTS  OF  THE  HYDROGEN  GEOUP. 

A.  Anhydram  Oxyds. 
I.   MONOMETRIC   OXYDS. 

PERICLASE.    Periclasia,  Scacehi,  Mem.  Min.  Naples.     PeriklaBd. 

Monometric.  Figs.  1  and  11.  Cleavage :  cubic,  perfect.  Also 
in  ffrains. 

H.=nearly  6.  G.=3-674,  Damonr.  Color  grayish  to  dark- 
green.    Transparent  to  translucent. 

Compotition. — "SlLg,  or  magnesia,  witli  1  part  in  25  of  protoxyd  of  iron.  Analyses : 
1,  Seacohi,  (loc  cit.);  2,  8,  Damoor,  (Ann.  d.  M.  [4],  iii,  860,  and  BolL  Soc.  Geol. 
de  France,  1849,  p.  813) : 

1.  Ag  89-04        i'e  8-56=97-60,  Scacchi. 

2.  98*86  5'97=99*83,  Damour. 
8.                98*38  6*01=99*89,  Damour. 

B.B.  infosible.  When  pnlverized  dissolves  slowly  in  nitric  acid,  but  rapidly 
when  heated.    Moistened  on  test  paper  shows  an  alkaline  reaction. 

Occurs  disseminated  through  ^octed  masses  of  a  white  limestone,  and  in  spots  of 
clustered  crystals,  on  Mt.  Somma,  sometimes  with  white  olivine  and  earthy  mag- 
neaite. 

RED  COPPER.  Cuprite,  ffaid  Red  Oxyd  of  Copper.  Oxydulated  Copper,  P. 
Tile  Ore.  Rothkupfererz,  Ziegelerz,  W,  Cuivre  Oxide  Rouge,  Cuivre  Oxidal6,  If. 
Sgueline. 

Monometric  Observed  planes  1,  (?,  i2,  ^5,  2,  3,  22,  3§.  Figs. 
1,  14,  15  to  19,  32,  and  also  144,  p.  92;  forms  commonly  octahe- 
dral. Cleavage :  octahedral.  Also  massive,  granular ;  sometimes 
earthy. 

H..— 3-5— 4.  G.= 5-85— 615;  5-992,  Haidinger.  Lustre  ada- 
mantine or  submetallic — earthy.  Color  red,  of  various  shades, 
particularly  cochineal-red ;  occasionally  crimson-red  by  transmit- 
ted light.  Streak  several  shades  of  brownish-red,  shining.  Sub- 
transparent — subtranslucent.  Fracture  conchoidal,imeven.  Brittle. 

Composition. — ^u=Copper  88*8,  oxygen  11  "2.  B.B.  in  the  reducing  ilame  on 
charcoal,  affords  a  globule  of  copper.     Dissolves  with  effervescence  in  nitric  acid. 

T\le  ore  formerly  included  the  earthy  variety,  usually  of  a  brick-red  or  reddish- 
brown  color,  and  frequently  mixed  with  oxyd  of  iron.  Occurs  in  the  Bannat, 
at  Camsdorf  and  Saalneld,  in  Thuringia,  at  Les  Capanne  Vecchic,  in  Tuscany;  on 
Elba  in  cubes;  and  in  Cornwall;  fine  translucent  crystals  of  red  copper  ore  occur 
with  native  copper  and  quartz  at  Huel  Gorland  and  other  Cornish  mines.  Isolated 
crystals,  sometimes  an  inch  in  diameter,  are  found  imbedded  in  lithomargeat  Chessy, 
near  Lyons ;  they  are  generally  coated  with  malachite.  Splendid  specimens  are 
brought  from  the  Bannut  and  Ekathcrinenberg  in  Siberia.  It  is  abundant  also  in 
South  Australia. 

The  zigueline  (or  ziegelerz  of  the  Germans)  is  the  earthy  red  oxyd  of  oopper, 
or  tile  ore. 


102  DESCRIPnVE  MmilRALOGY. 

It  has  been  observed  crystallized  and  massive  at  Sohuyler*By  Somerville,  and  Flem- 
ington  copper  mines,  N.  J.,  associated  with  chrysocolla  and  native  cop[>er;  also  in 
red  shale  near  New  Brunswick,  N.  J. ;  with  green  malachite  in  trap,  two  miles  firom 
Ladentou,  Rockland  Co.,  N.Y. ;  at  Cornwall,  Lebanon  Co.,  Pa. ;  jn  the  Lake  Superior 
R^on. 

When  found  in  large  quantities,  this  species  is  valuable  as  an  ore  of  copper. 

Altered  Forms.-^A  deoxvdation  of  the  Red  Copper  Ore  sometimes  takes  plftce, 
producing  native  copper.  It  also  becomes  carbonated  and  green,  by  means  oi  ear- 
Donated  waters,  changing  to  Jiialaehite  or  Azurite;  or  through  a  silicate  in  solution 
it  is  changed  to  Chrysocolla.  Limonite  occurs  as  a  pseudomorph  by  subetitation 
after  Red  Copper. 

MARTTTE,  Brett. 

Monometric.  In  octahedrons  like  magnetite ;  f.  11,  16,  19 ; 
often  flattened,  and  octahedral  faces  striated  parallel  to  the  edges. 
Cleavage  indistinct. 

H.=6.  G.=4-82,  Brazil;  4-65,  Pnv  de  Dome;  3-80,  Pern, 
Breit. ;  5-33,  Monroe,  N.  Y.,  Hunt.  Lustre  submetallic.  Color 
iron-black,  sometimes  with  a  bronzed  tarnish.  Streak  brown  or 
purplish-brown.    Fracture  conchoidal.    Not  magnetic. 

Composition. — Fe=Oxyffen  80,  iron  70,  same  as  for  specular  iron. 

Found  in  the  localities  aoove  mentioned,  and  at  Framont.  The  Monroe  eryatala, 
occur  in  a  rock  containing  quartz,  flesh-colored  feldspar  and  dark^green  hornblende, 
and  are  imbedded  in  each  of  these  minerals;  they  are  sometimes  half  an  inch 
through.  The  association  with  hornblende  which  contains  protoxyd  of  iron  if 
urged  by  Mr.  T.  S.  Hunt,  (Am.  J.  Scl  [2],  ziii,  870),  as  evidence  that  the  ery»- 
tals  are  not  pseudomorph ous,  as  some  have  supposed.  The  change  from  maffnetie 
iron  to  the  perox^'d  is  one  that  may  and  does  take  place  in  nature,  as  is  believed, 
and  some  of  the  so-called  martite  may  be  altered  specular  iron,  although  probably 
not  all. 

Scacchi  has  observed  reg^ar  octahedrons  of  speculak*  iron  at  Vesuvius,  which  lie 
considers  compound  crystals  after  the  rhombohedral  primary.  But  it  is  more  pro- 
bable that  they  are  actually  simple  crystals  of  martite. 

G.  H.  O.  Yolger  endeavors  to  show  that  the  crystals  are  dimetfic  (Entwick. 
Min.,  1854,  868)  and  pseudomorphous,  probably,  after  the  oxyd  Fe  O',  supposed 
by  him  to  bo  isomorphous  with  anataso,  whence  he  derives  the  name  for  the  mine- 
ral Eisenanatas, 

ISERINE. 

Monometi*ic.  Figs.  15  to  17  ;  faces  usually  rounded  and  rough. 
Cleavage  indistinct. 

II.=6 — 6*5.  6.=4:*85 — 5*1.  Lustre  metallic  or  submetallic. 
Color  iron-black ;  streak  black.    Brittle.    Magnetic. 

Composition. — ^^e  (Fe,  ¥i).  Analyses :  1,  Rammelsberg,  (Fogg,  liii,  129) ;  2,  Rho- 
dius,  (Ann.  d.  Ch.  u.  rharm.,  Ixiii,  218);  S,  Waltershausen,  (Vulk.  Gest  121): 

9i         ¥e  te 

1.  Unkel,  Rhine,  1151  48-07  89-16=98-74,  Ramm. 

2.  Rheinbreitenbach,       869  6127  81'80=101-76,  Rhod.     G.=5-l. 
8.  Etna,                             1114  68*86  80*00=100,  Waltersh.  G.=l-48. 

No.  1  has  been  called  SW-like  niagnetic  iron.  Waltershausen  deduces  the  above 
from  his  analysis,  which  afforded  Fo  92*19,  9i  12*87=104*56.  Ko.  2  iS'  strongly 
magnetic.     B.B.  infusible. 

From  basalt  at  the  localities  mentioned,  and  also  in  Bohemia,  Saxony,  Calabria, 
and  near  Puy -de-dome  in  France. 

Iserine  has  been  regarded  as  having  the  formula  (Fe,  ¥i),  and  related  to  Martite. 
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IRITE,  Hermann, 

Monometric.  In  octahedrons,  Ivengott.  Structure  tliin  foliated. 
Color  black.     Lustre  sliming.     G.= 6*506.     Magnetic. 

loua  with 
Peroxyd 

,  peroxyd  of 

chromium  13 '70=9'.) '3 ti,  with  traces  of  manguueso. 

Occurs  in  the  Ural  with  native  platinum,  titanic  iron,  iridosmine,  and  hyacinth. 

• 

SPINEL,  W.  Ceylanite.  Pleonasto.  Spinelle  Ruby.  Balas  Ruby.  Almandine 
Ruby.  RubiceJle.  Candito,  Bournon.  Zcilanit,  W.  Automolitc.  Gahnite. 
Dyaluite.     Hercinite.     Kreittonite.     ChlorospineL 

Monometric.  Observed  planes :  1,  /,  0,  2, 
33.  Figs.  308, 11,  (common),  16, 19, 41.  Cleav- 
age: octahedral.  Twins:  f.  200;  face  of  com- 
position 1. 

n.=8.  G.=3-5— i-9;  3-523,  Haid. ;  3-575, 
red  spinel.  Lustre  vitreous ;  spleiident^ — ^nearly 
dull.  Color  red  of  various  shades,  passing 
into  blue,  green,  yellow,  brown,  and  black; 
occasionally  almost  wliite.  Streak  white. 
Transparent — ^nearly  opaque.  Fracture  con- 
cboidal. 

Ccmpo9ition. — (lilg,  ^o,  Ca,  2n,  An)  %L  Pure  spinel,  sometimes  ]{[g  ^l=Mag- 
neaia  28*0,  alumina  72i) ;  but  the  magnesia  is  often  partly  replaced  by  protoxyds  of 
iron,  zinc,  or  manganese,  or  by  lime ;  and  the  alumina  sometimes  by  peroxyd  of 
iron. 

Analyses :  1,  2,  Abich,  (Pogg.  xxiii,  305) ;  3,  Berzelius,  (Gehl.  N.  J.  d.  ChenL  vi, 
804);  4,  6,  Thomson,  (Min.  L  214);  6,  C.  Gmelin,  (Jahresb.  iv,  166);  7—10  Abich, 
(loo,  cit);  11,  Abich,  (K.  V.  Ac  II.  1842,  6);  12,  Scheerer,  (Pogg.  Ixv,  21>4);  18, 14, 
H.  Rose,  (Pogg.  1,  652) ;  15,  Erdmann,  (K.  V.  Ac.  H.  1848);  16,  Zippe.(Ann.  d.  Ch. 
XL  Pharm.  Iv,  357);  17,  Ekeberg  (Gehlen's  N.  J.  v,  418);  18,  19,  Abich,  (loc.  cit); 
20,  Thomson,  (Min.  i,  221);  21,  KobeU,  (J.  I  pr.  Ch.  xliv,  99). 

I.  Containing  Magnesia,  Lime,  or  Iron, 


1.  Ceylon,  red, 

2.  Aker,  blue, 
8. 

4.  Franklin,  N.  J.,  green, 

5.  Amity,  N.  Y. 

6.  Ceylon,  Ceylanite, 

7.  Ural,  Pleonaste, 

8.  Monzoni,     " 

9.  Vesuvius,    " 

10.  Iserwiese,  " 

11.  Vesuvius,   " 

12.  Arendal, 

18.  Ural,  Chiorotpinel, 

14.  " 

15.  Tunaberg, 

16.  Hercinite, 


It 


Si 

69-01 
68-94 
72-26 
73-31 
61-79 
57-20 
65-27 
66-89 
67-46 
59-66 
62-84 
55-17 
64-13 
57-34 
62-95 
61-17 


Ag 
26-21 
25-72 
14-63 
13-63 
17-87 
18-24 
17-58 
23-61 
25-94 
17-70 
24-87 
17-65 
26-77 
27-49 
13-03 

2-92 


;a 


'^e 


7-42 
10-56 


0-27 


0-71     <9r  l-IO,  Si  2 -02=99  06,  Ab. 
8-49     Bi  2-25=100-47,  Abich. 

"  5-48=96-62,  B.  and  11. 
"  5 -62=09 -98,  Thomson. 
Cafl  2-80,  H  0-08=99-60,  T. 
Si   8-15=09-11,  Gmelin. 
"  2-50=09-32,  Abich. 
"  1-23=09-80,  Abich. 
"  2-38=100-85,  Abich. 
"  l-79=9917,  Abich. 
Fe  6-15, 5i  1-83=99-66,  A. 
Si  5-09,  Mu  2-71=98-95,  a 
Fe  8-70,  Cu  0-27=100-14,  R. 

"  14-77.  "  0-62=100-22,  R. 

28-46=99-44,  Erdmann. 
85-67=99-76,  Zippe. 


4-26 


20-51 

13-97 
8-07 
5-06 

19-29 
8-87 

18-33 
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MONOMETRIO  OXTD8.  lOS 

o«en  considered  pseudomorphs.  Good  black  spinel  in  Burgess,  Canada  West; 
blue  with  clintonito  at  Daillebout,  C.  £. 

The  automolite  occurs  in  talcose  slate  near  Fahlun  and  elsewhere  in  Sweden.  The 
dyduite  is  from  Sterling,  N.  J.,  along  with  franklinite  and  willemite.  Kreittonit^  is 
from  Bodenmais ;  and  chlorospinel  from  Slatoust. 

The  fine  colored  spinels,  wiien  of  large  size,  are  esteemed  as  ^ems. 

Altered  Forms. — Acted  on  by  silicate  of  magnesia  in  solution,  and  changed  to 
Steatite  or  Serpentine,  also  when  the  alumina  is  not  wholly  removed  by  the  process 
of  change  it  becomes  Volknerite,  (fig*£l4*l-^^ 

MAGNETITE,  ffaid    Magnetic  Iron  Ore.     Oxydulated    Iron.    Magneteisenstein« 

MagneteisenerE.    Fer  Ozydul6,  JST. 

Monometric.  Observed  planes  0, 1,  /,  i2, 2, 22,  33, 10-10, 16-16, 
8|.  Figs  11  and  14 (common),  15  to  19,  168.  Cleavage:  octahe- 
dral, perfect  to  imperfect.  Dodecaliedral  faces  commonly  striated 
parallel  to  the  longer  diagonal.  Twins  like  f.  200,  Massive,  struc- 
ture granular — ^particles  of  various  sizes,  sometimes  impalpable. 

H.=5-5— 6-5.  G.=4-9— 5-2;  5168— 5180,  crystals,  Kengott, 
and  5*27  after  long  heating.  Lustre  metallic — submetallic.  (S)lor 
iron-black;  streak  black.  Opaque.  Fracture  subconchoidal, 
shining.  Brittle.  Strongly  magnetic,  and  sometimes  possessing 
polarity. 

CmnpotUiotL — ^fre  3Pe=asIron '72-4,  oxygen  27*6,  or  ^e  68*97,  fe  81-08=100.    Brei 
thanpt  describes  a  magnetite  from  Sparta,  N.  J.,  containing  magnesia ;  G.=4*41 — 
4*42.    A  variety  from  the  Monrne  Mts.  gave  Pro£  Andrews,  (Chem.  Gaz.,  1852,  8*79), 
Fe  71-41,  J^e  21*69,  ftg  6-46=Pe  (^e,  Ag). 

An  earthy  magnetite  (Eisenmulm)  from  near  Siegen  afforded  Genth,  (Ann.  Ch. 
1L  Pharm.  Ixvi,  277),  Pe  6620,  i'e  18-87,  Sjn  17*00,  Cu  0-09,  sand,  Ac  l-76=98-91= 
^6(^*0,501).    G.=8-76. 

BlB.  becomes  brown,  and  loses  its  inflaeuce  on  the  magnet,  but  fuses  with  great 
difficulty.  With  borax,  in  the  oxydizing  flame,  fusee  to  a  dull-red  glass,  whicn  be- 
comes clear  on  cooling,  and  often  assumes  a  yellow  tint ;  in  the  reducing  flame  be- 
eomas  bottle-green.    Dissolves  in  heated  muriatic  acid,  bujb  not  in  nitric  acid. 

Magnetite  occurs  in  beds  in  gneiss  or  syenite,  also  in  beds  or  isolated  crystals  in 
clay  slate,  hornblende  slate,  chlorite  slate,  greenstone,  basalt,  and  occasionally  in 
limestone.    Often  associated  with  emery. 

The  beds  of  ore  at  Arendal  and  nearly  all  the  celebrated  iron  mines  of  Sweden, 
consist  of  massive  magnetite.  Bannemora,  and  the  TUberg  in  Smaoland,  are  en- 
tirely formed  of  it.  Stul  larger  mountains  of  it  exist  at  Kurunavara  and  Gelivara, 
in  Lapland.  Fahlun  in  Sweden,  and  Corsica,  afford  octahedral  crystals,  (£  11), 
imbeaded  in  chlorite  slate.  Splendid  dodecahedral  crystals  occur  at  Normark  in 
Wermland.  The  most  powerful  native  magnets  are  found  in  Siberia,  and  in  the 
Hartz ;  they  are  also  obtained  on  the  island  of  Elba. 

Extensive  beds  of  magnetite  occur  in  the  counties  of  Warren,  Essex,  and 
Olinton,  New  York,  in  ^anite,  syenitic  granite,  or  allied  rocks ;  and  in  Orange, 
Putnam,  Saratoga,  Herkimer  counties,  Ac,  in  gneissoid  granite,  either  in  isolated 
masses  or  layers  alternating  with  the  layers  of  gneiss,  (B^k) ;  also  in  the  mountain- 
ous districts  of  Xew  Jersey  and  Pennsylvania,  and  on  the  eastern  side  of  Willia 
mountain  in  Buckingham  Co., Virginia ;  at  Franconia,  N.  H.,  in  epidoto  and  quartz, 
(£  14);  at  Warwick,  N.  T.  ;  near  Morgan  town,  Berks  Co.,  Penn.,  (£  11,  14);  at 
Marlboro*,  Rochester,  Bethel  and  Brid^ewater,  Vt,  in  chlorite  or  chlorite  slate,  (t 
11) ;  at  Swanzey,  near  Keene,  and  Unity,  New  Hampshire;  at  Deer  Creek,  Md. ;  at 
CNeil  mine.  Orange  Co.,  N.  Y.,  (f  1,  11,  14,  15,  17) ;  at  Webb's  mine,  Columbia 
Co.,  Penn.;  at  Haddam,  Conn.,  (f.  18,19,  169);  at  Hamburg,  near  Franklin 
furnace,  N.  J. ;  at  Raymond,  Davis's  Hill,  Maine,  in  an  epidotic  rock.  Masses 
strongly  magnetic  occur  at  Marshall's  Island,  Me. ;  also  at  Magnet  Cove,  Arkansas ; 
at  Goshen,  Chester  Co.,  Pa.  Large  beds  at  Hull,  South  Crosby,  Marmora  and  M*- 
dre,  Canada  West,  and  Bromet,  Sutton,  Canada  East,  at  Sutton  in  crystals. 

14 
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Xo  ore  of  iron  ia  more  generally*  difiiued  than  the  magnetic,  and  none  superior 
for  the  manufactare  of  iron.  It  is  easily  distinguished  by  its  being  attracted  read- 
11 V  by  the  magnet,  and  also  by  means  of  the  black  color  of  its  streak  or  powder, 
wiiich  is  some  shade  of  red  or  brown  in  specular  iron  and  brown  iron  ore.  The 
ore  when  pulverized  may  be  separated  from  earthy  impurities  by  means  of  •  mag- 
net, and  machines  are  in  use  in  many  parts  of  Northern  New  York  for  cleaning  the 
one  on  a  large  scale. 

Dimagnetite  of  Shepard  (Am.  J.  ScL  [2],  ziii,  892)  appears  to  be  a  magnetite 
pseudomorph.  The  slender  rhombic  prisms  occur  upon  a  surface  which  is  ooyered 
with  small  cubo-octahedrons,  dodec4inedrons  and  cubo-dodecahedrons  of  magnetite^ 
and  some  small  irregular  cayities  in  the  dimagnetite  crystals  contain  similar  crys- 
tals ;  moreover  no  difference  of  lustre  is  perceived  in  a  fractured  surface  of  the 
magnetite  and  dimagnetite.  The  species  imitated  in  the  pseudomorph  is  probably 
Lievrite.  The  angle  of  the  prism  varies  between  110°  and  115°,  according  to  the 
author's  measurements ;  (Shepard  gives  the  angle  180°).  One  crystal  gave  approxi- 
mately 110°  and  70°  ;  another  114°  20'  and  66<>  40';  another  112°  and68°»  and  tlie 
obtuse  edge  was  beveled  in  this  last  crystal  by  planes  (t?)  inclined  to  the  larger 
ones  at  an  angle  of  about  160^°.  The  laces  are  even  but  not  very  bright.  From 
Monroe,  Orange  Co.,  N.  Y. 

Altered  Forms. — ^By  deoxydation  through  organic  matter  changed  to  protoxyd, 
which  may  become  a  carbonate  or  spathic  iron.  By  ozydation  becomes  sesq^nioxyd 
of  iron  of  Specular  iron.  Pseudomorphs  of  chlorite  after  magnetite  have  been 
reported. 

FRANKLINTTE.  Berth. 

Monometric.  Observed  planes  1,  /,  (?,  2,  22.  Figs.  11, 16, 19, 
common.  Cleavage:  octahedral,  indistinct.  Also  massive,  coane 
or  fine  granular  to  compact. 

"H.=5-5— 6-5.  G.=5-069,  Thomson;  5-091,  Haidinger.  Lus- 
tre metallic.  Color  iron-black.  Streak  dark  redmsh-brown. 
Opaque.  Fracture  conchoidal.  Brittle.  Acts  slightly  on  the 
magnet. 

Compontiofu — (^e,  2n,  fin),  (9e,  Hn).  Analyses :  1,  Berthier,  (Ann.  des  Mines, 
iv,  189) ;  2.  Thomson,  ^in.  i,  488) ;  8,  Abich,  (Pogg.  xxiii,  842);  4, 5,  G.  J.  Diok- 
erson,  (0.  T.  Jackson's  Rep.  on  N.  J.  zinc  mines) : 

9e  Mn  Zn 

1.  66-  16-  17-    =99,  Berthier. 

2.  6610  14-96  17-43,  Si  0-20,  fi0-56=99-26,  Thomson. 
8.         68-88  18-17  10-81    "  0-40,  llO '7 8=98 -99,  Abich. 

4.         66-07  12-24  21-39    "  0-29=100,  Dickerson. 

6.         66-12  11-99  21-77    "  0  13=100,  Dickerson. 

RB.  infusible.  On  charcoal  affords  oxyd  of  zinc  at  a  high  heat  Manganese  re- 
action with  borax. 

SUted  to  occur  in  amorphous  masses  at  Altenberg,  near  Aix  la  ChapeUe. 

Abundant  at  Uamburffh,  N,  J.  near  the  Franklin  fiimace,  with  red  oxyd  of  nno 
and  garnet,  in  granular  limestone  ;  also  at  Stirling  Hill,  in  the  same  region,  wher« 
it  is  associated  with  willemite,  in  a  large  vein,  in  which  cavities  occasionally  eon- 
tain  crystals  from  one  to  four  inches  in  diameter. 

The  attempts  to  work  this  ore  for  zinc  have  proved  unsuccessful ;  but  it  is  ground 
up  for  a  dark  paint,  and  is  used  also  as  an  ore  of  iron.  The  zinc  is  said  to  give  in- 
ortMsd  tenacity  to  the  iron. 

OHBOMIC  IRON.     Chromite,  ffaid.    Ghromate  of  Iron.     Chromeisenstein.     Eis- 

enchrom.    Fer  Ghromate,  II. 

Monometric.  In  octahedrons,  (f.  11).  Commonly  massivey  stmo- 
tare  fine  granular,  or  compact 
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H.=5*5.  G.=4-321,  cryBtale,  Thomson;  4*498,  a  variety  from 
Styria ;  4-568,  Texas,  Pa.  Lustre  submetallie.  Streak  brown. 
Color  between  iron-black  and  brownish-black.  Opaque.  Frac- 
ture uneven.    Brittle.    Sometimes  magnetic. 

Oomontion.—^B  Sr,  or  (Fe,  Ag)  (Si,  Sr).  Analysis:  1,  2,  Seybert.jTAm.  J.  ScL 
iT,  821);  S,  4*  Abich,  (Pogg.  zziii,  885);  5,  6»  Langier,  (Abd.  d.  Mus.  d'Hist.  N.  yi); 
7,  8,  T.  a  Hunt,  (Logan's  Rep.  GeoL  Canada,  1849) ;  9,  Mobere,  (J.  £  pr.  Ch.  xliii, 
119);  10,  A.  Rivot,  (Ann.  Ch.  Phys.  [8],  xxx,  202);  11,  C.  Bechi,  (Am.  J.  Sci.  [2], 
xiv,  62);  12,  13,  Starr  and  Garrett,  (Am.  J.  Sci.  [2],  xiv,  46): 


1.  Chett«r  Co.  Pa.,  8514 

%  Baltimore,  86-00 

Z.  Baltimore,  masHvef  18*97 

4.  "  eryat  20'18 

5.  Siberia,  24* 

6.  Roraas,  25*66 

7.  Bolton,  Canada,  85*68 

8.  Lb  Memphramagog,  21*28 

9.  Beresof;  18*42 

10.  Baltimore  80*04 

11.  Volterra,  ToBOany,  88*93 
1%  Chester,  Pa.,  9e  88*95 
18.  Texas,  Pa.  88*66 


fig 


51-56 

89-51 

44-91 

60*04 

58- 

54-08 

45-90 

49*75 

64-17 

68-87 

42-18 

60-84 


Si 

9-72 
1800 
18-85 
11*85 
11- 

9*02 

8*20 
11*80 
10*83 

1*95 
19*84 

0-98 


3i 

2-90^=99*82,  Seybert 
10-60=9911,  Seybert 
0*88=98*26,  Abich, 

=99*46,  Abich. 

1-    Mn  1=100,  Langier. 
4-83=98*95,  Langier. 

=99*81,  Hunt 

-=100*46,  Hunt. 


0*91=101*01,  Moberg. 
2-21  •  Oa  2-02=99-60,  Rirot 
4-75=100*65,  Bechi. 
0-62,  Ni  0-10,  Starr. 
-   "  2*28,  Garrett. 


63*38     

a  With  tome  Titanic  Acid  f 

In  Hoberifs  analysis,  the  chromium  is  supposed  to  be  partly  protoxyd,  givine  the 
fMrmula  (j*e,  fig,  6r)  (4Sr,  Si).  Garrett's  analysis  of  the  Texas  ore  corresponds  to 
jfre  €r  98-16-f:^e  Pe  0*59+Ni  Fe  7*15.  In  grains  that  were  magnetic,  Garrett 
ImndSr  41-55, 9e  62*02,  Si  1*25,  corresponding  to  te  €r  61-07+J*e  9e  88-644-5i 
1-M=100*96,  (loc.  cit) 

B.B.  alone,  infusible.  With  borax  fuses  with  difficulty,  but  completely,  to  a  bean- 
tifiil  green  globule. 

Chromic  iron  occurs  in  serpentine,  forming  veins,  or  in  imbedded  masses.  It  as- 
data  in  givine  the  variegated  color  to  verde-anti<]^ue  marble. 

Occurs  in  the  Gulsen  mountains,  near  Eraubat  in  Syria;  in  crystals  in  the  islands 
of  TJnst  and  Fetlar,  in  Shetland ;  in  the  Department  du  Var  in  France ;  in  Sileeia 
and  Bohemia ;  abundant  in  Asia  Minor,  (Am.  J.  ScL  [2],  vii,  285) ;  in  the  £astem 
Urals. 

At  Baltimore,  Md.,  in  the  Bare  Hills,  it  occurs  in  large  quantities  in  veins  or 
masses  in  serpentine ;  also  in  Montgomery  Co.,  six  miles  north  of  the  Potomac;  at 
Cooptown,  Harford  Co.  and  in  the  north  part  of  Cecil  Co.,  Md.  In  Pennsylvania, 
in  W.  Goshen,  (crystals),  Nottingham,  Mineral  Hill,  and  elsewhere;  Chester  Co., 
near  Unionville,  abundant ;  near  Texas,  Lancaster  Co.,  very  abundant  Massive 
and  in  crystals  at  Hoboken,N.  J.,  in  Serpentine  and  dolomite;  sparingly  at  Milford 
and  West  Haven,  Conn. ;  in  the  southwestern  part  of  the  town  of  New  Fane,  and 
in  Jay,  Troy,  and  Westfield,  Vt ;  Chester  and  Blanford,  Mass. ;  on  L  &  Vache,  near 
Ban  Domingo ;  in  the  gold  sands  of  California ;  at  Bolton  and  Ham,  Canada  East 

This  ore  affords  the  oxyd  of  chrome,  used  in  painting,  etc.  The  ore  employed  in 
England  is  obtained  mostly  from  Baltimore,  Droctheim,  and  the  Shetland  Isles ;  it 
amounts  to  about  2000  tons  annually. 

PITCHBLENDK     Protoxyd  of  Uranium.    Pecherz,  IT.     Pechuran,  JTawf.    Nast- 
uran,  Kob.     Gummierz,  Pittinerz,  Breii,    Uranpechers.     Urane  Oxydul^,  H. 

Monometric.  Observed  forms,  f.  11, 16, 19.  Usually  massive 
and  botryoidal ;  also  in  grains ;  structure  sometimes  columnar  or 
curved  lamellar. 
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H.=5-5.  G.=6'4:68 — 8.  Lustre  submetallic  or  greasy  to  dulL 
Color  grayish,  greenish,  brownish,  red,  or  velvet-black.  Streak, 
brownish-black,  or  olive  green,  a  little  shining.  Opaque.  Frac- 
ture conchoidal,  uneven. 

Oompotition, — C^  f  Ramm.  Analyses :  1,  Klaproth,  (Beit  ii,  197) ;  2,  Pfaff,  (Sohv. 
J.  xxxY,  326) ;  8,  Rammelsber^,  (Pogg.  lix,  85) ;  4,  Ebelmen,  (Aon.  Gh.  Phys.  1849, 
498) ;  5,  Scheerer,  (Pogg.  Ixxii,  561) ;  6,  Kersten,  (Schw.  J.  Levi,  18);  '7,  Ton  Haner, 
(Jahrb.  geol.  Keichs.  1853,  107) : 

1.      086-5    J'e3Pe2-5    PbS  6  0    Si  5-0=100,  Klaproth. 
J.  84-52       ]fi'e8-24  420       2*02,  Co  1  •42=100  46,  Pfaffi 

8.  W3  79-15      fe  8*08    Pb  620  As  113,  Oa  2-81,  ft^O-46,  5i  580,  Bi  (with  Pb  wad 

Cu)  0-65,  fi  0-36=^9*09,  Raimnelsberfp. 

4.  "  75-94      J'eS-lO         422  iBji  082,  Ca  524,%  2*07.  l?fa  0*25,  0  882.  5i  8-48, 

S  0-60,  H  1  -86=100-89,  Ebelmen. 

5.  76-6,  Ph,  met.  acids,  and  Si  15*6  Sin  1*0  1^  4-1,  loss  and  rock  2*7,  Seheerer. 

6.  ^  72-00,  Un  0-05,  Ca  600,  5i  426  fl  14-75,  As  irace,  f  280,  HP  traee=Q9'U,  K. 

7.  BtT  80-52,  ^e  2-86,  Pb  6*07,  Sb  2-09,  S  1-18,  Si  1*79,  Ca.  2-97,  Sig  0-64,  fi  (h«, 

0  0-89»  T.  Hanar. 

The  speeimeBB  for  tbese  analyses  were  from  Joachimsthal,  excepting  Noa.  8,  6, 
and  7  ;  and  6  is  the  so-called  Gummien  ;  No.  5  is  the  crystallized^yariety ;  Ko.  7 
was  from  Przibram.  Vanadium  and  also  selenimn  occur  in  the  ore  from  Johanii- 
georgeustadt. 

B.K  alone  infusible,  but  in  the  forceps  colors  exterior  flame  ereen.  With  boraZt 
melts  to  a  dark  yellow  glass,  which  is  dirty  gjeen  in  the  reducing  flame.  ^  With 
soda  not  dissolved,  but  yields  the  smell  of  arsenic  In  the  state  of  powder  diaaolraa 
•lowly  in  nitric  acid,  CYolying  red  fumes  of  nitrous  acid.  Not  acted  on  by  muri- 
atic acid,  but  affords  easily  a  yellow  solution  with  nitric  acid.  Not  attraotabia  by 
the  maffnet. 

Pitchblende  accompanies  various  ores  of  silver  and  lead  at  Johanngeoreenatadt^ 
Harienberg,  and  Schneeberg  in  Saxony,  at  Joachimsthal  and  Przibram  in  Bohemia, 
and  Rctzbanya  in  Hungary.  It  is  associated  with  uranite  at  Tincrofb  and  Tolcam 
mines  near  Kedruth,  in  Cornwall ;  also  near  Adrianople,  Turkey ;  at  the  Middle- 
town  feldspar  quarry  in  octahedrons  with  truncated  eages,  according  to  Shepard. 

It  is  very  valuable  in  porcelain  painting,  affording  an  orange  color  in  the  en- 
amelling fire,  and  a  black  color  in  that  in  which  the  porcelain  is  baked.  A  labora- 
tory has  been  opened  at  Joachimstahl,  where  the  ore  is  converted  into  uranate  of 
soda  for  use. 

The  Pittinerz  of  Breithaupt  has  an  olive-green  streak.  H.^ — 8*5.  G.=4'8 — 6u 
The  ^immterz  of  the  same  author  has  H.r=2 '5 — 3.  G.=3'9 — 4-18.  Color :  hyacinth- 
red,  yellowish  and  reddish-brown,  and  looking  like  gum ;  contains  nearly  15  per 
eent.  of  water. 

CoRAcrrE,  Leconte,  (Am.  J.  Sci.  [2],  iii,  178). 

Resembles  pitchblende.  Amorphous,  with  a  pitch-black  color  and  gray  powder. 
H.=8.  Afforded  J.  D.  Whitney,  (Jour.  Bost  »oc.  N.  H.  1849,  vi,  36,  and  Am.  J. 
Bel  [2],  vii,  434) : 

^       th      tn       0       9e       £1      1^       Si 
59-80    5-36     14*44    7-47     224    0*90    464    4  35,  ftg,  fin  <rck;e=98'70. 

Excluding  the  carbonate  of  lime  as  impurity,  the  percentage  becomes : 

^  72-60,    Pb  6-56,     Ca  5-99,    Pe  2*74,    £1  110,    fl  5-68,    Si  5-88=10a 

B.B.  does  not  change  nor  tinge  the  flame.  Gives  the  reaction  of  uranium  with 
the  fluxes.  Dissolves  readily  without  heat  in  dilute  muriatic  acid,  effervescing 
atrongly  and  yielding  a  green  solution.  On  account  of  the  ready  solubility  in  acids, 
Hr.  Whitney  supposes  the  uranium  to  be  in  the  state  of  peroxyd  (^),  and  not  '09, 
aa  in  common  pitchblende. 

EuiaiTX,  Hiidinaer,  (Pogg.  1858,  iv,  Erganz.  848).  Resembles  pitchblende  and 
.eoracite.and  may  oe  an  impure  mineraL    Occurs  in  flattened  pieces,  occasionaUy 
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half  an  inch  thick.     H.=:3'5.     G.=4-086— 4*287,  v.  Zepharovich.     Lustre  greasy — 
■nbyitreous.      Color  dull   reddish-brown,  inclined  to  hyacinth-red  on  thinnest 
edges ;  streak  dull,  wax-yellow  to  orange.    Subtranslucent. 
Compontion, — ^According  to  F.  Bagsky,  (loo.  cit) : 

e         £1      9e      ^e       Ca      %     I'b      Si        0         P        ]Q[      As 
61-88     117     6-68     1-09     8-09     2*20    4-62     618     2-62    0*84     lO'CS,  <r.=99-80 

B.6.  like  pitchblende.  Decomposed  by  muriatic  acid.  At  lOO^C  loses  6*81  per 
eent,  and  at  300^  C,  4*77,  making  10*68  per  cent  of  water.  From  the  Elias  mine, 
Joachimstahl,  with  fluor,  dolomite,  quartz,  etc. 

The  carbonic  acid  may  be  combined  with  the  lime  and  part  of  the  magnesia  as 
Mrbonate,  making  6*7  per  cent. 

MELACONITE,  2>.    Black  Oxyd  of  Copper.    Eupfersehw&rze. 

Monometric?  Occurs  in  cubes  (pseudomorphs?)  with  truncated 
angles.    Cleavage :  none  distinct.    Mostly  massive. 

H.=3.  G.=6-25,  J.  D.  Whitney  ;  5-952,  Eamm.  Lustre  sub- 
metallic  to  earthy.  Color  dark  steel-gray  in  crystals,  to  black  or 
grayish-black  when  massive.    Opaque.    Streak  shining. 

Obmoonlioii.— ^O*=0zygen  20*16,  copper  79*86.     Often  with  one  to  two  per    ' 
•eni.  of  imparities,  consisting  mostly  of  silica,  lime,  and  iron,  J.  D.  Whitney.   B.B^ 
in  the  inner  flame  yields  easify  a  globule  of  copper. 

Ooears  at  Copper  Harbor,  Kewenaw  Point,  Lake  Superior,  forming  a  vein  in  eon- 

Silomerate,  from  which  about  40,000  lbs.  of  the  ore  were  removed ;  it  is  now  ez- 
lansted.  The  crystals  are  imbedded  in  the  masses,  and  Teschemacher  and  Ilayes 
haye  considered  them  pseudomorphs  after  red  oxyd  of  copper.  J.  D.  Whitney  ob- 
Jeets  to  this  yiew  on  the  ground  that  the  red  copper  of  tne  vein  is  in  octahedrons 
and  not  cubes,  and  that  no  evidence  exists  to  prove  that  such  a  change  has  taken 
plaee.  (See  J.  D.Whitney  in  Foster  and  Whitney  s  Report  on  Lake  Superior  Region, 
I*WPt2,p.99> 

The  Jtvpferaehmirte  or  Black  Copper  of  Werner  is  an  impurej  earthy  black  oxyd 
of  copper,  resulting  from  the  decomposition  of  other  ores,  heing  mixed  with  more 
or  less  sulphuret  of  copper,  pyrites,  and  other  impurities. 

PLUMBIC  OCHRE.    Lead-ochre.    Bleiglatte.    Glfitte. 

Massive.    Structure  sometimes  scaly  crystalline. 
G.=8*0.    Lustre  dull.     Color  between  sulphur  and  orpiment- 
yellow.    Streak  lighter  than  the  color.    Opaque.    Does  not  soil. 

CompoHtian. — ^J*b=Oxygen  7*17,  lead  92*83;  more  or  less  impure.  Analysis  by 
John,  (Schw.  J.  iv,  219  and  xxxii,  106): 

Ph  8910,        0  3-84,        Pe  and  Ca  048,        Bi  2-40=96-82. 

Melts  readily  before  the  blowpipe,  and  is  easily  reduced  on  charcoal  to  the 
metallic  state. 

It  is  said  to  occur  at  Badenweiler  in  Baden,  in  quartz.  Gerolt  states  that  it  has 
been  ejected  from  the  volcanoes  of  Popocatapetl  and  Jztaccituall,  in  Mexico.  It  is 
found  in  many  places  in  the  provinces  of  Chihuahua  and  Cohahuila  in  considerable 

guantities,  having  been  collected  along  the  streams  between  Ceralvo  and  Monterey, 
eing  supposed  to  come  from  the  range  of  mountains  running  nearly  north  of 
Monterey.  The  specimens  (often  2  or  more  cubic  inches  in  size)  are  between  orpi- 
ment  and  sulphur  yellow  in  color,  and  glisten  like  a  g^ranular  mica  of  a  nearly 

Selden  color.    The  natural  surface  is  slightly  crystalline  and  shining;  and  when 
roken  it  shows  a  scaly  texture,  (Bailey  in  Am.  J.  Sci.  [2],  viii,  420). 
Occurs  also  at  Austin's  mines,  Wythe  Co.,  Va. 
This  species  may  belong  with  the  TVimetric  Oxydt, 
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2.  HEXAGONAL  OXTDS. 


WATER. 


Rhombohedral.     Usual  in   compound  stellate  forms,  f.   210. 

liquid  above  32°  F.,  and  boils  at  212°  F.  A  cubic  inch  of  pure 
water  at  60*^  F.,  and  30  inches  of  the  barometer  weighs  252*458 
grains.     Colorless.    Inodorous.    Tasteless. 

Compontion. — ^HO:=Oxygeii  88*89,  hydrogen  ll'll. 

The  density  of  water  is  greatest  at  89^  1  F.,  according  to  Joule  and  Flayfidr, 
(Phil.  Mag.,  XXX,  41,  1847),  the  most  recent  investigators  of  this  subjects  Despreta 
obtained  39^  176;  Hallstrom  39^  88 ;  Blagden  and  Gilpin  89^ ;  Hope  89<*  6 ;  Mimek« 
88*804.  Below  this  temperature  it  expands  as  it  approaches  32^,  owing  to  incipient 
orystaUization. 

Water  as  it  occurs  in  nature  is  seldom  pnre.    It  ordinarily  contains  some  atoKW* 

fheric  air,  often  pore  oxygen  and  carbonic  acid,  besides  yarions  saline  ingredients, 
'or  analyses  of  the  waters  used  in  Boston,  New  York,  and  Philadelphia*  by  B. 
Silliman,  Jr.,  see  Am.  Jour.  Sci.  [2j,  ii,  218 ;  and  for  another  of  that  last  mentioned, 
by  M.  H.  Boy^,  see  same  Journal,  ix,  123.  In  different  mineral  waters  are  found  talis 
of  magnesia,  Ume,  iron,  soda,  potai^,  and  sometimes  traces  of  zinc,  arsenic,  lead, 
copper,  antimony,  and  even  tin,  these  ingredients  being  derived  from  the  rocks  or 
soil  of  the  region.  For  citation  of  numerous  recent  analyses  of  Waters,  see  K«ii- 
gott's  Min.  Forsch.,  1844-1849,  and  1850-51.     2  vols.  4to.     Vienna. 

See  on  the  Crystallization  of  Ice,  Leydolt,  Wien.  Akad.  vii,  477.  It  also  oeeon 
under  Trimetric  forms,  and  is  regarded  as  dimorphous. 

ZINCITE,  Ilaid     Bed  Zinc  Ore.     Red  Oxyd  of  Zino.    Zinkoxyd,  L.    2ne  Oxyd^ 

Rothzinkerz.    Spartalite,  £,  and  M. 

Hexagonal;  O  :  1=118°  7';  a=l-6208.  In  quartzoids  with 
truncated  summits,  and  prismatic  faces  /.  1  :  1=127°  4(y,  (to  43'), 
Kose,  /:  1=151°  53' ;  152°  20',  Levy.  Cleavage  basal,  eminent 
Usual  in  grains  or  coarse  particles  and  disseminated  masses,  struc- 
ture foliated ;  also  granular. 

H.=4 — i-5.  6.=5-482 — 5*524.  Lustre  subadamantine.  Streak 
orange-yellow.  Color  deep  red,  also  inclining  to  yellow.  Traas- 
lucent — subtranslucent     Fracture  subconclioidal.    Brittle. 

Oampotition. — 2n=0xygen  19*74,  zinc  80*26;  containing  oxyd  of  manganese 
as  an  unessential  in^^redient.  Analyses:  1,  Berthier,  (Ann.  d  Mines,  iy,  483);  2^  8, 
Whitney,  (Pogg.  Ixxi,  169) ;  4,  A.  A.  Hayes,  (Am.  J.  ScL  xlviii,  261): 

1.  2n  88-        finlln  12=100,  BeHhier. 

2.  94*46      fin  trace,  gangue  (franklinite)  4*49  Jen  1  *09=100-08,  Whitney. 
8.         96*19  8*70,  undecomp.  0*10=99*99,  Whitney. 

4*        98*48      iSln  5*50,  9e  0*36,  scales  of  specular  iron  0*44=89-78,  Hayes. 

Thin  seales  magnified  and  viewed  b^  transmitted  light  are  deep  yellow.  The 
author  finds  by  means  of  a  high  magnifying  power  that  this. ore  is  free  from  foreign 
scales  of  red  oxyd  of  iron  or  other  substances ;  and  consequently  the  color  is  pro* 
hablv  due  as  held  by  G.  Rose  and  J.  D.  Whitney,  to  the  presence  of  fin. 

B.B.  alone  infusible ;  with  borax  yields  a  yellow  transparent  glass.     Dissolves 
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without  offorveBcence  in  nitric  acid.  On  exposure  to  the  air,  it  suffers  a  partial 
decomposition  at  the  surface,  and  becomes  invested  with  a  white  coating,  which  is 
carbonate  of  zinc. 

Occurs  with  Franklinite  and  also  with  calcareous  spar  at  Stirling  Hill,  Sussex 
Co.,  sometimes  in  lamellar  masses  in  pink  calcite.  It  was  first  noticed,  described, 
and  analyzed,  by  Dr.  Bruce,  (Bruce's  American  Mineralog.  Journ.,  voL  i.  p.  96;. 

Mitscherlich  has  observed  minute  six-sided  prisms  in^the  iron  farnaces  of  Konigs- 
bQtte,  in  Silesia,  which  he  believes  to  be  identical  with  this  species.  SiniiUr 
crystals  have  been  met  with  in  the  zinc  furnaces  near  Siegen.  It  has  been  observed 
in  considerable  quantities  in  the  furnaces  and  roast-heaps  at  the  New  Jersey  zinc 
mines ;  surface  drusy,  color  white  to  amber-yellow,  (Am.  .J.  ScL  [2],  xiii,  417) ; 
also  by  M.  StadtmuUer  at  the  iron  furnace  of  Van  Deuscnville,  Mass.  An  oxyd  of 
zinc  mixed  with  hydrate  of  iron  occurs  on  marmatite  at  Bottino  in  Tuscany,  which 
Afforded  G.  Bechi  (Am.  J.  Sci.  [2]  xiv,  62)  2n  81-725,  Fe  47*450,  ^  20*825. 

CORUNDUM.  Sapphire.  Emenr.  Oriental  Amethyst,  Topaz,  Ruby,  Emerald. 
Adamantine  Spar.  Rubin.  Salamstein  SmirgeL  Eorund.  Demanthspath. 
Tel^ie.     Corindon.    Asteria  of  Pliny. 

Ehomboliedral ;  R :  jR=Se<=>  4',  O  :  l(^^=122o  26 ;  0=1-363. 
Observed  planes :  rhombohedrons,  i,  J,  l(i?)»  -2,  -1 ;  pyramids, 
|2,  V2,  22,  J2, 12, 42,  ^2,  82  ;  scalenohedrons  fS,  |»,  i^,  (=y  |, 
yf ,  il) ;  also  I,  *2,  t|,  O. 


f2 
22 


2 

809 


J2  (pyr.)=128o  2'. 
22    "     =124^. 
^=136°  58^ 
2=78^  46'. 

sio 


O  :    i=162o  19'.  O  :  ^2  =118<>  49'. 

0  :    i=141o  48'.  O  :  42  =100°  24'. 

O:    2=107^38'.  O  :  f '  =120^  59'. 

O  :  22=110^  9'.  O  :  Vf=121^  58'. 

Cleavage :  basal,  sometimes  per- 
fect, but  interrupted,  commonly 
imperfect  in  the  blue  variety ;  also 
rhombohedral.  Large  crystals  usu- 
ally rough.  Twins :  face  of  com- 
position R.  Also  massive  gran- 
ular or  impalpable ;  often  in  layers 
from  composition  parallel  to  Jx, 

H.=9.  G.=3-909-4-16.  Lustre 
vitreous ;  sometimes  pearly  on  the 
basal  planes,  and  occasionally  ex- 
hibiting a  briglit  opalescent  star  of 
six  rays  in  the  direction  of  the  axis. 
XJolor  blue,  red,  yellow,  brown, 
gray,  and  nearly  white ;  streak  uncolored.  Transparent — ^trans- 
lucent. Fracture  conchoidal,  uneven.  Exceedingly  tough  when 
compact. 

Sapphire  is  pure  alimiina  crystallized. 

The  species  Corundum  includes  sapphire,  emery,  corundum,  and  other  yarieties. 
Corundum  embraces  the  opaque  specimens,  usually  of  dingy  colors  and  often  dark; 
emery  the  massive  granular  or  compact  variety,  more  or  less  impure,  and  sapphire, 
the  brightly  colored  yarieties.  Tlie  following  are  analyses  by  J.  Lawrence  ^mith, 
taken  from'an  elaborate  paper  in  the  Amer.  J.  Bci.  [2],  x,  854,  xi,  58.  The  column 
of  hardness,  gives  the  enective  abrasive  power  of  the  powdered  mineral,  that  of 
sapphire  being  100 ;  Mag.  stands  for  Magnetite : 
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1.  Sapphire  of  India, 

2.  Ruby  of  India, 

8.  Comndum  of  Asia  Minor, 

4. 

of  Nicaria, 

5. 

of  Ania, 

6. 

of  India, 

7. 

of  India, 

Emery^ 

8.  Kulah, 

9.  Samoa, 

10.  Nicaria, 

11.  Kolah, 

12.  Gumuch, 

IS.  Naxos, 

14.  Nicaria, 

15.  Gumuch, 

16.  Kulah, 

H. 

G. 

^1 

Mag. 

Ca 

Si 

fi 

100 

4-06 

97-51 

1*89 

0-80 

— ssioo-aa 

90 

97-82 

1-09 

1-21 

=  99*62. 

77 

8-88 

92*89 

1*67 

1*12 

2*06 

1-60=  98-88. 

66 

8*92 

87*52 

7-50 

0*82 

2*01 

0*68=  99*58. 

60 

8-60 

86-62 

8*21 

0*70 

8*85 

1*16=101*04. 

58 

8*89 

93*12 

0-91 

1*02 

0*96 

2*86=  98-87. 

55 

8-91 

84-56 

7*06 
9e 

1*20 

4*00 

8*10=  99-92. 

57 

4-28 

68-50 

88*25 

0-92 

1*61 

1*90«101-18. 

56 

8-98 

70-10 

22*21 

0*62 

4-00 

2*10=  99-04. 

5o 

8-75 

71*06 

20*82 

1*40 

4*12 

2*58=  99*4S. 

58 

4-02 

68*00 

80*12 

0*50 

2*86 

8*86=  98-S4. 

47 

8-82 

77*82 

8-62 

1*80 

813 

8-11=  99-48. 

46 

8-75 

68-58 

24-10 

0-86 

8*10 

4*72=101-81. 

46 

8-74 

75-12 

13-06 

0-72 

6*88 

3*10»  98*88. 

42 

4-31 

60-10 

83*20 

0-48 

1*80 

5*62=101 -sa 

40 

3-89 

61*05 

27*16 

1*30 

9-68 

2*00— 101-11. 

B.B.  unaltered,  both  alone  and  with  soda;  fuses  entirely  with  borax,  though  with 
great  difficulty ;  and  also,  if  pulverized,  with  salt  of  phosphorus.  Not  attacked  by 
acids.  Friction  excites  electricity,  and  in  polished  specimens  the  electrical  attrao- 
tion  continues  for  a  considerable  length  of  time. 

The  r«</ sapphire  is  sometimes  called  Oriental  ruby;  the  yellow,  topaz;  the 
green,  emercUa;  violet,  amethyst ;  and  hair-brown,  adamantine  spar  ;  the  afiteristad 
crystals,  asteria,  a  name  used  by  Pliny.  ^ 

This  species  is  associated  with  crystalline  rocks,  aa  granular  limestone  or  dolomite^ 
gneiss,  granite,  mica  slate,  chlorite  slate.  The  fine  sapphires  are  usually  obtained 
from  the  beds  of  rivers,  either  in  modified  hexagonal  prisms,  or  in  rolfed  masaea, 
accompanied  by  grains  of  magnetic  iron  ore,  and  several  species  of  gems.  The 
emery  of  Asia  Minor,  according  to  Dr.  Smith,  occurs  in  granular  limestone. 

The  best  ruby  sapphires  occur  in  the  Capelan  mountains,  near  S^ian,  a  city  of 
Pegu,  and  in  the  kingdom  of  Ava ;  smaller  individuals  occur  near  Bilin  and  Mero- 
witz  in  Bohemia,  and  in  the  sand  of  the  Expailly  river  in  AuYergne.  Blue  si^ 
phires  are  brought  from  Ceylon ;  this  variety  was  called  Salamstein  by  Werner. 
Corundum  occurs  in  the  Carnatic  on  tho  Malaoar  coast,  in  the  territories  of  Ava, 
and  elsewhere  in  the  East  Indies ;  also  near  Canton,  China.  At  St  Gothard  it 
occurs  of  a  red  or  blue  tinge  in  dolomite,  and  near  Mozzo  in  Piedmont,  in  white 
compact  feldspar.  Adamantine  spar  is  met  with  in  large  coarse  hexagonal  pyramids 
on  the  Malabar  coast,  in  Gellivara,  Sweden.  Emery  is  found  in  large  boulders  at 
Naxos,  Nicaria  and  Somos  of  the  Grecian  islands;  also  in  Asia  Minor,  12  miles 
east  of  Ephesus,  near  Gumuch-dagh,  where  it  was  discovered  in  situ  by  Dr.  J. 
Lawrence  Smith,  associated  with  margarite,  chloritoid,  pyrites,  calc  spar,  ete. ;  and 
also  at  Kulah,  Adula,  and  Manser,  the  last,  l4  miles  north  of  Smyrna ;  abo  with 
the  nacrite(?)of  Cumberland,  England.  Other  localities  arc  in  Bohemia,  near  Pets- 
chau,  in  the  Ural,  near  Katherinenburg,  and  in  the  Ilmen  mountains,  not  far  from 
Miask ;  Frederick  Valley,  Australia. 

Blue  sapphire  occurs  at  Newton,  N.  J.,  (now  rare),  with  hornblende,  mica,  feld- 
spar, and  tourmaline,  in  granular  limestone ;  red  variety  at  Vernon,  N.  J.,  near 
State  line,  crystals  often  several  inches  long;  crystals  of  bluish  and  pink  colors^ 
occur  at  Warwick,  N.  Y.,  in  the  cavities  of  large  crystals  of  spinel.  At  Amity,  N. 
Y., white,  blue  and  reddish  crystals  accompany  spinel  and  rutile  in  granular  lime- 
stone. In  Pennsylvania,  grayish  corundum  occurs  in  large  crystals  in  Delaware 
Co. ;  near  Village  Green  in  Aston  ;  at  Mineral  Hill  in  loose  crystals ;  also  in  crys- 
tals at  Unionville,  Chester  Co.,  abundant,  with  tourmaline  in  margarite,  and  in 
albite  some  masses  weighing  4000  pounds,  and  crystals  being  occasionally  4  inches 
lone.  Pale  blue  crystals  are  founa  with  kyanite  at  West  Farms,  C'Onn.  near  Litch- 
field. A  boulder  of  blue  massive  corundum,  affording  broad  cleavage  surfaces,  has 
been  found  in  Buncombe  Co.,  North  Carolina ;  and  crystals  and  massive  corundum 
in  place  in  Gaston  Co. ;  and  a  fine  red  sapphire  has  been  obtained  in  Cherokee  Co.» 
Georgia.    In  Canada  at  Burgess,  red  and  blue. 
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Bed  sapphire  is  the  most  highly  esteemed.  A  crystal  weighing  four  carats,  per- 
fect in  transparency  and  color,  has  been  valaed  at  half  the  price  of  a  diamond  of 
the  same  size. 

They  seldom  exceed  half  an  inch  in  length.  Two  splendid  red  crystals,  however, 
having  the  form  of  the  pyramidal  dodecahedron,  and  **  de  la  long^enr  da  petit 
doigt,  with  a  diameter  of  about  an  inch,  are  said  to  be  in  the  possession  of  the 
king  of  Arracan.    Transparent  blue  sapphires  are  sometimes  over  three  inches  long. 

The  sapphire  is  cut  by  means  of  diamond  dnst,  and  polished  on  copper  or  lead 
wheels  with  the  powder  of  emery. 

The  word  sapphire  is  from  the  Greek  vaw^tpos,  the  name  of  a  blue  stone,  and 
probably  the  lapis  lazali,  which  Agrees  with  the  character  eiven  it  by  Theophraa- 
tns,  Pliny,  Isidorus,  and  others.  The  latter  remarks,  "  Sapphirns  coBmleus  est  com 
purpara,  habens  pnlveres  anreos  sparsos,"  particles  of  iron  pyrites,  which  are  fre- 
quently disseminated  through  lapis  lazali,  looking  like  gold.  Corandam  is  a  word 
of  Asiatic  origin. 

Altered  Forms. — Corandam  ander  some  circumstances  absorbs  water  and  changes 
to  diaspore;  and  perhaps  also  to  the  mica-like  mineral  margarite.  It  is  also  re- 
placed by  silica,  forming  quartz  pseudomorphs. 

HKMAtitk.  Specular  Iron.  Iron  Glance.  Perozyd  of  Iron.  Red  Iron  Ore. 
Oligiste  Iron.  Micaceous  Iron  Ore.  Red  Hematite.  Red  Clay  Ironstone.  Red 
Ocnre.  Iron  Foam.  Eisenglanz.  Rotheisenstein,  W.  Blutstein,  JTatM.  Roth- 
«isenerz.    Eisenozyd,  X.    Rother  Glaskopf.    Fer  Oligiste,  IT. 

Ehombohedral    B  :  ^=86°  10',  O :  ^=122^  30' ;  a :  1-3591. 
Observed  planes :  rhombohedrons,  ^j  J,  |,  |,  1  (H)^  f ,  4,  -5,  -2, 

-fj  -Ij  -i,  -h  -^5  -i»  -4;  scalenohedronsjl',  i',-4'>  i'j  2';  i 
-4* ;  pyramids,  i2,  f2,  ^2,  ^2,  42;  prisms,  /,  i2,  ij  ;  and  the 


basal  plane  O, 

O:    2=107°  40^.  2 

O  :  §2=137°  49'.  5 

0:^2=1180  63'.  i 

O  :  1»=103°  32'.  I 


2=68°  47'. 
5=61°  34'. 
i=143°  7'. 


B :  ^2=154°  2'. 
B  :  i  =148°  56'. 
B  :  i2  =136°  Sy. 
1' :  i2  =162°  41'. 


i=116°22'. 
Cleavage:  parallel  to  l>  andi?/  often  indistinct    Twins:  face 
of  composition^;  also  O,   Also  columnar — granular,  botryoidal, 
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VefOTiiu. 
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Elba. 


Xlba. 


and  stalactitic  shapes ;  also  lamellar — laminae  joined  parallel  to  0^ 
and  variously  bent — ^diick  or  thin  ;  also  granular — ^fnable  or  com- 
pact 
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II.=5*5— 6*5.  G.=4-5 — 5-3 ;  of  some  compact  varieties,  as  low 
as  4*2.  Lustre  metallic  and  occasionally  splendent;  sometimes 
earthy.  Color  dark  steel-gray  or  iron-black ;  when  earthv,  red. 
Streak  cherry-red  or  reddish-brown.  Opaque,  excent  wnen  in 
very  thin  laminsB,  which  are  faintly  translucent,  ana  blood-red. 
Fracture  subconchoidal,  uneven.  Sometimes  slightly  attractable 
by  the  magnet. 

Campo9itu>rL — 3Pe=Iron  70,  oxygen  30. 

B.B.  infoBible  alone;  with  borax  forms  a  green  or  yellow  glass.  Dissolyee  reftd- 
ily  in  heated  muriatie  acid,  when  pulverized. 

This  species  includes  the  old  species  specular  iron  and  red  iron  ore,  the  latter  on- 
crystallized,  and  presenting  the  color  of  the  former  when  in  powder.  Specular  inm 
includes  specimens  of  a  peHect  metallic  lustre ;  if  the  structure  is  micaceous,  it  ia 
called  micaceout  iron.  The  varieties  of  a  sub-metallic  or  non-metallic  lustre,  were 
included  under  the  name  of  red  hematite,  Jibrimt  red  iron  ;  or  if  soft  and  eartJiY,  red 
ochre,  and  when  consisting  of  slightly  coherent  scales,  tcaly  red  iron,  or  red  ir<m 
froth.  Under  this  species  must  also  oe  included  different  clay  or  argiUaceous  iron 
ores,  many  of  which  contain  but  small  portions  of  iron  ;  reddle  or  red  chalk,  the 
t^ommon  arawing  material,  which  has  an  earthy  appearance  and  a  flat  conchoidal 
fracture ;  jaspery  clay  iron,  more  firm  in  its  structure  than  the  preceding,  and  hav- 
ing a  large  and  flat  conchuidal  fracture  ;  columnar  and  lentictdar  awgilMceotu  iron, 
distinguished  by  a  columnar  or  flat  granular  structure.  Jtabirite  is  a  g^nular  slaty 
rock  consisting  of  specular  or  magnetic  iron  and  quartz. 

Specular  iron  occurs  in  crystalline  rocks ;  also  among  the  ^ected  layas  of  Yesu- 
vius,  etc.  Argillaceous  ores  form  beds  in  secondary  rocks.  It  is  usually  an  associate 
of  emery. 

Fine  specimens  of  this  species  are  brought  from  the  island  of  Elba,  which  has  af- 
forded it  from  a  very  remote  period,  and  is  described  by  Ovid  as  *'  Insula  inexhaua- 
tis  chalybdum  generosa  metallis."  The  surfaces  of  the  crystals  oft«n  pr^nt  an 
irised  tarnish,  and  brilliant  lustre.  The  faces  O  and  ^  are  usually  destitute  of  this 
tarnish  and  lustre,  and  may  therefore  assist,  when  present,  in  determining  the  situ- 
ation of  other  planes  when  the  crystal  is  quite  complex.  St.  Oothard  affords  beau- 
tiful specimens,  composed  of  crystallized  plates  grouped  in  the  form  of  rosettes,  and 
accompanying  crystals  of  feldspar.  Near  Limoges,  France,  it  occurs  in  larjge  crys- 
tals. Fine  crystals  are  the  result  of  volcanic  action  at  Etna  and  Vesuvius,  and 
{particularly  in  Fossa  Kankarone,  on  Monte  Somma,  where  it  incrusts  the  ejected 
avas.  Arendal  in  Norway,  Langbanshyttan  in  Sweden,  Framont  in  Lorraine, 
Dauphiny,  and  Switzerland,  also  afford  splendid  specimens.  Red  hematite  occurs 
in  reniform  masses  of  a  fibrous  concentric  structure,  near  Ulverstone  in  Lancashire, 
in  Saxony,  Bohemia,  and  the  HaHz.  In  Westphalia  it  occurs  as  pseudomorpha  of 
calcareous  spar.     In  Brazil  it  is  associated  with  quartz. 

Hematite,  both  compact,  micaceous,  and  jaspery,  is  abundant  in  St.  Lawrence 
and  Jefferson  Cos.,  N.  Y.,  at  Gouverneur,  II ermon,  Edwards,  Fowler,  Canton,  Ac. 
Handsome  irised  crystallizations  of  specular  iron  are  found  at  Fowler,  in  cavities  in 
granular  micaceous  iron  ore,  associated  often  with  splendid  groups  of  quartz  crrs- 
tals.  Other  localities  are  Woodstock  and  Aroostook,  Me.,  and  Liberty,  Md.  Oc- 
curs also  in  the  Blue  Ridge,  in  the  western  part  of  Orange  Co.,  Yo.  Micaceous  iron 
in  lar^e  masses,  composed  of  irregular  curved  laminaei,  occurs  at  Hawley,  Mass., 
and  Piermont,  N.  II. ;  also  eight  miles  above  Falmouth,  Stafford  Co.,  Va.,  on  the  Rap- 
pahannock river ;  St.  Annand,  Canada  East  Red  hematite  is  found  at  Ticonderoga, 
upon  Lake  George.  The  iron  mountain  and  Pilot  Knob  of  Missouri  are  situated 
about  fourteen  miles  from  the  La  Motte  lead  mines,  and  ninety  miles  south  of  St. 
Louis.  The  Iron  Mountain  is  800  feet  in  height,  and  consists  wholly  of  massive 
peroxyd  of  iron  lying  in  loose  blocks,  which  are  largest  about  the  sunmiit,  many  10 
to  20  tons  in  weight.  The  Pilot  Knob  is  estimated  by  J.  D.  Whitney  at  660  feet  in 
height ;  it  is  made  up  of  a  quartzose  rock  of  the  azoic  period  and  is  capped  with 
specular  iron  whicn  has  an  appearance  of  stratification  and  is  micaceous  in 
structure.  Lenticular  argillaceous  ore  is  abundant  in  upper  Silurian  rocks,  in  Oneida, 
Herkimer,  Madison,  and  Wayne  Cos.,  N.  Y.,  constituting  one  or  two  beds,  ten  to 
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twenty  inches  thick,  in  a  compact  sandstone;  and  the  same  exists  in  similar  strata 
in  Pennsylvania  and  as  far  south  as  Alabama.  Large  beds  exist  at  Wallace  Mine,  Lake 
Huron  and  McNab,  and  Marmora,  Canada  West. 

This  ore  affords  a  considerable  portion  of  the  iron  manufactured  in  different  coun- 
tries. The  varieties,  especially  the  specular,  require  a  greater  degree  of  heat  to 
smelt  than  other  ores,  but  the  iron  obtained  is  of  good  quality.  Pulverized  red  he- 
matite is  employed  in  polishing  metals,  and  also  as  a  coloring  material.  This  spe- 
cies is  readily  distinguished  from  magnetite  by  its  reddish  streak. 

Hematite,  a  word  in  use  among  the  ancients,  was  applied  to  this  species  on  ac- 
count of  the  red  color  of  the  powder,  from  di^ia,  blood.  The  term  ipeeular  alludes 
to  the  brilliant  lustre  it  ofEen  presents. 

ALTERED  Forms. — ^By  deoxyaation  through  organic  matter  forms  magnetite  or  pro- 
toxyds;  and  fh>m^e  latter  comes  tpathic  iron  by  combination  with  carbonic  acid; 
or  by  further  deoxydation  through  sulphuretted  hydrogen,  forms  pyritee.  By  c;  m- 
bination  with  water,  forms  Limonite.  Limonite,  magnetite,  and  pyriteSjOon^tiute 
occurring  pseudomorphs  after  Hematite.  ,  pgik 

rLMENTTEl,  Kupffer,  Titanate  of  Iron.  Criohtonite,  Boumon.  Titaniferous  Iron. 
Menaken,  Menaccanite,  Kibdelophan,  Basanomelan,  Kobell.  Titaneisen.  Ilys- 
tatite.     Washingtonite,  Shepard.    Mohsite,  Levy, 

Rbombohedral ;  tetartohedral  to  the  hexagonal  t3rpe.  R :  R 
=85°  40'— 86°  10',  86°  5,  Eose  and  Descloizeaux,  85°  59^,  Mohs. 
Observed  planes :  rhombohedrons  J,  l(i?),  ^i* 

-S,  -I,  -2,  -i ;  pyramids,  |2,  ^2,  V^, 
whicli  are  hemihedral ;  also  /,  t2,  O.  An- 
gles nearly  as  in  I^ematite.  Often  a  cleav- 
age parallel  with  the  terminal  plane, 
— ^bnt  properly  due  to  planes  of  composi- 
tion. Crystals  nsuallv  tabular.  Twins : 
fiice  of  composition  U ;  sometimes  pro- 
ducing when  repeated  a  form  resembling  £  813.  Often  in  thin 
plates  or  laminse,  angular  masses  or  grains. 

H.=5 — 6.  G.=4-5 — 5.  Lustre  submetallic.  Color  iron-black. 
Streak  metallic,  black  to  brownish-red.  Opaque.  Fracture  conchoi- 
dal.    Influences  slightly  the  magnetic  needle. 

Yasiktibs. — This  species  includes  several  varieties  which  have  been  considered 
distinct  species.  They  are  however  identical  in  crystallization,  and  the  differences 
arise,  as  snown  by  Rose,  from  the  isomorphoos  nature  of  titanic  ozyd  and  perozyd 
of  iron.    The  following  are  the  most  important  of  these  varieties : 

AxotcnumB  Iron,  Kibdelophan  of  Kobell. — Physical  characters  as  above.  H.:=6 
— 6-6.  G.=4 -661,  Mohs;  4-723— 4*786.  Breit.  Occurs  in  crystals ;  usually  massive, 
or  in  thin  plates  or  laminae ;  R  :  i?=85°  59'. 

jRmeni^tf.— Occurs  crystallized  and  massive  at  Lake  Ilmen,  near  Miask,  whence 
the  name  Ilmenite.  In  general  the  physical  characters  the  same  as  above.  H.=6. 
G.=4-896,  Breit. ;  R  :  R=^b^  48'. 

Mennaccanite. — Occurs  massive  with  traces  of  cleavage  and  in  grains.  Fracture 
uneven  to  flat  conchoidal.  H.=6-5.  G.«4-7— 4-8..  Streak  black.  Color  light 
iron-black  to  steel-gray.     Magnetic.     First  observed  at  Mennaccan,  Cornwall. 

CW<r^ont>.— In  acute  rhombohedrons  ;i2:/2.=86®  6i';  -5  : -6=61<*  27'.  H. 
=6.     G.=4'79.     Cleavage  imperfect.     From  Oisans. 

Hyttatite.  Hyetatinchee  EitenerZy  Breit.— Titaniferous  iron  from  ArendaL  R  :  R 
=86°  10'.     Cleavage,  and  color  as  in  Umenite.     H.^.     G.=5. 


curs 

nal , '-     .  V 

ing  the  faces).     Rhombohedral  cleavage  often  distinct ;  0  the  brightest  uce,  R  the 
least  so.     tt=6-75.  G.=4-968,  from  Westerly ;  6-016,  from  Litchfield.  Anal  18,  14. 
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K  Bmtmutmelan  of  Kobell,  is  placed  by  Breithsupt  along  Tnth  hystatite. 

fVtM.'^TviM  iron  tand  or  trappiaches  ei*enerz  of  Breithaupt,  is  described  as  oceor- 
;ux)C  :x  kVtahedrons  and  cubes  m  ronndish  grains.     It  is  iserine,  (p.  102). 

tVe  tiimmifirttui  iron  of  Aschaffenburg.--Occnrs  massive  and  in  plates,  with  hn- 
p«H«c«  ck«vage  in  one  direction.     H.=6.     G.=4'78.     Color  iron-black. 

CmkDotiium. — ^¥i  and  9e  in  various  and  probably  indefinite  proportions.  H.  Bom, 
Ro«e  nolds  that  the  ^i  (titanic  acid)  and  ^e  (protozyd  of  iron)  found  in  muQ- 
Twv,  arise  from  an  oxydation  of  the  titanic  oxyd  (¥i)  of  the  mineral,  at  the  expense 
of  the  Pc,  which  takes  place  during  the  investi^tion.  Berzelius  sustained  the  view 
of  Rose  both  on  atomic  grounds,  and  on  that  of  the  magnetism  of  the  mineraL  Rose 
•hows  that  the  specific  gravity  increases  with  the  proportion  of  iron. 


Marignac,  (loc  cit) ;  19,  Plantamour,  (J.  f  pr.  Chem.  xziv,  802) ;  16-18,  Kobell, 
(loo.  cit);  19,  Rammelsberg,  (3d  Supp.  122);  20,  T.  S.  Hunt,  (Logan's  G.  Rep. 
1849,  1850,  105,  and  Amer.  Jour.  ScL  [2],  xi,  281) : 

Ti         Pe        *'e 

1.  Kihdd,  Gastein,         69.-00      4*25    86*00,  fin  1-65=100,  EobelL 

2.  CVicA^.  St  Cristophe,52-27       1*20    46  53=100,  Marignac 

8.  Iltneniie,  Ibnen,Mts.,46-92     10*74    87*86,  fin  2*78,  Mg  114=99*89,  Mos. 

4.  "  "  46-67     11*71     85*87,  fin  2*89,  fig  0*60,  Ca  0*25,  €r  0*88.  Hi 

2*80=100*17,  Moeander. 

5.  "  "  45*4      40*7       141,  Oa  0-5,  Bn  0-5,  fb  0-2=101-4,  D. 

6.  «•  Egersund,  48-78    42*70     13*57=100,  Rose.      . 


7.  Menace. 
8. 

9. 


(I 


«i 


it 


48-24 
42-57 


28-66 
28*21 


27*91=99-81,  KobelL 

29*27,  Ca  0-50,  fig  1*22,  Cr  0-38,  5i 


41-08     25-93 


98-75,  M. 


10. 

11.  Hffttatite,  Arendal, 
12. 


39-04    29-16 


18. 
14. 


"        Conn. 


24-19 
28-59 

25-28 
22-21 


58  01 
58-51 

51-84 
59-07 


29-04,  Ca  0*49,  fig  1*94,  Yt  and  <Be  0*68 

0^7=99*18,  M. 

27*28,  Ca  0-96,  fig  2*80,  fin  0-21,  €r  012.  5i 

0-31=99-18,  IL 

19-91,  Ca  0-33,  fig  0*68,  5i  1-17=99-29.  BL 

13-90,  Ca  0*86,  fig  MO,  €r  0*44,    Si    1*88, 

^100-28  M" 

22  -86=99  -98,  Kendall. 

18-72=100,  Marignac. 

15.  Titan.  I.  Uddewalla,  15-56    71*25     11-32  F.  Si  and  loss  187=100,  Plant 

16.  "     Aschaffenberg,  14-16    75-00     10-04,  fin  0-80,=100,  Kobell. 

17.  Batanom.  Schweiz,    12-67     82-49       4*84=100.  Kobell. 

18.  Titanic  I.       "  10*0       88-5         1-5  with  Mn=100,  Kobell. 

19.  "        Binnen,    ©8  58    J»e  91-42=100,  Rammelsberg.         [Hunt    G.=4*66, 

20.  St  Paul,  Canada,    5i  48*60  ]^e  46*44,  including  some  peroxyd,  fig  8-60=98-64, 

A  large  crystal  from  Miask  gave  E.  R  Schmid  (Pogg.  Ixxxiv,  498),  5i  28-06,  Pe  70*7, 
Jin  0-7=99-9.  Specific  gravity  of  Miask  mineriU,  4-579— 4-780,  and  after  long 
heating  4-960 — 1*963,  Kengott,  (Min.  Untcrs.  ii,  124). 

The  proportion  of  peroxyd  of  titanium  to  peroxyd  of  iron  in  analyses  1  to  20,  ac- 
cording to  the  view  of  Rose,  is  as  follows : — 

9i  ¥e 

5  :  4  (G.  4-66)=58*6  peroxyd  of  Ti,  to  46*4  peroxyd  of  Fe. 


AnaL  1, 
2, 

6-9, 

11. 
14. 

15, 

n» 

20, 


1  :  1  (G.4-727)=481 
4 :  6  (G.  4-77)=s42-5 
2:8  (G.  4*74)=38*2 
1  :  8  (G.  4*98)=28*6 
1 :  4  (G.  4-96)=18-8 
1 :  6  (G.  4-78)=18-4 
1 :  8  =10-4 

1 :  10(G.6*127)=  8-5 


tt 


it 


it 
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It 


tt 


tt 


tt 
tt 
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51-9 
67*5 
61*8 
76-4 
81*2 
86-6 
89*6 
91-5 
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B.  R  alone  unchanged.  With  salt  of  phosphoms  in  the  redaction  flame,  a  dnll 
red  glass.     Dissolves  very  slowly  in  muriatic  acid. 

Fine  crystals  of  ilmenitc,  sometimes  an  inch  in  diameter,  occur  in  Warwick,  * 
Amity,  and  Monroe,  OranjEje  County,  N.  Y.,  imbedded  in  serpentine  and  white 
limestone,  and  associated  with  spinel,  chondrodite,  rutile,  (Sec  ;  also  four  luilcs  west 
of  Edenville,  and  near  Greenwood  furnace  with  spinel  and  chondrodite;  also  at 
South  Royalston,  Mass.  Vast  deposits  or  beds  of  titanic  iron  occur  at  St.  PauFs 
Bay  and  Canada,  with  rutile  in  eyonite ;  one  bed  200  feet  long  and  90  broad ;  also 
ftt  vandreuil  Beauce,  mixed  with  magnetite  as  a  vein  in  serpentine;  G.=4"56- 
4*66.  Also  with  labradorite  at  Chateau  Richer.  Grains  are  found  in  the  gold  sand 
of  California. 

PLATTXERITE,  ffaid.    Superoxyd  of  Lead.    S^werbleierz,  Brett 

In  hexagonal  prisms  with  replaced  basal  ed^es,  planes  0,  /,  1,  but  pseudo- 
morphous  after  pyromorphite,  (Greg);  cleavage  indistinct  G.=9*89 — 9'46.  Lustre 
metallic  adamantine.     Color  iron-black.    Streak  brown.    Opaque. 

Composition. — Pb  CssLead  86*6,  oxygen  18 '4  Probably  from  Leadhills,  Scot- 
land.   A  doubtful  species. 

TENORITE,  SemmolcL  Opere  Minori  di  Giovanni  Semmola,  Napoli,  1841,  p.  46. 

Bull  Soc.  GeoL  do  la  France,  xiii,  1841-42,  p.  206. 

Hexagonal  ?  Crystals  small  tabnlar  or  like  scales.  Lustre  me- 
tallic. Color  dark  steel-gray.  Streak  black.  Thin  folia  translu- 
cent and  brown. 


OompotUion. — 6u  0*=Oxygen  20*16,  copper  79'86. 

Found  on  lava  at  Vesuvius,  in  minute  scales  from  -^  to  i-  of  an  inch  in  diameter, 
often  hexagonal,  and  sometimes  triangular.  Usually  associated  with  common 
salt 

The  Melaconite  (p.  109)  may  belong  here,  if  the  observed  cubes  of  the  mineral 
were  peeudomorphs,  which  is  hardly  probable. 


m.  DIMETKIC  OXYDS. 

BRAUNITK     Hartbraunstein,  Haus. 

Dimetric ;  O  :  li=135°  26';  a=0-98525.     Observed  planes  O, 
1,  2,  22 : 

O  :    1=125°  4(y.  2:2  (pyr.)=  96°  33'. 

0  :    2=109°  46'.  22  :  22  (jpyr.  axial)=1280  17'. 

1  :    1  (pyr.)=109°  53'.  22  :  22  5)yr.  diag.)=1440  4/. 

1  :  1=109°  46'  and  108°  53',  according  to  Descloizeaux.     Occurs 
also  massive. 

H.=6— 6-5.     G.=4-75— 4-818.     Lustre  submetallic.     Streak 
and  color  dark  brownisli-black.    Fracture  uneven.    Brittle. 


118  DESCEIPTTVE  MINEBLAJjOOY. 

Composition. — Sln(=&n]2n)=Mangane8e  60*68,  oxygen  80*82.  Analyses:  1, 
Turner,  (Ediub.  Trans,  xi);  2,  Tronsager,  (Pogg.  Ixv,  276);  8,  C.  Bechi,  (Am-  J.Sci., 
[2],  xiv,  62) ;  4,  A  J.  Scott,  (Jameson's  J.,  1862,  liii,  277) ;  5,  Damonr,  (Ann.  d.  Mines, 
[4i.400): 

1.  Eglersbnrg.    fin  86*94      O  9*86    fia  2*26  fi  0*95  Bi  trace=lOO,  Tnr. ;  G.  4*818. 

2.  Tellemark,      Mn  86*40  1*98        6*22,  Pe  1*57,  sran^ii*  8*61 

=99*79,  Tr. 
8.  Elba,  fin  88-81  8*08  1*08       2*08        0*76,  J»e  4*76=100,  BechL 

4.  Vizianagram,  fin  78-79  1*86  fig  2*84       0*54        8  80,  Pe   12-91=99*74,  a 

G.=4-60. 
6,  Marceline,        "     67*87  fin  19*17    Oa  1*22        7-71,  Pe  1*46,  jFaw^Tu*,  2-72. 

B.B.  alone  infusible.  With  concentrated  muriatic  acid  evolves  chlorine,  and 
Marceline  gelatinizes.       ^ 

Occurs  lx>th  crystallizJPand  massive,  in  veins  traversing  porphyry,  at  Oehren- 
stock,  near  Ilmenau,  at  Eglersberg  in  Thuringia ;  also  near  Ihlefeld  in  the  Hartz, 
at  St.  Marcel  in  Piedmont;  at  Elba;  at  Vizianagram  in  India.  Found  also  at 
Brandon  and  Chittenden,  Yt.  The  species  was  named  in  honor  of  Mr.  Brann  of 
Gotha. 

Marceline  is  an  impure  Braunite,  as  shown  by  Damonr  and  Descloizeaox.  Desdoi- 
Manx's  measurements  were  from  St.  Marcel  crystals.     G.=s4*76,  Damonr. 

Braunite  is  supposed  by  Yolger  (on  the  ground  of  an  approximation  in  form  to 
rutile)  to  be  an  altered  mineral,  changed  by  deoxydation  from  fin ;  but  the  anglea 
differ  rather  widely. 

HAUSMANNITE.     Black  Manganese.     Red  Oxyd  of  Manganese.     BraimBt«in, 

Haus,    Muigan^se  Oxyd^  Hydrate,  B, 

Dimetric;  O :  li==lSO^  25';  a=l-1743.  Observed  planes  1, 
J,  It ;  forms  octahedral. 

0  :  1=1210  3'.  i  :  i  (pyr.)=139^  57'. 

1  :  1  (pyr.)=105<5  25'.  It  :  li    "     =114°  62'. 
6^:i=151o2'.  1   :m420  42'. 

Cleavage:  basal,  nearly  perfect.  Twins,  parallel  to  li;  nearly 
like  f.  200 ;  the  same  kindf  of  composition  sometimes  between  four 
individuals.     Also  grannlar,  particles  strongly  coherent. 

H. = 5 — 5*5.  G. =4*722.  Lustre  submetallic.  Color  brownish- 
black.     Streak  chestnut-brown.     Opaque.     Fracture  uneven. 

OompoHtion. — ]&[n|{n=Maneanese  72*1,  oxygen  2'7*9=diln  69,  Ain  81.  Analyses : 
1,  Turner,  (Trans.  Roy.  Soc  Koinb.  xi);  2,  Rammelsberg,  (Pogg.  xiv,  222): 

]ilji  fin  O  ]&a  gi  It 

1.  Ihlefeld,  98*902  0*216        0111        0*887        0*436=100,  Turner. 

2.  Ilmenan,     92*487        7*004        0*160        =99*641,  Ramm. 

B.B.  acts  like  manganite.    Dissolves  in  heated  muriatic  acid,  affording  chlorine. 

Occurs  with  porphyry,  along  with  other  manganese  ores,  in  fine  crystals,  near 
Ilmenau  in  Thuringia,  and  Ihlefeld  in  the  Hartz.  Reported  also  from  Framont  in 
Alsace.     Observed  at  Lebanon,  Penn. 

CASSITERITE,  Beud    Tin  Ore.    Oxyd  of  Tin.     Peroxyd  of  Tin,   Thom,    Tin 
Stone.     Wood  Tin.    Stream  Tin.     Zinnerz,  Zinnstein,  wi    Etain  Oxyd^,  Jf. 

Dimetric;  O  :  1^=146°  5' ;  a= 0-6724. 

O  :  1  =136°  26'.    O  :  3^=112°  25'.  1 :  1  =133°  34^. 

O  :  i  =112°  49'.     1  :  1  (pyr.)=121o  40'.   li:  UXpyr.)=133°  81'. 

O  :  13=1440  40'.     1:1  (W)  =  87°  7'.     /  :  «§=168o  42'. 
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Cleava^:  /and  n  hardly  distinct.  Twins;  f.  205  plane  of  com- 
position It ;  also  f.  316.  Often  in  reiiiform  sliapes,  structure  fibrous 
divergent ;  also  ma-s-sive,  granular  or  impalpable. 
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Il;=:6 — 7.  G.=6-3— 7-1 ;  6-96,  crystallized  variety ;  6-514,  thin 
columuar  variety.  Lustre  adamantine,  and  crystals  usually  splen- 
dent. Color  brown  or  black ;  sometimee  red,  gray,  white,  or  yel- 
low. Streak  white,  grayish,  brownish.  Nearly  transparent — 
opaqne.     Fracture  subconchoidal,  uneven.     Brittle. 

CompMilim da^TiD TS-SS, oxygen  21 '6^.  Bemliiu,  (Afhand-ir,  IM),  found  in 

m  Finbo  Bpecimen ; 

3n  9R-6  Tr  2-4,  Fe  14,  Bn  OBs^S-a. 

In  another  Bpeuimen  from  the  vicinity  of  Fahlnn,  Beraelini  fonnd  7  per  oent.  of 
colnmbic  acid.     Vauquelin  olitained  9  por  cent,  of  peroivd  of  iron  from  «ood  lin. 

D.B.  on  charvoal,  reducible,  but  with  diflioultj;  redaation  takes  place  more 
rapidlv  if  mixed  with  Lioraic  and  carbonate  of  soda.  Alone  in  the  forceps  infnBible. 
Imolnble  in  acids.  Fused  with  caustic  potash  it  yields  a  mass  wbicli  is  mostly 
soluble  in  water;  hydriodio  acid  throws  down  from  the  solution  a  yellow  pre- 
cimtate. 

porphyry. 

Cornwall  affords  remarkable  iimpla  crystals,  associated  with  fluor,  apatite,  topaz, 
blende,  wolfram.  Ac.  Tbe  sini^lar  compound  crystals  oome  mostly  from  Bohemia 
KDdf^Biony.  The  twinformsfromZiDuwaldand  Schlackenwald  often  weigh  several 
ponndB.  At  Limoges  splendid  crystals  occur.  Also  fonnd  in  Galicia,  Green- 
land, Sweden,  aod  tbe  peninsula  of  Malacca  and  the  island  of  Banca  in  the  East 


la  traversing  granite,  gneiss,  i 


ir  clay  slate,  and 


liotryoidal 


Thtjibrmu  or  mood  tin  oi 

atructure,  and  composed  of  aoncenirio  co. 
ToaiTt  tyr  tin  is  the  same,  on  a  small  scab 
which  is  separated  from  the  gravel  I 


of  C 


fall. 


reniform  shapes  of  a  radiated 
fonnd  in  Cornwall  and  Braiil. 
Stream  lin  is  the  allurial  debris  of  tin 
washing.     It  occurs  in  the  low  grounds 


The  United  States  have  afforded  a  few  small  crystals  of  tin  at  Chesterfield  and 
Goshon.  Mass.,  associated  with  albite  and  tourmaline  ;  also  at  Lyme,  K,  H.,  and 
somewhat  more  abundantly  on  the  pstate  of  Mr.  Eastman,  in  the  town  of  Jackson, 
N.  H.,  where  it  woa  discovered  by  Dr.  C.  T.  Jackson ;  also  observed  sparingly  ii 
■ome  of  the  gold  mines  of  Virginia,  by  Prof  Rogers,   imbedded  ir  -   •-'—-•"■— 


1  talco-mica- 


DE8CB1FTIVE  MDIGBALOOT. 


Dimetric.     O  :  U=U1°  l^',  a=0-6442. 

O  :  1=137°  40'.         1:1  fpyr.)=i23o  8'.     I :  i2=\61°  34'. 

O  :  8§=113<'  18'.       1  :  1  {baa.)=84''  40'.     /:  iZ—15a°  26'. 

0  :  13=145°  49'.       / :  i|=168°  42'.  ii  :  i'l=l53°  26'. 

1  :  1=133°  7i',Kokscliarov,Pogg.xci,  154, 1854.  Cleavage/and 
ii,  distinct.     Vertical  planes  usually  striated.     Ci^BtalB  omn  acic- 
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1,  Dflmonr,  (Ann. 
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ular.  Often  in  singly  and  doubly  geniculated  crystals,  (f.  206) ; 
composition  parallel  to  1* ;  also  rarely  parall«l  to  3i.  MaaBive, 
compact. 

Ii;=6_^-5.  G.=4-18— 4-25  ;  4249,  Olilapian,  Nigrine;  4-244, 
Snarmn.  Lustre  metallic-adamantine.  Color  reddish-brown,  paaa- 
ing  into  red ;  sometimes  yellowish,  also  black.  Streak  pale  brown. 
Subtransparent — opaque.  Fracture  subconchoidal,  uneven.  Brittle. 

Compotitioti. — Titanic  Acid,  Ti=T1tftiiiiim  60'98,  oxygen  S9 
nigrine,  contain*  1'6  lo  2'5  per  cent,  ofoxyd  of  iron,  Annljt 
Ck  Pliya.  [3],  X,  417);  2,KereteD,(J.  f.  pr.  Chem.  ixirii.  IVu) 
D.  K.  Jahreab.  1846,  728);  6,  H.  Millier,  (J.  C  pr.  Cfa.  Wii,  1S4|: 

Ti        Pe 
1.  at.  Tricix,  rdh.  lubtrp.  G.=!-20S,  97-60     1-66=99'1B.  Daniour. 
a.  Freiberg,  nigrine.  G.=4-242,  P6-76     1  40  with  magnetite=I19-18.  Eenten. 

8.  Ti  S6-4!       ¥e  l«a    Sn  013,  Si  188=100,  Demoly. 

4.  9fl-46  1-62       "    0-14,  "  1-78=100, 

6.  Tcrschenrenth,      8fl'2      Ce  14-2  =100-4,  H.  Miiller.  G.=4-66. 
The  magnetite  in  !4o.  2  vaa  eiuily  separated  by  a  magnet  after  pDlFeriiin^ 

B.B.  nnaltcred.  With  borax  forme  a  hj-aeintli-red  bend  in  the  outer  flame,  Jen 
pure  than  the  color  with  anatase. 

Butile  occurs  in  granite,  gneiea.  mica  elate,  and  eyenitlc  rookii,  and  Bomelimee  in 
gnumlnr  limestone.     It  ie  generslty  found  in  imbedded  cryetnls,  often  in  masses  of 

Suartz  or  feldspar,  and  frequently  oeenra  in  aeicular  crystals  penetrating  quarts.  It 
oa  bIbo  been  met  vitR  in  specnlar  iron. 

Bratil  afiords  ocicnlar  crvetale  in  limpid  quartz;  also  occnrs  in  Arcndal  in  Nol^ 
way ;  Saaalpe,  CartnUiia ;  m  the  Urule ;  in  the  T^rol ;  at  St  Golhard ;  at  Trieiz, 
'n  France;  KrummhennerEdorf,  near  Freiberg;  in  Cnatile,  in  geniciilntcd  cryet*U, 


gloe.in  i^e  of  Burray,  Shetland  A  variety'from  Karingsbrieka  in  Sweden  containi 
«  amall  percentage  of  chrome,  and  is  the  titane  oxgdf  chromiffrc  uf  Hally.  RoorIi 
octahedrons,  reticulated  within,  from  Brazil,  are  supposed  to  be  paeudomorplu 
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Fin«  nttilea  ooour  in  Uusachnaetts,  in  gnaiu  &t  Barrfl,  orjttali  ooeaaioDallj  an 
inch  and  ^  half  in  diunetv;  >t  Wiadaor,  In  fflldspar  tqjdb  intenaoting  ohlarita 
slBte;  at  Sbelbnrne,  in  fine  emtala  in  mica  slate;  >t  Levilen,  vith  scapolita  j  at 
CoDVBj,  with  KTBj  epidote.  Iii  Vermont,  at  Wntwbnrj,  Bristol,  Dummenton,  and 
Fntnaji  olio  m  capillary  forms  in  transparant  qnarti,  eiceediaglj  beaatifol,  bnt 
ezhanated.  In  New  Hampahira,  aparinoly  at  Lyme,  with  tourmaUDe  ;  near  Han- 
OTar,  rarely  in  msgaificent  apeoimena  of  acicalu'  orygtals  in  quartz,  only  in  looae 
manntm  Id  Maine,  at  Warren,  along  with  tremolite  and  copper  pyritea.  In  Con- 
nectJCDt,  at  Lane's  Mine,  Monroe,  and  in  the  adjoining  town  o(  Huntington.  In 
N«w  York,  in  Orange  Co.,  a  mile  north  of  Edanville,  with  parguita  in  lin«ston« 
boalders;  two  milua  east  of  Warwick,  in  granite  with  drcon  ;  a  mile  east  of  Amity, 
In  quartz  with  brown  tourmaline,  and  two  miles  west,  with  apinel  and  comndnm, 
ana  also  two  miles  Boutbweat,  in  dark-bine  eight-sided  prisms  with  red  apinel  and 
ehondrodite  ;  near  Warwick,  in  slender  prisms  penetrating  quartz ;  in  New  York 
Co.,  in  veins  of  quartz,  feldspar,  and  mica  traversing  granmar  limeatone.  at  Einga- 
bridgo;  and  in  the  litneatoae  of  Esaei  Co.  In  PennsylTania,  in  fine  long  crystalB, 
at  9adsbiiry,  Chester  Co.,  and  the  adjoining  district  in  Lancaster  Co. ;  at  Parks- 
bnrg,  Concord,  West  Bradford,  and  Newlin,  Chester  Co. ;  at  the  Poor  House  quarry, 
Chestor  Co,,  in  delicate  crystals,  sometimes  iridescent,  on  dolomite.  In  New  Jersey, 
at  Newton,  with  spineL  In  North  Carolina,  at  Crowder's  Mountain.  In  Georgia, 
in  Habersham  Co.  In  the  district  of  Colnmbia,  sparingly,  at  Qeorgetown.  In 
Canada,  small  crystals  with  speonlar  iron  at  Sutton,  C  £. ;  in  the  ilmenite  of  Bay 
St.  Paul,  C.  K,  orange  translucent  n'ains,  pure  Ifi,  and  probably  rutile  or  brookite. 

The  oxyd  of  titanium  is  ampIoyM  for  •  yellow  color.  In  painting  porcelain,  and 
•lao  for  giving  the  reqnisite  tint  to  artificial  toeth. 

Ratile  is  so  named  from  the  Latin  nitilui,  which  signifies  a  tAtninji  r»d.   f 
named  a  reticulated  Tarioty  lageniti,  &om  tMyvf,  a  ittt. 

ASATAS&.    Octahedrito,  /.     Oiaanite.    'KtMie  Anataaa,  B. 

Diinetric ;  commonly  octahedral,  or  tabular :  O  :  1»=119° 
o=  1-7723. 

(?:}=153''22'.    O  :  2i=105°  45-. 

O  :  1=160°  47'.  1  :  1  (pyr.)=97° 
.  0:1=111"  45'.  I:l(ba8.)=136* 
Cleavage :  1  and  O,  perfect. 


2»:  2*fba8.)=148''30'. 
l«:lt(ba8W210  8'. 
0:1=90''. 


O 
iJ 


OlKPIwisa.  AddM. 


n.=5-5— 6.  G.=3-83— 3-96  ;  sometimes  4-11— 4*16  after 
heating.  Loatre  metallic-adamantine.  Color  various  shades  of 
brown,  passing  into  indigo-blue  ;  greenish-yellow  by  tranamitted 
light.    Streak  uncolored.    Fracture  subconchoidaL    BritUe. 


DEfiCaiPTITE  lONKBALOOT. 


H  out  B  FsdiiUh -fellow  phocphoreMeDt  lislit,  wbieli  kpMan  aodduily 

r.     RoH  found  in   erjBtuB  from  Braul  1'16  per  a«iiC 

*,  (Ann.  a.  niy»,  [>],  10,  41T). 

t  ftbniidaBtlf  at  Bonrg  d'Oiwn*  in  DavpUny,  with  Wdnar, 
Faaad  in  miea  ilstc  in  the  Qriaons,  in  Bavaria,  near  H«f 
~    '     ~    '      'i  efalorita  in  DeTonildre ;  with 
a  qnartz,  and  in  d«t«ehed  orj*- 
tala  lo  iplendant  ai  to  be  (omatimea  miitaken  for  dtamonda. 

AocotidiDK  to  Beek,  anMaM  aocotDpaniei  native  titnninm  in  tUgi  from  Uia  itiM 
faraaen  of  Orange  Coonty.  S.  T. 


IV.  TBIMETRIO  OXYDS. 


Trinoetric.  /:  1=140° — 150°,  the  prisois  with  the  acate  snd 
obtuse  edges  tmncate,  Kengott.  Observed  planes,  ^  n,  A.  Uso- 
ally  in  iine  capUIaiT  cryatafliBatione  gronped  or  ratictJated.  ClesT- 
ago:  rhombonedral,  perfect 

G.=5*8.     Color  cochineal  and  criinBOD-red. 

OtmpotWoit. — Idanlioal  with  Rod  Oapper.     Eeraten  detected  Selenium. 

Ocean  at  Bheiabrsitenbach,  Uoldawa,  and  at  K.  Tagilek.  Eengotfi  ^Moimaiia 
ware  from  each  of  theae  looalitiea.  A  aapillary  red  oof^r  oecnn  alao  at  the  Par- 
Idomen  oopper  mine.  ooDording  to  C  H.  Wheatley. 

Mr.  Brooke  hae  ihowD  that  the  fibrous  red  oopper  of  Cornwall  and  Siberia  b 
roonoinetrie,  the  fibrea  being  enlongajed  onbei.     Eengott  hw  recently  eonflimad 


OHRTSOBERTL.     Cymophane,  H.    KriaoberD.  W.     Aleiandrita. 

Trimetric.     / :  /=  119°  46' ;  0  :  11=140=  59' ;  <i :  i  :  c==0-81  : 
1  :  1-72. 

1    :1   (brach.)=9S''44'. 
U  :  It  (top)=101''  58'. 
11 :  It  (top)=129°  38'. 
!"  52'.   1  :  i  (mac.)=139''  53'.  M  :  3*  (top)=7<l''  41'. 
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Cleavage  parallel  t-o  A ;  O  leea  distinct  Twidb  :  faee  of  com- 
position, %  f.  209,  322. 

H.=8-5.  a=3-5— 3-8;  3-597,  Haddam  ;  3-733,  Brazil ;  3-689, 
Ural,  Hose.  Lustre  vitreons.  Color  asparagus-green,  grass-gi-een, 
emerald-green,  greenish-white,  and  yellowish-green:  sometimes 
raspberry  or  columbine-red  by  transmitted  light.  Streak  nncolor- 
ed.  Transparent — translucent.  Sometimes  a  bluish  opalescence 
internally.     Fracture  conchoidal,  uneven. 

Oompotition, — (fie-f %l'):=Alumina  80-2,  gludna  19*8=100.  Analyses:  1,  2,  8, 
AydejeT,  (Pogg-  ^^^y  118);  4,  5,  Damour,  (Ann.  Oh.  Phys.  [8],  vii,  178): 

2tl  fie  tfi 

1.  Brazil,           7810  17*94  4-47=1001fi,  Avdejev ;  G.=8-7a87. 

i.         "               78*71  18-06  8*47=1<K)*24, 

a  Ural,              78*92  18*02  8*12,  Sr  0*86,  On  and  l^b  0*29=100*71,  Ayd^ey. 

4.  Haddam,  Ct.,  7d-(»2  18*41  ,  9e  4*51,  quartz  0*49=99*48,  Damonr. 

«•         "              75*48  17*98  ,   "    4*06,      *'      0*96=98*88,        ** 

KB.  alone  unaltered ;  with  soda,  the  sarface  is  merely  rendered  dull.  With  borax, 
or  salt  of  phosphorus,  fuses  with  great  difficulty.     No  action  with  acids. 

Chrysoberyl  occurs  in  Brazil  and  also  Ceylon,  in  roUed  pebUes,  in  the  aUuyial 
deposits  of  riyers ;  at  Marchendorf,  in  Morayia ;  also  in  tne  Ural  86  werste  from 
Ekatherinenberg  in  mica  slate,  with  beryl  and  phenacite ;  this  yariety,  which  is  of 
an  emerald-green  color,  and  columbine-red  by  transmitted  light,  has  been  called 
AlexandriU.  It  is  supposed  to  be  colored  by  chrome  like  the  emeimld.  At  Haddam, 
Ct.,*it  occurs  in  granite  trayersing  gneiss,  with  tourmaline,  garnet,  beryl,  automo- 
lite,  and  columbite.  Found  also  in  the  same  rock  at  Greenfield,  near  Saratoga,  N. . 
Y.,  with  tourmaline,  garnet,  and  apatite;  in  the  granite  of  Orange  Summit,  Yt.,  at 
the  deep  cut  of  the  northern  railroad. 

When  transparent,  and  of  sufficient  size,  chrysoberyl  is  cut  with  facets,  and  forms 
a  beautiful  yellowish-green  gem.     If  opalescent,  it  is  usually  cut  en  cabochon,      ^ 

The  name  Chrysobe^l,  from  xP^^^^i  golden^  ffn^XXot,  beryl,  was  employed  by  the 
ancients  for  a  different  mineral,  which  possibly  was  chrysoprase.  The  name 
Oymophane,  from  cfl/ia,  wave,  fatwut,  to  appear,  alludes  to  a  peculiar  opalescence  it 
sometimes  eodiibits. 

BROOKITE^  Levy.    Jurinite,  8areL    Arkansite,  Skepard     Eumanite,  Skepard, 

Triinctric.  /  :  7=99°  50'  (-100°  50') :  O  :  lt=131°  42';  a:b: 
c==l'1260:  1  : 1-1883. 

O  :  ii  =150°  42'.  it  :  i2=157°  11'. 

O  :  iJ=147o  14'.  it  :  tf =159^  30'. 

0:1  =1240  17'-  t2:«2(inac.)=1340  22'. 

O  :  i  =143°  45'.  i  :  i      "     =135°  14'. 

6^:24=111034'.  1:1      "      =115043'. 

O  :  12=132°  19'.  I2 :  I2  (mac.)=101o  3'. 

O  :  56=101°  38'.  I2:  I2  (brach.=135°  37'. 

0  :  21=1170  54'.  2) :  2Ktop)=55o  48'. 

1  :  a  =139°  55'.  il  :  ^1=141°  33'. 

Cleavage :  /,  indistinct ;  O,  still  more  so. 

II.=5-5— 6.  G.=4-12— 4-17,  Brookite;  4-03— 4-085,  Arkan- 
site, Whitney  and  Damour,  3*86 — 3-95,  Rammelsberg ;  3-81,  Ural, 
Hermann.     Hair-brown,  yellowish  or  reddish,  with  metallic  ada- 
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mantine  Instre  and  transliicent,  (brookite) ;  also  iron-black,  opaqne, 
and  Bubmetallic,  (arkansite).  Streak  uncolored — grayish,  yellow- 
ish.   Brittle. 
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Chmpontion, — ^Pare  titaoic  acid,  (Ti),  like  aDataae.  ADalysee:  1,  Hermann,  (J. 
t  pr.  Chem.  zItI,  404) ;  2,  Damonr,  (Ann.  d.  M.  [4],  xr,  447): 

1.  Urals,        Tl  94-09,        Pe  4-60,        Si  trace,        ign.  1'40=100-00,  Hermann. 

2.  Arkansas,       99*86,  1*86,  0*78  =101*46,  Damonr. 

Rammelsberg  obtained  94*23  per  cent,  of  titanic  acid  from  the  arkansite,  and  a 
correspondinff  low  specific  gravity,  while  Whitney  and  Damonr  found  little  im- 
parity and  a  higher  specific  gravity. 

Brookite  occurs  at  bour^  aOisans  in  Dauphiny ;  at  St  Gothard,  with  albite  and 
qnartz ;  in  the  Urals,  distnct  of  Slatoust,  and  near  Miask ;  rarely  at  Val  del  Bove, 
Etna,  with  rutile ;  on  Snowdon  and  near  Tremaddoc,  Wales ;  in  thick  black  crystals 
(arkansite,  t  823)  at  Magnet  Cove,  Ozark  Mts.,  Arkansas,  alonff  with  elnolite  and 
schorlamite ;  in  small  crystals  from  the  gold  washings  of  North  Carolina ;  rare  at 
Chesterfield  albite  vein,  (Eumanite).  Also  lead  mine  at  Ellen ville,  Ulster  Co.,  N.  T., 
on  quartz,  (f.  826),  with  copper  pyrites  and  galena. 

/:/in  Arkansite=100°— 100°  80',  12  :  12=101°  80^,  and  186°  16'  to  186°  60'. 
In  Eumanite,  (1  827,  328),  some  of  the  observed  angles  are  /:  7=100°  to  101°, 

4i  :  ^1=77°  49',  t?  :  if =140°— 140°   16'.  il  :  4l=128°   20'— 128°  80',   ft  :  t?= 
108°.     Am.  J.  Set  [2],  xii,  211,  897,  ziii,  117.    The  chemical  identity  of  eumanite 
and  brookite  has  not  yet  been  ascertained. 
In  Brookite  from  the  Urals,  I:  7=99°  60',  Kokscharov. 

PTROLUSVTE.    Gray  Ore  of  Man^^anese.     Wad.    Anhydrous  Binoxide  of  Manga- 
nese, Turner.     Graubraunstemerz.     Weichmangan.     Weichbraunstein. 

Trimetric.  /: /=93°40',  O:  li=142°ll'; 
a:h  :  c=0-776  : 1  :  1-066.  Observed  planes 
as  in  the  figure.  O  :  i^=160^  /  :  il=l36° 
50',  /:  ti=133oi0',  ii  :  ^i  (top)=140^ 
Cleavage  :  /and  u.  Also  columnar,  often 
divergent ;  also  granular  massive,  and  fre- 
quently in  reniform  coats.     Often  soils. 

H.=2 — 2*5.  G.=4-819,  Turner ;  4*97  when  pure.  Lustre  me- 
tallic. Color  iron-black,  dark  steel-gray,  sometimes  bluish. 
Streak  black.     Opaque.    Kather  brittle. 

CompoMiiion, — ^Mn=Manganese  68*8,  oxygen  86 "7.  Analyses:  1,  Arfvedson, 
(Schw.  J.,  xlii,  210);  2,  8,  Turner,  (Edinb.  Trans.  1828);  4,  Scheffler,  (Arch.  d. 
Pharm.  xzxy,  260) : 
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1'12=100,  Turner. 
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1-67=100,  Turner. 

11-6 

1-2 

0-8 

6*8,  9e  1-8,  Ca  0*8.  Si  0*8,  Sehefflnr. 

126 

1.  Undenaes,  88-66 

2.  Eelenburg,  8406 
8.  Ihlefeld,  86*62 
4  nmenau,  87*0 

In  another  specimen  Scheffler  found  9*7  per  cent,  of  baryta.  Specimens  from 
near  Battenberg,  Hease,  afforded  Schwarzenoerg  and  Engelhardt,  96*46  to  100  per 
cent,  of  pure  superoxyd  of  manganese,  (Ann.  d.  Ch.  u.  Pharm.  bd,  262^ 

KB.  alone  infiiBil>le ;  on  charcoal  loses  oxygen.  A  manganese  reaction  with 
borax.    Affords  chlorine  with  muriatic  acid. 

Tliis  ore  is  extensively  worked  at  Eslersberg,  Ilmenau,  and  other  |>laees  in 
Turinffia ;  also  at  Yorderehrensdorf  near  Mahrish-TrQbau,  in  Moravia,  which  place 
annually  affords  many  hundred  tons  of  the  ore.  Fine  crystals  occur  near  Johann- 
ffeorgenstadt,  and  at  Hirschbei^  in  Westphalia,,  and  crystalline  plates  at  MatrJra, 
Transylvania ;  also  found  in  Tmior. 

Occurs  in  the  United  States  with  psilomelane,  abundantly  in  Vermont,  at  Bran- 
don, Irasburg,  Bennington,  Monkton,  Chittenden,  Ac,  both  crystallized,  (f.  828  A) 
and  massive;  at  Conway,  Mass.,  in  a  vein  of  quarts;  at  Plainfield  and  West  Stock- 
bridge,  Mass. ;  at  Winchester,  N.  H. ;  at  Salisbury  and  Kent,  Conn.,  forming  velTei- 
like  coatings  on  limonite. 

PVrolusite  parts  with  its  oxygen  at  a  red  heat,  and  is  extensively  employed  for 
discnarging  the  brown  and  green  tints  of  glass.  It  hence  receives  its  name  from 
vof,^v«,  and  Xva>,  to  wuh;  and  for  the  same  reason  it  is  whimsically  entitled  by  the 
French,  le  aavan  de  verritrs.  It  is  easily  distinguished  from  psilomelane  by  its  in- 
ferior hardness. 


Appendix  to  Anhydrous  Oxyds, 

MINIUM.    Mennige,  H<fu%,    Romb  Oxidft  Rouge,  H, 

Pulvemlent,  occasionally  exhibiting,  under  the  miscroecope, 
crystalline  scales. 
G.=4:'6.     Color  vivid  red,  mixed  with  yellow. 

Compowfiofi.— ?b"0*  [=rl?b-f2l^b!]=0xygen  9-84,  lead  90-66=cl00. 

In  the  reduction  flame  of  the  blowpipe,  globules  of  lead  are  obtained. 

Occurs  at  Bleialf  in  the  Eifel ;  in  baidenweller,  in  Baden ;  in  Brillon  in  West- 
phalia ;  island  of  Anglesey ;  and  Grassington  Moore  and  Weirdale^  in  Yorkshire. 
Usually  associated  with  galena,  and  also  with  calamine. 

Found  at  Austin's  mine,  Wythe  Co.,  Va.,  aloog  with  cemsite. 

CREDNERTFE,  RmMMUhwg,    Mangankupferoxyd,  Haua,    Mangaakupferert, 

Credner. 

Monoclinic.  Foliated  crystalline.  Cleavage:  basal  very  per- 
fect :  less  distinct  in  two  other  directions  obliquely  inclined  to  one 
another. 

H.=4:-5  6.=4:-9 — 5*1.  Lnstre  metallic.  Color  iron-black  to 
steel-gray.     Streak  black,  brownish. 

Oompo9iH<m, — Cu' liln'=Oxy d  of  copper  42*9,  oxyd  of  manganese  57*1;  but 
often  mixed  with  oxyd  of  manganase.  Analysis  :  1,  Credner,  (Fogg,  bodr,  505) ; 
2-4,  Rammelsberg,  (Pogg.  Ixxxir,  569) : 

fin      litn      Cu     fia    6a     d      O 

1.  Friederichsrode,  22*96  81*25  42*18  0*52  0*68  0*25  gangue  0*6Ss=88'8d,  Cred. 

%  "  52-55   40*65  1*48 5*78=1 00*46,  Ramm. 

8.  "  64*72  84*65  2*71 6*51s=98*49,  Ramm. 

4.  "  64*24    23'78  2*01 8-88=:98'81,  Ramm. 
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KB.  fuses  only  on  thin  edsos  when  strongly  heated.  With  borax  gives  a  dull 
violet  color,  and  with  salt  of  pnosphoms  a  green  ^lass. 

From  Frederichsrode,  with  volborthite,  malachite,  and  manffanese  ores.  Bam- 
melsberg  observes  that  this  ore  is  the  source  undoubtedly  of  the  cupreous  manga- 
nese, a  secondary  product. 

HETEROCLIN,  Bteithaupt ;  Evreinof,  Pogg.  zlix,  204. 

Monoclinic.  An  oblique  rhombic  prism  of  128°  16' :  acute  lateral  edges  of  prism 
usually  truncated,  and  two  of  the  terminal  edges  reptlaced,  (/:  e=l5l°  87),  and 
one  of  the  front  solid  angles.  Cleayage  in  one  direction  not  very  distinct  Also 
massive.  H.=5.  G.si4*662.  Lustre  submetallic.  Color  iron-black,  incUning  a 
little  to  steel-gray.    Streak  black,  brownish.    Fracture  uneven  to  small  oonchoi&L 

Oompontion, — ^Analyses  by  Evreinoff,  (Pogg.  xliz,  204) : 

Si  Sn  9e  Oa  & 

1.  10-80         85-86         8-78        0*62        0'44=:100^ 

2.  10-02         86-88         8-06         0-60        0-44=9»'99. 

BwBw  acts  like  the  perozyd  of  manganese.  This  species  oocurs  at  St  Harcel  in 
Piedmont,  mixed  with  manganesian  epidote  and  quartz.  Named  from  irspoK\TpH§, 
in  allusion  to  its  oblique  form  of  crystallization. 

BerseUus  obtained  for  a  manganese  ore  from  Piedmont,  Bi  16*17,  Sin  76-80,  9e 
4-14,  all  2-80=97-91, 


V.  COMBINATIONS    OF    OXYDS    WITH    SULPHURETS 

OR  CHLORIDS. 

VOLTZrnS.    Voltzine,  F&umet. 

In  implanted  spherical  globules ;  structure  thin  curved  lamellar. 

H.=4-5.  G.=3*66.  Lustre  vitreous  to  greasy;  or  pearly  on  a 
cleavage  surface.  Color  dirty  rose-red,  yellowish,  brownish. 
Opaque  or  subtranslucent. 

Gbmposi/um.— 4Zn  S4-Zn  O^ulphuret  of  zinc  82*78,  oxyd  of  zinc  17-27.     Anal 
ysis:  1,  Fournet,  (Ann.  Ch.  Phys.  ui,  426): 

Zn  S  82*92,  Zn  0  16*84,  9e  1*84,  resinous  matter  <race=l 00-10. 


J.  F.  Yogi  finds  the  same  composition  for  a  specimen  from  Joachimstahl,  (Jahrb. 
k.  k.  R.  220). 

B.B.  like  blende.     In  muriatic  acid  affords  Amies  of  sulphuretted  hydrogen. 

Occurs  at  Rosi^res  in  Puy  de  Dome ;  and  Elias  mine  near  Joachimstahl,  with  ga- 
lena, blende,  native  bismuth,  etc.  Observed  by  Eersten  in  the  slags  of  the  iron 
works  of  Freiberg  and  Altenberg. 

MATLOCKTTE,  H  P.  Greg,  Pha  Mag.,  [4],  ii,  120,  1861. 

Dimetric.     O  :  l2=128o  42' ;  a=l'24S2.  300 

Observed  planes,  O,  /,  1, 2i.  O  :  /=  90°,  0 : 
2^=111°  50i'  0 : 1 =119°  34',  2i :  2i  (pyram.) 
=970  58',  (basal)=136°  19',  1 :  1  (pyram.)= 
104°  6',  (basal)  120°  52'.  Cleavage :  basal  not 
perfect.     Crystals  tabular. 

B[.=2-5 — 3.  G.=7-21;  6-3947,  in  powder,  Rammelsberg. 
Lustre  adamantine,  occasionally  pearly.  Color  clear  yellowisn, 
sometimes  a  little  greenish.    Transparent  to  translucent. 

Cbm/K>taton.— PbCl+PbO=Chlorid  of  lead  66*6,  oxyd  of  lead  44*6.    Analysis 
by  Dr.  a  A.  Smith,  (loc  cit) : 
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Pb  CI  66177,  Pb  0  44-300,  MoUtupe  0-072=99-649. 

Bammelsbenz  found,  (Pogg.  Ixxxv,  141),  Pb  CI  62*46,  Pb  O  46*42.   DecrepiUtas  when 
heated.    B.S.  fuses  to  a  grayish-yellow  globule. 

From  the  old  mine  of  Cromford  near  Matlock,  with  cerasine.  Largwt  oryitala 
an  inch  square  and  one- eighth  thick. 

liENDIPITE,  ^rnt    Chlorid  of  Lead.    Berzelite,  Xeoy.    Eerasine,  .S^ndL    Gerante. 

Trimetric  ;  / :  1=102^  36'.  Observed  planes,  O,  /,  il,  ^l.  Oe- 
cnrs  in  fibrous  or  columnar  masses,  often  radiated.  Cleavage  7j 
hi^ly  perfect,  diagonal  less  perfect. 

H.=2-5 — 3.  G.=7— 7*1.  Lustre  pearly  and  somewhat  ada- 
mantine upon  cleavage  faces.  Color  white,  with  a  tinge  of  yellow, 
red  or  blue.    Streak  white.    Feebly  translucent— opaque. 

Ckmpontiim.'-'Vh  C14-2PbO=Chlorid  of  lead  88*4.  ozyd  of  lead  61*6  Analyses  : 
1,  Beraelius,  (K.  Y.  Ac.  H.  1828,  Pogg.  i,  272,  and  Ramm.  Ist  Supp.  24);  2,  Schna- 
bel,(ib.  8d  Supp.  78): 

1.  Pb  CI  89-82  FbO  60*18=100,  Berzelius  by  Rammelsberg. 

2.  "     88-74  61*26=100,  SchnabeL 

B.B.  decrepitates  slightly,  and  readily  fuses,  producing  a  globule  of  a  deeper  yel- 
low color  than  the  original  specimen.  On  charcoal,  lead  may  be  obtained.  Tr^i- 
ed  with  perozvd  of  copper  and  salt  of  phosphorus,  the  flame  assumes  an  intensely 
blue  color.    I^asily  soluble  in  nitric  acid. 

This  rare  mineral  occurs  at  the  Mendip  Hills,  in  Somersetshire,  on  earthy  black 
manganese.  Also  at  Tamowitz,  Silesia,  m  clay  in  opaque  prismatic  crystals ;  and 
near  Brillon  in  Westphalia. 


B.  Hydrous  Oxyds. 

DIASPORE  GROUP.— Ratio  of  oxygen  of  oxyd  and  water  8  :  1.    Trimetric. 
DiA8POBE»        Si  A.  Maganite,         Hu  S.  (f  fin  fi^ 

GOTHITB,  9e  A.  f  POLIANITE,  f  fin  A. 

LIMONTTE  GROUP.— Ratio  of  oxygen  of  oxyd  and  water  2  :  1. 
Liif  ONrrs,        3?e'  fl*. 

BRUCFTE  GROUP.— Ratio  of  oxygen  of  oxyd  and  water,  1 :  1.    Hexagonal. 

Baucm,  iSlg  A.  Gibbsftb,  Si  A*. 

Appmdix, — ^VoLKNXRm,  fig*  S1+16A— Psilomxlanx,  BMn*  A — Wad. 
OanUntuUion  of  Ox}fdM  and  Chhridt, — Ataoamtr,        Ou  Cl+8(3u  A. 


DIASPORR    ffauy.    Dihydrate  of  Alumina,  Thorn.    Stephanite. 

Trimetric.    /;  7=93^  52',  O  :  U=147°  38',  a:h:  c=0'6M  :  1 
:  1*07.     Observed  planes  as  in  the  figures. 

O:    1=139^3'.     1    :1  (ma3.)=126°50'.  *| :  i|=109°  6'. 

O  :  12=145°  1'.     1    :  l(brach.)=122°  46'.   n  :  ^2  (ov  it)  123°  48'. 

O  :  lt=149°  21'.    l2  :  I2  (mac.)  =151°  54'.  n  :  n  (ov  n)  129°  64'. 


HTDB0TI6   0XYD6. 

Crystals  usually  thin  flattened  prisms, 
sometimes  acicular;eorainonly  implanted. 
Cleavage  jI,  eminent ;  also  12    less   per- 
fect    Occurs  foliated  tnassire. 
II.=6-5-7.  C.=3-3-3-5;  3-4324,  Uauy; 
3-462,  Duf. ;  3-30— 3-34,  Schemnitz  dias-  fi 
pore.      Lustre   brilliant   and   pearly  on  I 
cleavage  faces ;  elsewhere  vitreoua.     Co-  « 
lor  greenish-gray  or  hair-brown,  yellow 
isb  tc  colorless,  sometimes  violet-bine  ii 
one  direction,  reddish  plnnih-blne  in  an- 
other, and  pale   asparagiLs-green  in  a  third.     Wlion  tliin,  translu- 
cent— sub  translucent.     Very  brittle. 

Oanactltion. — Xffl^^-1  alunuQa,  14-8  water.  An«ly»ea;  1,  2,  Dufrinov,  (Ann. 
des  Mines  [3],  X,  STT.  ISST);  !l,  Hc«e,(Pogg.  xviii,  255) ;  4,  Diunonr,  (Comptes  Rend. 
iii,332,';  6.  ljOwo,(PogB.  lii,  307);  6,  7,  J.  L.  Smith,  (Am.  J.  Sci.  [2],  li,  68) ;  9, 
IJamoar,  (L'lutitut,  1863, 18) : 


1.  Siberin,  H-flB  U-aB  Po  4-Bl 

i.  78-98  1518  ■'  0-62 

5.  Miaak.  86-44  14-5ft  

4.  Siberia.  7B-91  14-9li  

6.  Schemoiti,  8S-131  16-WO  

a.  6umuch-iiagh.88-ia  14-28  0-69 

7.  Haios,  82-i)4  14-81  1-06 

8.  Bahia,  9.  A..  84-lia  14-S8  Pb  0'68 


:]<>0,  Hats. 

unattoeked  B-aO^lOOei.  Dam. 

=1(10-181,  Lowe.     Q.=S-808. 

(I-S3  Ca.  Mp,  traee=88-88,  a  G.8-4e. 
0-2H    Ca  0 -86=99 -42,  B. 
iiO'*8=Beia,  Damour.    Q.=8-464. 


la  a  matraes  decrepitates  stroo^ly  and  separates  into  small  white  aealel ;  finallj 
pelds  water.  B.B.  infusible.  With  borax  and  salt  of  phoaphorns  disaolTes  slowly 
to  a  clenr  colorless  glass.     Not  aetcd  on  by  soda.     A  fine  bine  iritb  cobalt  solatJon. 

Not  nt  all  altered  by  coneentrated  and  boiling  sulphnric  acid,  except  after  oaloink- 

Ocenra  in  chlorite  slate,  ncnr  Koroibrod,  district  of  Katfaarinenbnrf;  in  the  Ural, 
and  nt  Schemnitz  in  vcini  between  dolomite  and  limestone  ;  also  at  Broddbo  dMt 
Fnlilun  :  with  conindnm  ia  dolomite  at  St.  Gothard;  at.Gnmnch'dagh  and  MaoMT, 
Asiii  Minor,  and  the  G-recian  Islands  Naxos,  Samos,  and  Nicaria,  with  emery,  aa 
detected  by  J.  L.  Smitb. 


GUTIIITE,  Btvd  Feeheisenerz,  (in  part).  Nadclelseneri,  Naitm.  Fyrrhodderite, 
Halt*.  Onegitc,  I^pidohrokite.  Sammetblende.  Stilpooeiderite.  Rubin- 
glimmer.   Eisenru^L     Chilcit,  Breilh. 

Trimetric.  /:  7=94"  52',  B.  »n(l  M.  (95°  14',  Levy,  96°  Torke), 
O  :  11=146°  33',  o  :  S  :  c=0C6  :  1  ;  1089. 

O  :  33=115°  44'.     (?:  1?=148°48'.         la  :  l2(mac.)=151o  35  . 
O  :  li=143°  55'.     0  :  K=121'' 8'.  fi  :  i!=130°  40'. 

0:1  =  138°  6-.        l:l(braoh.)=121°  4'.   «5  :  »-(ov.s!l)=I22='63'. 
17 
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I  longitudiDallr  striBted, 
flattened  psrallel 


and  ofteii  flattened  parallel  to  the 
shorter  diapoiial.  Cleavage :  bra- 
chydiagoiial,  very  perfect  Also 
librons;  renitbrm;  foliated  or  in 
scales;  massive. 

H.=5— 5-5.   G.=4-0-^-4.  Lhb- 
tre  imperfect  adamantine.     Color 
yellowisli,    reddisb,  and  blackisb- 
Drown.     Often  blood-red  hj  trans- 
mitted ligbt.     Streak  browniBh-yellow — ochre-jellow. 

Oompo>ilion..—!Pe'{l=PeroJ!jd  of  iron  8B-89,  wster  lO'll.  Analyneg:  1-6.  Ko- 
bell,  (J.  f.  pr.  Ohem.i,  181,  S19);  0,  Brandea,  (Nog.  Geb.  in  JlheinL  Westnh.  i.86Bl: 
7,  Breithaupt,  (J.  f.  pr.  Chem.  xui,  108) ;  S,  Yorke,  (Phil.  Mag.  [3],  i 


OtaaiTHl  Piano. 


Fe 


Tii,  264): 


1.  Lepith/krotilt.  Oberlircben,  9068  0-47=100,  Kobell. 

"   "  88-SB  ll-60,Sn  2-60,SiO-9S=100,Kobell. 

86-38  11-88,  Hn  0-51,  5i  0'S6,  Cu  0'«0=S9-«9,  K. 

B8S4  10-68,  F  1-08,  Bi  2-00=100,  KobriL 

86-83  lO'SO,  §i  2'8I1=100,  KobelL 

8800  10-76,  Ho  0-80,  Si  0'6=99-76,  BreitbaiqA. 

SS-fi  10-S,  Cu  1-9,  Si  4-3=100,  BreiOiaapt. 

89'GO  lO-OT,  Ua  016,  §i  0-28=100-06,  Yorka. 


H.  Zng. 

3.  Oothite.  Eiserfsli], 

4.  Bliipnetidgrile,  Amberg, 

5.  Miuiiiie,  UarjUnd, 

6.  Ltpidolcrokile,  H.  Zng, 

7.  OhiUite.ChiW, 
a   CVytfa/a,  LoBtvitliiel,0. 
Before  tlio  blowpipe  the 
Th«  £epWo*rojh"f 


act  like  limonito. 


9  radial 


"g  crj't'.'' 


n  fibroDS  red  oijd  of  ii 


Ha  Oitlatt  of  Eiierfeld,iii  the  Coustj  of  Naasaii,  occurs  iu  roliated  eryatalliiatJo&a, 
ffiiMttglisumtT),  of  a  hyacinth  red  color,  with  brovn  hematite.  Other  localitiaaof 
GiHhite  are  at  Clittou,  near  BriBtol,  near  Lostwithiel,  and  BoUllack,  in  Cornwall, 
■nd  at  Lake  Onega  {Ortegite)  in  Siberia,  at  Oberkirchen  in  Westerwald,  Zwickau  in 
Sazonj,  Eieerreld  in  tSiegea,  Przibmm,  &c.  A  capillary  variety  {SatnmetiAendt) 
oocura  at  Przibram  and  eUewhere.  StUpnottdirite  oecxat  amorphous  and  italactitic 
or  mauive.  U.=1D — 8.  G.=S6 — 3'H;  pitch-black  and  blackiah .brown.  Some 
■pMlmtiHB,  ncoording  to  Vauqnelin'a  and  UllmaDn'a  snalyBes.  are  Limonita.  Tho 
Bamtiuti^fHdt  has  b^n  called  PriUrramite,  from  Praibraui,  where  it  occnn. 


Trimetrie.  /:  /=d9«  40',  O  :  li=U7°  ^■,a:h:  c=0-6466  : 
1  : 1'185.     Hemihedral  in  plane  \\. 

O  :  2*=127o  46'.     O  :  2a=128'>  18'.         Is  :  Is  (mac.)  =162'  39'. 
O  :  l8=14G°9'.       O  :  lt=15l°25'.  ri  :  i2{mac.)=134<>14'. 

O  :  la=144°59'.     1 :  l(mac.)=13l)'^4!>'.     I'i  :  »2  (br.)  =118°  48'. 
0 :  1  =139° 49'.     a:l(brach)=120O54'.     is  :  is  (br.)=136''  54'. 
Twins :  plane  ot  composition  li.  Cleavage ;  %>■  very  perfect,  /per- 
fect.   Crystals  longitudinally  striated  and  often  grouped.    Alao 
colnmnar  and  grannlar. 

H.;=4.  G.=4-2 — 4-4,  Lustre  submetallic.  Color  ^rk  steel 
eray — iron-black.  Streak  reddish-brown,  sometimes  nearly  black. 
Opaque ;  minute  splinters,  sometimes  brown  by  transmitted  light 
Fracture  uneven. 
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aMt)>MUiai>^^nA=:!XQ  89-79,  (=Mn  «t-7S,03T-S2).B  10-21.  ADalyse* :  1.  Arf- 
TedioD,  (Schir.  J.  xxvi,  202) ;  2,  Ometiu,  (ib.  xlii,  20H) ;  3,  4,  Turner,  (Ediob.  Tran*' 


1.  W«>t  OothlBnd,              89-91 

lO'OS,  Arfv«dj!On. 

%  Ihlcfeld.               63-80 

av-M 

necQiotiiD. 

8.      "                «ati8 

«M 

10- to,  {by  Iom),  Tnrner. 

4.        "                      «2-77 

MH 

10-10,       "        Turner, 

B.B.  alone  fnubic ;  vith  borai  yield*  •  violet'blac  K^obule.  Iniulnbleiniiitrio 
Mid ;  in  mnrikUo  mcid  giva  off  chlorine,  and  diuoWes  vithout  a  r«sidne. 

Ooenn  in  Teint  trsTeniDK  porphyry,  ■Hoeiat«d  with  calcareoiu  spar  and  heavy 
■par,  at  Ihlefeld  iu  the  llarti;  alto  at  llmenaa  and  Oehreiistook  In  Thnringia;  in 
Aberdeenahire ;  at  Underiaes  in  Sweden,  and  CbrietlanMnd  in  yorway. 

Newbirkite,  kceordinf;  to  Lettaom,  it  nothing  but  manganite.  Voider  endeavora 
to  ihow  that  the  analyeca  of  rnani^nite  >rs  deubtful  with  regard  to  tbe  water,  and 
probably  eorreapoDd  to  Stn  fi',  liks  Xanthoaiderite.  (Ktud.  i  Entv.  SHlV 

Alteked  Fokhb. — By  to**  of  water  chanf^  to  pyroluaite.  bauunanuite,  or  brkH- 
nita.  VitrvteiU  of  R.  Phillips,  frmn  Warwiekehire,  ie  ningidered  an  altered  man- 
g«uit«,  coneUting  largely  of  pyroloaite.  Analyeia  by  Phillip*  afforded,  Un  US'S,  O 
81-7,  H  S-0.  Breithaupt  observed  a  cryatal  with  nearly  the  angle*  of  _iKngMiita, 
giving  /:  fc*)"  24'  »nd  99°  38'.     H.=2B— 8.     O.  =4-28  8— 4-828. 

POLIANITE,flr»«. 

Trimetric.  /:  7=92"  52  ,  O  :  11=147°  43' ;  a  :  i  ;  tf=0-6317  : 
1  :  1-0513.  ObBcrved  pianos  0,  /,  u,  n,  t-l,  »1,  li.  25.  U :  1J= 
118°,  0  :  15=149"',    Cleavage:  brachydiaKOual,  perfect. 

II.=6-5— 7.    G.=4-84— 4-88.    Resembles  pyroIuBite. 

OomponUvnt. — Flattner  obtained,  (Pogg.  Ixi,  19S), 

AnStn  87-274,   0  12-111,  Pe  and  ±1  0168.  qiurtc  0-132,  ft  fl-3ia=I00, 
and  thie  is  the  comporition  of  nyrolusite,  or  Mn.     But  a[?''ording  to  Volger  (Stud, 
z.  Rntw.  Ifin.)  it  ie  an  altered  Hnfi,  it  being  iaomorphoui  with  Gbthite. 

OcFura  near  Flatten  in  Bohemia,  aleo  at  3chneeberg,  (leyer,  and  Johanngeorgen- 
atadt  in  Saxony,  and  in  Siegen;  nearScbwanenberg,  and  nvar  Ilmenan  in  Thuringi*. 

LIMONITE,  Bead.  Brown  Hematite.  Brown  Iron  Ore.  Hydrous  Perozyd  of 
Iron.  Brown  Ochre.  Iron  Stone.  Yellow  Clav  Iron  Stone.  Brauneiaenitein, 
Tboncieenetein,  W.  QeWtriAe.  Eii>enoxy<Ihydrat  Brauner  G1aekop£  Bog 
Iron  Ore.     Raaeneisentein  (bog  ore),  Moraatari,  Surapferi,    Bohnerz. 

Usnally  in  stalactitic  and  botryoidal  or  nmnimillary  fomw, 
having  a  nbrous  or  aubfibroiis  structure ;  also  massive  and  occasion- 
ally earthy. 


132  DEBCRipnyE  mineralogy. 

II.=5 — 5-6.  G.=3'6 — L  Lustre  silky,  often  snbmetallic  ; 
sometimes  dull  and  eaithy.  Color  various  shades  of  brown,  com- 
monly dark,  and  none  bright.     Streak  yellowish-brown. 

Composition.— ¥e^'(P==PeroxYd  of  iron  85-6,  water  14-4=100.  The  bog  iron 
ore  is  often  mixed  with  phosphates,  ^sometimes  10  or  11  per  cent.),  and  also 
with  some  salts  of  organic  acids  formed  in  marshy  ground.   Analyses :  1,  2,  Kobell ; 

3.  4,  Karsten,  (Ai*ch.  xv,  1);  5,  Hermann,  (J.  £  pr.  Ch.  xxvii,  58): 

¥e        -&         Si 

1.  Perm, ^6rou«,  88-88  16-01  1 -61=100,  Kobell. 

i.  Siegeu,  Pitchy  Ore,    82-8'7  18-46  0-6V,  P  800,  Mn,  Ou,  Ca  traee=zlO0,  EobelL 

8.  Bog  ore,  NewYork,  66-83  2640*  2*80,  "  012,  :^e  8-6,  Un  0*76=100,  Karsten. 

4.  "      Nenmark,       67-60  29-60*  8  60,  "  8*90,   "10*8,     "   1-76,  Sand  22-76,  Kar. 

5.  "      Novgorod,     82*76  18-00  Stn  100,^8  60,  humio  acid  2 -6. Sand 47 -6,  Her. 

•  With  organic  rabfltances. 

Hermann  writes  for  the  last  (his  Quellerz)  the  formula  l^e  "6}=^^  74-8,  tL  26*2. 

Avery  pure  stalactitic  limonite  from  Amenia,  N.  Y.,  gave  Beck,  (Min.  N.  Y.  pi 
88),  Peroxyd  of  iron  82-90,  silica  and  alumina  8*60,  water  18*60,  with  a  trace  of 
ozyd  of  manganese.  In  a  limonite  (bohnerz)  from  Staatswald  Hardt,  Wurttemberg, 
A.  Miiller  found  (J.  t  pr.  Chem.  Ivii,  124)  0-06  per  cent,  of  chromic  acid,  and  0*08 
per  cent,  of  vanadic  acid. 

In  a  matrass  yields  water.  B.B.  blackens  aind  becomes  magnetic  and  thin  splint- 
ersfuse ;  with  borax  gives  an  iron  reaction.    Dissolves  in  warm  nitro-muriatic  aeid. 

'Aq  followin(|^  are  the  principal  Varieties  of  this  species.  Brown  hematite  includes 
compact  maramillary  and  stalactitic  varieties.  Sceiy  and  oehrey  brown  iron  ore  are 
decomposed  earthy  varieties,  often  soft  like  chalk ;  yellow  ochre  is  here  included. 
Boff  irofi  ore  is  a  brittle  or  loosely  aggregated  submetallio  ore,  occurring  in  low 
marshy  grounds.  It  proceeds  from  the  decomposition  of  other  species,  and  often 
takes  the  form  of  the  leaves,  auts  or  stems,  found  in  the  marshy  soil.  Brown  and 
yellow  elay  iron  ttone  are  hard  and  impure  from  admixture  with  day  or  iron. 

Limonite  occurs  in  secondary  or*  more  recent  deposits,  in  beds  associated  at 
times  with  spatmc  iron,  heavy  spar,  calcareous  spar,  aragonite,  and  quarts; 
and  often  with  ores  of  manganese. 

Found  in  Ck>rnwall,  Clifton,  Sandloge  in  Shetland,  in  Carinthia  and  Bohemia,  at 
Siegen  near  Bonn,  and  at  Villa  Rica  in  Brazil  The  bog  ore  forms  large  beds  in 
Germany,  Poland,  and  Russia. 

This  ore  is  abundant  in  the  United  States.  We  mention  a  few  only  of  its  looalitieSy 
and  would  refer  to  the  various  geological  reports  for  more  com]>lete  lists.  Extensive 
beds  exist  at  Salisbury  and  Kent,  Conn.,  also  in  the  neighboring  towns  of  Bcekman, 
Fishkill,  Dover,  and  Amenia,  N.  Y.,  and  in  a  similar  situation  north  at  Richmond 
and  Lenox,  Mass.  At  Hinsdale  it  is  the  cement  in  a  eonglomerate  quartz  rock.  It 
is  very  abundant  at  Bennington,  Vt.,  also  at  Monkton,  Pitt«ford,  Putney,  and  Ripton, 
of  the  same  State.  Nantucket  and  Martha's  Vineyard  are  other  localities ;  also 
near  Tinder's  Gold  Mine,  Louisa  Co.,  Va,  there  is  an  abundant  deposit ;  at  Birm- 
ingham and  elsewhere,  Mo.  The  argillaceous  varieties  are  abundant  in  Pennsyl- 
vania, near  Easton,  and  through  the  Lehigh  range  in  Fayette  Co.,  at  Armstrong, 
Upper  Dublin,  and  in  Washingtx>n  Co.  In  nodules  from  one  inch  to  a  foot  in  diam- 
eter, it  is  met  with  at  Bladcnsburg,  Md. ;  also  in  gravel  hills,  near  Marietta  in 
Ohio.  An  argillaceous  ore  is  also  fouiid  on  Mount  Alto,  in  the  Blue  Ridge,  in  Shen- 
andoah Co.,  Va.,  and  in  Chatham  and  Nash  Co.,  N.  C. :  also  near  the. Iron  Moun- 
tains, Missouri 

Limonite  is  one  of  the  most  important  ores  of  iron.  Tlie  pig  iron,  from  the  purer 
varieties,  obtained  by  smelting  with  charcoal,  is  readily  convertible  into  steel. 
That  yielded  by  bog  ore  is  what  is  termed  cold  short,  owing  to  the  phosphorus 
present,  and  canQot  therefore  be  employed  in  the  manufacture  of  wire,  or  even  of 
sheet  iron,  but  is  valuable  for  casting.  The  hard  and  compact  nodular  varieties 
are  employed  in  polishing  metallic  buttons,  <&c. 

Turgite,  Hermann,  a  reddish-brown  mineral  from  the  Turginsk  Copper  Mines  in 
•the  Urals,  and  the  Altai  afforded  7e  94-16,  ]S  6*86,  whence  the  formula  Fe*  ti 
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=i09quoxyd  of  iron  94*7,  water  15'3.  G.==8-64 — 8"74.  It  may  be  only  a  red 
hematite. 

Kaliphite^  IvanofF.  A  mixture  of  brown  iron  ore,  oxyd  of  manganese,  and  sili- 
cate of  zinc  with  lime,  from  Hungary. 

Altcrbd  Fobmh. — By  deoxydutiou  through  organic  matter,  if  earbonic  acid  is 
present,  may  form  spathic  iron,  (Ca  8).  Bv  losing  water  becomes  hematite,  (Fo). 
Hematite  occurs  as  ]>scudoinorphs  after  limouite.  This  species  forms  numerous 
]>seudomorphs  of  other  species,  (see  under  Chemical  Mineralogy). 

Xanthosiderite,  E,  E.  Sehmid,  (Pogg.  Ixxxiv,  496). — In  fine  needles  or  fibres 
stellate  and  concentric.  Golden  yellowish-brown  to  brownish-red,  silky  or  greasy 
in  lustre.     H.=2'5. 

CompoBttiofi. — Pe  fi'.     Analyses  by  R  R  Schmid,  (loc.  cit.): 

7o        £1      »n      Si         H 

1.  Yellow,  74-96     1-32     182     2*51     16-67=96-28, 

2.  Brovm,  76-00     lol     1*83     6i)2     14-l()=96-96, 

leaving  a  loss  due  to  undetermined  carbonate  of  lime,  magnesia,  alkalies,  antimony, 
and  lead  or  bismuth,  preseikt  as  impurities.  • 

Occurs  associated  with  manganese  ores  at  Ilmenau. 

BRUCITK  Native  Hydrate  of  Magnesia,  Bnice*s  Min.  Jour,  i,  26.  Native  Mag- 
nesia, CUav,  Talk-Uydrat.  Magnesia-hydra t.  Magnisie  Hydrat^e,  H.  Nema- 
lite,  Amianthoid  Magnesite,  Nuttall,  Am.  Jour.  Set  iv,  19,  1822. 

Ehombohedral ;  R  :  Ji=S2''  16',  0  :  R  ^^^ 

=1190;a=  1-527.  Observed  angles  (9  ;jB 
=119^—119°  55',  0 : 2/^=105^  30'.  Cleav- 
age :  basal,  eminent,  folia  easily  separable. 
TJsnally  foliated ;  massive.  Also  fibrous, 
fibers  separable  and  elastic. 

H.=1'5.  G.=2'35,  Haidinger.  Lustre 
pearly.  Color  white,  inclining  to  gray,  bine,  or  green.  Streak 
white.  Translucent — ^subtranslucent.  Sectile.  Thin  lamin® 
fiexible. 

Composition, — ftg  ]^=Magne8ia  68*97,  water  81  "OS.  Analyses  by  Bruce,  (Min. 
Jour,  i,  26);  Wurtz,  (ITiis.  Min.  3d  edit.,  682);  Stromeyer,  (Untersuch,  p.  467); 
Thomson.  (Min.  i,  167),  J.  D.  Whitney,  (Jour.  Bost.  Soc  Nat.  Hist.  1849,  p.  86), 
Wurtz,  (loc  cit)  Rammelsberg,  (Pogg.  Ixxx,  284):  * 

Swinanetig.  Ilobokcn.  Sw^InancM.  NeimdiUe,  NenMlUs.  NemaliU, 

66-67      68-345  67*98  62*89  66*06          64*86 

80-39      80-902  30*96  28*36  80*18           29*48 

1-67        0-637  I    1.,^          

1-18        0-116  )    ^°'  4*66  6*68            4*06 

0*19         C4*10               Si  0-27 


.    Hobokon. 

noboken. 

Mg    70 

69-11 

B[       80 

80-42 

An     — 

^e      - 

0-47 

Ca     — 

100,  B.  100-00,  W.  100-00,S.  1()0-00,S.  100-61, T.  100-00,  Wli.  101-81,W.  98*66,  R. 

The  fibrous  variety  is  called  Nemalite. 

RB.  loses  weight,  becomes  opanue  and  friable,  but  does  not  fuse.  In  the  ma- 
trass gives  off  water.  'Entirely  soluble  in  the  acids  without  effervescence;  gives 
the  test  of  magnesia. 

Brucite  accompanies  other  magucsian  minerals  in  serpentine.  Occurs  in  consid- 
erable  veins  traversing  serpentine,  at  Bwinaness  in  Unst,  one  of  the  Shetland  Isles, 
where  it  is  sometimes  found  in  regular  crystals;  at  Pyschminsk  jn  the  Urals,  and 
at  Gonjot  in  France.  It  is  also  found  in  the  same  rock  at  Iloboken,  N.  J.,  opposite 
the  city  of  New  York,  in  veins  which  are  sometimes  an  inch  in  width,  rarely  in 
minute  polished  crystals,  as  al>ove  figure;  also  in  Richmond  Co.,  K.  Y.,  and  on  the 
peninsula  east  of  New  Rochelle,  Westchester  Co. 
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The  fibrous  variety  (nemalite)  occurs  at  Hoboken,  and  Xettes  in  the  Yosffei. 
Tliis  niiucrol  was  discovered  and  described  by  the  late  Dr.  Bruce  of  New  York. 
Altered  Forms. — Changed  through  carbonated  waters,  to  hydromagnesite,  aa  at 
Hoboken. 

GIBBSITE,   Torrey,  N.    Y.  Med.  and  Phys.  Jour.  1,  68.    Hydrargillite,   O,  JRose, 

Pogg.  xlviii,  564.    Felsobanyite. 

Hexagonal ;  in  small  crystals  with  replaced  lateral  edges  and 
eminent  basal  cleavage,  tlanes  vertically  striate.  Occasionally 
in  lamello-radiate  spheroidal  concretions.  Usnally  stalactitic  or 
small  mammillary  and  incrusting,  with  smooth  surface  and  often 
a  faint  fibrous  structure  within. 

H.=3— 3-75.  6.=2-3— 2-4;  from  Richmond,  2-386,  B.  Silli- 
man,  Jr. ;  Hydrargillite  of  the  Ural,  2*287,  Hermann.  Color 
white,  grayish,  ff^eenish,  or  reddish-white.  Lustre  of  O  pearly  ; 
of  surface  of  stalactites  faint.  Translucent.  A  strong  argillaceous 
odor  when  breathed  on.    Tough. 

Comporition, — Sl&^sAlumina  66*56,  water  84*44.  Analyses :  1,  Torrey,  (loc  cii.) ; 
2,  8,  4,  B.  Silliman,  Jr.,  (Am.  Jour.  Sci.  [2],  vii,  411) ;  6,  6,  Smith  and  Brash,  (Am. 
Jour.  Sci.,  [2j|,  xvi,  51,  1858);  7,  Hermann,  (J.  f.  pr.  Chem.  xl,  11);  8,  Eobell,  (J.  t 
pr  Chem.  xli,  and  1,  491) : 

11  tl  P 

1.  Richmond,  Mass.,  64-8        84*7  =99-5,  Torrey. 

2.  "  68-446    84-477      itg  08,  insol.  1-777«100,  B.  & 

8.  "  64-965     84-078      0-590  Idg  0*8,  insol.  -082=100,  B.  a 

4.  "  64160     84-161      <ra««  figOS,  insol.  1 -627=100-288,  B.  a 

6.  *'  64-24      38-76        Si  138,  PO-57,]ii[gO-10,Pe<r=100,a  AB. 

6.  "  63-48      84-68        "  1*09,  "  <r      "    0K)5, "  <r=99-80,a4B. 

7.  Hydrarg.,  Ural.       64-08       3464      1 -48=100,  Herm. 

8.  "  Villa  Rica,  66*6        84-4         =100,  KobelL 

Silliman,  Jr.,  did  not  find  the  phosphoric  acid  attributed  to  the  Gibbaite  bj 
Hermann,  and  ascertained  that  the  silica  of  Thomson's  analyses  was  due  to  a  mix- 
ture with  allophane,  with  which  mineral  it  is  often  associated.  More  recent  results 
confirm  this  fact     The  species  hydrargillite  therefore  falls  into  Giblwite. 

In  a  matrass,  yields  wat^r.  B.  B.  infusible  ;  on  charcoal  decrepitates,  becomes 
Oj^aque,  and  crystals  exfofiate;  phosphoresces.  A  fine  blue  with  cobalt  solution. 
Dissolves  wholly  in  concentratea  sulphuric  acid. 

The  ciTstallized  gibbsite  (hydrargillite  of  authors)  was  discovered  by  lissensko 
in  the  ochischimsKian  mountains  near  Slatoust  in  the  Ural.  Tlie  larger  crys- 
tals were  1  to  2  inches  long.  This  species  occurs  with  corundum  at  Gumuch-daj|^h, 
Asia  Minor;  also  on  Corundum  of  Union villc,  Pa. ;  in  Brazil,  resembling  wavellite. 
The  stalactitic  occurs  at  Richmond,  Mass.,  in  a  bed  of  limonite ;  also  at  Lenox, 
Mass. ;  at  the  Clove  mine,  Union  Yale,  Duchess  Co.,  N.  T.,  on  limonite ;  in  Orange 

Co.,  N.y. 

^  This  species  was  named  after  Col.  George  Gibbs,  the  original  owner  (after  exten- 
sive foreign  travel)  of  the  large  Gibbs'  cabinet  of  Tide  College. 

Appendix  to  JSydrmis  Oxyds. 

VOLKNERITE,  Hermann,  J.  f.  pr.  Chem.  xl,  11,  and  xlvi,  267. 

Hexagonal.  Cleavage :  basal,  eminent ;  lateral,  distinct.  Also 
lamellar  massive. 

G.=2'04:.     Color  white.    Lustre  pearly,  and  feel  greasy. 


^ 
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Com^tifian.— jS[g*Xl-4-lfla.=A1uminBlfl-20,  m^nMia  88D5,  watjjr  46-68=100. 
An alfaig  b;  Hermann  (loe.  cit.)  JiCg  87-07,         Si  IB -86.         ft  46-87=100. 

]n  a  matrau  yields  iiiui^ti  vater.  B.R  exfoliateB  «oniewhat  aaj  givm  out  light, 
but  infuaible.  A  weak  rude-ri>d  with  cobalt  solution.  Willi  the  fluxea  iutuuuiKUB 
and  aSordd  a  clear  colorlegg  etnta. 

Occurs  Bt.  the  minoa  of  Schiechirask,  diatriet  of  Slatmut,  implanUd  on  tnle  iehist. 
Xamed  in  lionor  of  Csptnia  Vcilkner. 

Hydntttleilt  of  nochstotter,  (J.  f.  pr.  CL.  ixvii,  376)  is  referred  to  Yiifltncrito  by 
Hemiaan,  (ib.  ilvi,  S37,)  part  of  the    alumiiia  being   replaced    by  peroxyd  of  iron, 
=li(g'(ftl,  Pe)  +lafl.      It  is  a  foliated  pearly  mineral,  tranaliiceat,  or  in   thin  folia 
trauBparent,  with  n  greaay  feci,  andliardncM^ZO.     HochateCter  obtained 
51  18-00,      Pe  fl-eo,      Slg  aS-80,      ft  32-0«,        Q  10-H,        iuBolubU  l-20=99-e0. 


Ito. 


it  Suarum  in  Ko> 


BinigMU  of  Shepard,  (Ani.  J.  Sci.  [2],  xii,  SIO),  rceombleB  Vol1in«rite,  and  is 
probably  the  «ame  compoDiid.  The  color  u  white;  liutra  faint,  pearly.  B.:=2-S. 
0.^2-0-21.      It  IB  the  material   of  pacudomor|>houB  333  A 

»pinel,  near  Oihow,  and  in  Bowie  near  Sonieriilfe, 
St.  Lawrence  Co.,  New  York.  The  cryBtals  are  in  all 
conditioDS  from  the  pure  epinel  to  octaliedrang  with 
rounded  edges  and  pitted  or  irregular  surfaces,  and  U 
also  oocurc  in  ^ttened  nodules,  l^e  BurfacsB  nra 
Bumetimefl  soft  and  altered,  -when  the  edges  or  angles 
liHTe  the  hardncBa  of  epinel.  Mr.  8.  W.  Johnson,  who 
has  redescribcd  the  mineral,  obtained  in  one  analysis, 
(Am.  Jour.  Soi.,  [2],  xii,  363).  Xl  lB-743,  lilR36-2aa, 
tJB-4eH,  insoluble  spinel,  die,  8-264,  ailica  S-02U,  water 
(by  diS:)  24-223.  The  vhulo  loss  by  iitnitiou  in  one 
trial  was  40-efl  p.  o.  This  would  rire  S3  to  34  p.  c.  of 
watsf.  Ho  ohscrves  that  his  resuItB  are  not  satiafao- 
t«ry  and  that  he  intended  completing  them,  lliey 
are  sufficient  to  show  a  close  relation  to  the  aboro  Bpecies.  It  is  associated  with 
dolomite,  spinel,  phlogopito,  graphite  and  serpentine  in  crystaU,  (pseudomorphous.) 

FSILOHELANE,  Haii  Compact  and  Fibrous  Manganese  Ore.  Black  Ilemntito. 
Compact  Gray  Oxyd  of  Manganese.  Blaeh  Iron  Ore.  Schwarzcisenstein,  W. 
Behwaribrnuiistein,  ffaui.  BcTiwanmanganorE,  £,  Hartmanganera.  Manganese 
Ozyd^  Bydratd  Concretionnt,  if. 

Massive  and  botryoidal. 
.       II.=o— 6.     G=3-7— 4-3i 
ish-black,  shining.     Color  ii 
Opaque. 

OinnpoiifioK. — '%  Stn'-f-ft  mixed  with  "Sn,  Bamm.,  i 
being  considered  mechanically  combined.  Analyeei 
xi);  3,  Fuchs,  (Svhw.  J.  Ixii,  26oh  4,  Rammelslierg,  (' 
(Bamm.  1st  Snpp.  ISl ) ;  6.  SeheMer,  (Arch.  d.  Fharm. 
d.  Mines,  [S,]  xix,  IfiC) ;  B,  KammeUberg,  (Pi^.  llri 

Hn      Hi 


.  Lustre  sabmetallic.    Streak  brown- 
n-black,  passing  into  dark  steel-gray. 


1",  260) ;  7,  Ebelman,  (Ann. 


1.  Sehnceberg, 
S.  Roman  eche, 
8.  Baireuth, 
4.  IlorhaUBcn, 


16-36 
16  69 


0'2«,  6  6-22=100,  Turner. 
0-96,  114-13=100,  Turner, 

4-6,  a  4-2=100,  Fucha. 

8-04.SiO-63,CtiO-96,PeM3.0aO-38,Na 

and  &e  0-32,  A  339=100-61,  Bamm. 
0-12     6-29,  Ca  0-91,  OuO-.H),  Si  0-62=100-89.0. 

fi-8    ,  Oa  1-8,  Si  2-1,  Pa  0-8,  Hi  17,S4-3= 

»9'1,  Hahefflar. 
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Stn       O  l5a        & 

7.  Gy,  H.  Sa&ne,         70-60  1418        656      4-06,  Sg  1-05,  Pe 0*77,  Si 0-60,  It  1-67= 

99*47,  Ebolmen. 

8.  Heidelberg,  7017  1516         8;08      2-62.  Ca 060,  Jig 0-21, Cu  0*80,  Co 0*54, 

Si  0-90,  tl  and  loss  l*43=lfiO,  RammeUberg. 

In  analyses  5  and  6,  Rammclsbcrg  considers  50  and  40  per  cent  of  the  superoxyd 
of  manganese  a  mixture,  and  a  similar  allowance  is  made  by  him  for  the  otners.  As 
the  niiucml  occurs  only  massive,  the  nature  of  the  species  cannot  be  satisfactorily 
ascertained.     No.  7  contains  potassa  as  well  as  baryta.     No.  5  is  anhydrous. 

B.B.  yields  water,  gives  a  violet  color  to  borax,  and  is  completely  soluble  in  muri- 
atic acid,  excepting  a  small  quantity  of  silica,  affording  chlorine. 

Tliis  is  a  common  ore  of  manganese.  It  is  frequently  in  alternating  layers  with 
pyrolusite.  It  occurs  in  botryoidal  and  stalactitic  shapes,  in  Devonshire  and  Corn- 
wall ;  at  Ililefeld,  in  the  llartz ;  also  at  Johanngeorgenstadt,  Schneeberg,  Ilmenan, 
Eglersburg,  Siegen,  etc. 

It  forms  mammillary  masses,  at  Chittenden,  Irasburgh,  and  Brandon,  Yt. 

Named  from  li/tXoi,  ttnooth  or  nakfd,  ftcXasy  black. 

NEWKIRKITK 

Occurs  in  small  needles,  under  the  microscope  apparent^  rectangular  prisma. 
H.=3 — 3*5.  G.=3-824.  Lustre  metallic,  splendent.  Color  a  brilliant  black. 
Opaque.  Rather  sectile. 

Cow;)o«f*o»i.— According  to  Muir,  (Tliom.  Min.  i,  609) :  Stn  66-80,  Pe  40*36,  fl  6*70 
=108-36. 

Forms  a  coating  on  red  Hematite  at  Ncwkirchen,  in  AUace. 

WAD.  EARTHY  COBALT.  CUPREOUS  MANGANESR  Earthy  Manganese. 
Bog  Manganese.  Manganschaum.  Groroilite,  Berthier.  Schaumartiger  Wad- 
Gra|>liit,  3r.— Erdkobold.  Schwarzer  Erdkobalt,  /laid.  Cobalt  Oxid6  Noir,  H, 
Asbolan,  Brett.     Kakochlor,  Brett. — Eupfermanganerz.     Lampadite. 

Tlio  manganese  ores  hero  included  ocenr  in  amorphous  and  reni- 
form  masses,  either  earthy  or  compact,  'and  sometimes  incrustingor 
88  stains.  Tliey  are  mixtures  of  different  oxyds  and  cannot  be  con- 
sidered chemical  compounds  or  distinct  mineral  species. 

H.=0-5 — 6.  G.=3 — 4:'2(> ;  often  loosely  aggre^ijated  and  feel- 
ing very  light  to  the  hands.  Color  dull  black,  bluish  or  brownisli 
black. 

Composition. — Rammelsborg  considers  them  related  essentially  to  Psilomelane  un- 
der the  fonnula  ft  \tn-f-tt  (or  fi'),  but  mixed  with  other  ingredients. 

Wad  or  Bog  Manganese  consists  mainlj'  of  oxyds  of  manganese  and  water,  with 
some  oxyd  of  iron,  and  often  silica,  alumina,  lime  or  baryta.  Groroilite  occurs  in 
roundish  masses  of  a  brownish-black  color  and  reddish  brown  streak ;  it  is  from 
Groroi  in  Mayenne,  Vicdessos  and  Cautern,  in  France.  Hardness  sometimes  6  to  6*6. 

Cupreous  Manganese  (KuY^foTXiiang^anorz)  contains,  besides  h^'^drous  oxyds  of  man- 
ganese, 14  to  25  per  cent,  of  black  oxyd  of  copper,  and  4  to  18  per  cent  of  oxyd  of 
cobalt,  with  various  impurities.     G.^8*l — 3*2. 

Pelokonite  is  a  variety  of  cupreous  manganese,  having  a  liver-brown  streak ;  H. 
=8;  G.=2-567. 

Earthy  Cobalt  (Asbolan)  is  a  wad  in  which  oxyd  of  cobalt  sometimes  amounts  to 
88  i)er  cent. 

Analyses:  1,  Klaproth,  (Beit,  iii,  311);  2,  8,  Tumor,  (Edinb.  J.  Sci.  N.  8.,  ii, 
218);  4,  6,  Berthier,  (Ann.  Ch.  Phys.  li,  19);  6,  Wackenroder,  (Kastn.  Archiv.  xiii, 
802,  xiv,  257);  7,  Scheffler,  (Arch.  d.  Tharm.  xxxv,  260);  8,  Rammelsberg,  (Fogg. 
Ixii,  167);  9,  Igelstrom,  (Jahrosb.  xxv,  3-12);  10,  11,  Beck,  (Rep.  Min.  N.  Y.,  p.  65); 
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12,  Berthier;  18,  Bahr.  (J.  £  pr.  Ch.  liii,  808,  fp.  Oefv.  Ak.  Foph.  1860.  p.  240) ;  14, 
Klaproth,  (Beit,  ii,  808 ;)  15,  Dobereiner,  (Gilb.  Ann.  bcvii,  883) ;  16,  Rammelsberg, 
(Poffg.  liv,  651);  17,  Keraten,  (Schw.  J.  Ixvi,  1);  18,  Rammelaberg,  (Pogg.  liv,  646); 
19,Bdttger,(ib)  ;  20: 


1.  ClauBthal, 

2.  Devonshire, 

3.  Derbyshire, 

4.  Vicdessos, 

5.  Ororoilite, 

6.  Baden, 

7.  Bmenan, 

8.  RQbeland, 


j[n    Sn      0 

68-  

7912 
88-59 


69*8 
62-4 


66-6 
67-60 


32-73 


8-82 

11-7 
12-8 


I.   Wad, 

9e     ^a      Cu 

6-6     1-0    

1-4    

62-84  6-4    


a 


9.  Wefltgothland, 82-61 


10.  ffillsdalcN.Y. 

11.  Austerlite, "  

12.  Siegen,  686 


68-50 
68-60 


10-4 


18.  Skidberg, 


6616 


—  17-6,  Si  8-0,  C  1-0,  Klaproth, 

—  10-66=100  Turner. 

—  10-29,  insol.  2-74=109-86,  T. 
12-4,  Si  7  •0=100-9,  Berthier. 

6-0 16-8,  clay,  8-0=100,  Berthier. 

9-83 4-0      81  -88,  Ph  12-83,  l»b  8-0,  <Be  0-38, 

Si  018.  quartz  2-60,  W. 

—  9-8,  Si  2-6=100.8cheffler. 

—  10-80,  Si  0-47,  6a  4*22,  &  866. 

:=100,  Ramtn. 

0-77 6-68,  Si  1-43,  il  680,  Ca  1-91, 

Ag  0-69=99*21,  TgUt. 

16-76 ; 11-50,  insoL  8-26=100,  Beck. 

22-00 17-00,  infloL  2-60=100,  Beck. 

5-7 12-9  (with  loss,)  *n0'7,quartr. 

1-8,  Berthier. 
2-70  16-34  0o0-02  12-07, Si 0-92,*! 0-75,  Ca 0*59, 

ftg  0-28,  4  0*28=9911,  Brfir. 


121      1-0    81 
13-48    1-01  0-36 


II.  Earthy  Cobalt,  (Asbolan.) 

]i[n    Hn      0      1^0     fia      to    tw  ^ 
14.  Oberlausitz,    16-0 19-4»  0*2  17*0,  Si24-8,5l20^=97-8.K. 


16.  Camsdorf, 
16. 


« 


81-21 
40-05 


6-78 


32-06 22-90=92-94,  Dobereincr. 


9-47   4-56    0-60   19  46  4-36  2124,  4  0  87  =99-94,  Ramm. 
«  With  ozyd  of  Manganete. 

IIL  CupreouM  Manganete.     Eupferschw&rze,  or  Black  Copper,  in  part. 

iin    Sin      O     I'e    ^a    Co    Cu      :& 

'rilO 012 4-80  20-10, SiO-8, gypsum  1-06 

=100*47,  Kersten. 

49-99 8-91  4-70  164  0-49''  1467  1446, Itfg  0-69,& 0*52, Si 

2-74  Ca  2-26=101-06  R. 


17.  Schlackenwald, 

18.  Camadorf, 
19. 

20.  Lauterberg, 


58-22 914  1-88  1*70  014''16-85  16-94,  t  0-66  Ca  2-86= 

108-44,  Bot. 
80-06  29-00 11-60  29*46. 


b  With  ozyd  of  nlckeL 

The  following  formulas  have  been  suggested  for  several  of  the  above  results  :— 

No.  6.— Itn  H=]Stn  8817,  fi  1683. 

7  and  8.— (An,  Ca,  1^,  &)  litn*+8£[,  mixed  with  2Kn  {Ramm.)  suggesting  a  rela- 
tion to  Psilomelane.     For  No.  8,  "k  itn*+8fl,  Berz. 

9.-2  (Sn,  3fcl)+fi,  Svanberg, 

No.  13ha8H.=6-5;  G.=i-264. 

16.— (Co,»n)+6fil 

16.— (Co,  Cu)  Stn*-|-4II  mixed  with  Mn — or  near  Psilomelane,  Ramm. 

17.— »n+2ti,  mixed  with  Cu,  Ker%ten.—tvL  Mn"+6  Mn  fl",  ^*ri.— or  Cu  Sb  H* 
-f  8»n»  tL\ 

18,  19. — "k  ]5tn'-|-2tt,  Rarnrn. ;  but  mixed  with  some  brown  iron  ore,  oxyd  of  man- 
ganese  and  other  impurities.    This  is  the  general  formula  given  by  Rammelsberg  for 


the  above  minerals. 
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The  above  ores  are  reaults  of  the  deoomposition  of  other  oree — partly  of  ozyda,  and 
partly  of  maDganesian  carbonates.  They  occur  at  the  localities  above  mentioned, 
and  many  other  places.  Wad  or  Bog  manganese  is  abundant  in  the  ooonties  of  Go- 
Imnbia  and  Duohess,  N.  Y.,  at  Ansterlits,  Canaan  Centre,  and  elsewhere,  where  it 
occurs  as  a  marsh  deposit,  and  according  to  Mather  has  proceeded  from  the  altera* 
tion  of  brown  spar;  also  in  the  southwest  part  of  Martinsburg,  Lewis  Co.,  in  a 
swamp.  There  are  large  deposits  of  this  bog  manganese  at  Blue  Hill  Bay,  I>OTer, 
and  other  places  in  Maine. 

Earthy  Cobalt  occurs  with  cobalt  pyrites  at  Riechelsdorf  in  Hesse,  Saalfeld  in 
Thuringia,  at  Nertschinsk  in  Siberia ;  at  Alderly  Ed^e  in  Cheshire.  An  earthy  co- 
balt occurs  at  Mine  la  Motte,  Missouri,  which  oontams  10  or  11  per  cent,  of  ozyd 
of  nickel,  besides  ozyd  of  cobalt  and  copper  with  iron,  lead  and  sulphur;  also  near 
Silver  Bluff,  South  Carolina,  affording  24  per  cent,  of  oxyd  of  cobalt  to  76  of  ojg^d  of 
manganese. 

Cupreous  manganese  is  found  at  Schlackenwald,  and  at  Camsdorf  near  Saalfeld  ; 
at  Lauterberg  in  the  Hartz ;  Pelokonite,  a  variety  of  it,  H.=8,  G.=2'6 — 2*6,  ia  from 
Chili,  where  it  occurs  with  Chrysocolla,  (Richter,  Pogg.  xzi,  691 ;  Kersten,  Sehw. 
J.  Ixvi,  T). 


ATACAMTTE,  Jametan.    Salzkopfererz,  W.    Remolinite,  B.  and  M 

Trimetric.  /:  7=112°  20',  6>: U=131oj9' ;  a  ;  J  .;^c=l-131 :1  : 
1*4:92.  Observed  planes,  ij  1,  l^  Uj  *2,  ^4,  ti,  U.  ti  :  ^2  (ov.  iS) 
«106O34',^4  :  f4  0l).)=139O4',  U  :  U  (top)=105O40',7: 1=143^^ 
42',  1 : 1  (mac.) =126°  40'.  Usual  in  moained  rectangular  prisms, 
and  rectangular  octahedrons.  Cleavage :  tl  perfect,  It,  imperfect. 
Occurs  also  massive  lamellar. 

H.=3=3*6.  G.==4 — 4*3;  3*7,  Breit.  Lustre  adamantine — ^vit- 
reous. Color  various  shades  of  bright  green,  rather  darker  than 
emerald,  sometimes  blackish  green.  Streak  apple-green.  Translu- 
cent — subtranslucent. 

Composition, — Cu  Cl-f-sCn  fl=Oxyd  of  copper  65*8,  chlorid  of  copper  Zl'6, 
water  12-7=100.  Others,  as  that  of  Cobija,  afford  the  formula  Cn  Cl+sCufi'rsr 
Oxyd  of  copper  49*6,  chlorid  of  copper  27*9,  water  22*6=100.  Analyses:  1,  Ber- 
thier,  (Ann:  d.  Mines,  [8],  vii,  542);  2,  Ulez,  (Ann.  Ch.  u.  Pharm.  Ixix,  861). 

1.  Bolivia,  Cobija,  CI  14-92        SO-OO        21-76,  Cn  18-88=200,  Bertbier. 

2.  Chili,  "  1618         66*28         11*99    "   14*66, 5i  110=100,  Ulex. 

B.B.  tinffes  the  flame  bright  green  or  blue,  and  gives  off  fumes  of  muriatic  acid ; 
on  charcoal,  the  copper  is  reduced  to  the  metallic  state.     In  acids  easily  soluble. 

This  species  was  originally  found  in  the  state  of  sand  in  the  Atacama  province, 
northern  part  of  Chili.  It  occurs  in  different  parte  of  Chili,  especially  at  Lot 
Remolinos;  also  in  veins  in  the  district  of  Taraj^aca,  Bolivia;  at  Tocopilla,  16 
leagues  north  of  Cobija,  is  an  important  locality  m  Bolivia ;  with  malachite  in 
South  Australia ;  it  aLso  invests  some  of  the  lavas  of  Vesuvius  and  Etna,  being 
formed  by  the  action  of  the  volcano ;  Schwarzenberg  in  Saxony,  is  another  locality. 

It  is  sometimes  ground  up  in  Chili,  and  sold  under  the  name  of  AraeniUo,  as  sand 
for  letters. 
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11.  OXYDS  OF  ELEMENTS  OP  THE  ARSENIC 

GROUP. 

I.  ARSENIC  DIVISION. 

1.  ABSENOLITB  GROUP.— Compositioii  R  O*.    Honometrio. 

Absxnoutx,  AsO*.  SsNABMoimn,  SbO*. 

2.  VALENnNITE  GROUP.— Composition  R  O*.    Trimetric 

Valsmtimitb,  Sb  0*.  f  Buxitth  Oohbk,        Bi  0*. 

8.  KKRMESITE  GROUP.— Composition  R  0*,  (S  replacing  part  of  O).   If onoeUnio. 
EXSXBBITB,  Sb  (O,  8)*. 

4.  CERVANTITB  GROUP.— Compoaition  RO*  or  R0»+RO». 
OxBTAHTin,  SbO'-fSbO*. 

&  VOLGERITE  GROUP.— Compogition  R  0»+6H. 
Appendix, — BLmnssm,  J^b*8b0H^l£[;  Amaoun. 

n.  SULPHUR  DIVISION. 

SULPHUROUS  AOn>  GROUP.--Gompoeition  RO*. 

SULPHUBOUS  AOID,      S  0*. 

SULPUURIC  ACID  GR0X7P.— Compoeition  R  0*. 
SuLPHUuo  Aan>,       S  0'. 

WOLFRAMINE  GROUP.— Comporition  R  0'.    Monometrio. 

WoLnuMXHS,  WO*.  MoLTBDnn,  HO*. 
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ABSENOLFTE,  ArtenoiiB  Acid.    Arsenite,  Haid,    White  Arsenic    Arsenikblitthe. 

Arsenio  ozid^,  Hi 

Monometric ;  f.  11.  Uenal  in  minute  capillary  crystals,  stellarly 
aggregated,  or  cmsts  investing  other  substances.  Also  botryoidfu 
ana  stalactitic.  # 

H.=1'6.  G.=3*698,  Roget  and  Dnmas.  Lustre  vitreous  or 
silky.  Color  white,  occasionally  with  a  yellowish  or  reddish  tin^. 
Streak  white.    Transparent — opaque.    Taste  astringent,  sweetash. 

CompoBition. — ^ILsssOxygen  24*24,  arsenic  66*76. 

B.R  completely  volatilized  in  white  fumes.  In  the  inner  flame  blaekenf,  and 
gives  off  an  alliaceons  odor.     Slightly  soluble  in  hot  water. 

Found  accompanying  oree  of  silver,  lead,  arsenical  iron,  cobalt,  nickel,  etc.,  at 
Andreasberg  in  the  Hartz,  and  formed  by  the  decomposition  of  other  species.  Oc- 
curs also  at  Joachimsthal  in  Bohemia,  at  Eapnik  in  Hungary,  and  in  the  old  mines 
of  Biber  in  Hanau. 
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It  dilFera  from  phamueolito,  which  it  much  resembles,  in  beiiis 

Haidinggr's  name  Araemte,  bsing  a  general  name  for  aalta  of  ■ 
have  changed  it  to  Aneaolite. 

Kative  Araenio  is  often  cpvered  bj  a  blacUih  emit  or  povder,  which  ha*  been 
considered  a  snboxyd  (As) ;  but  according  to  Snckov ,  it  is  ■  miztnre  of  metallic 
arsenic  and  Arsenons  acid. 

AKgEXprnLLm.  Breithanpt  has  thus  named  a  mineral  of  the  composition  of  Ar- 
senolite,  occnrriog  under  a  (rimetria  form,  homceomorphoiu  with  Yalentinite. 

SENARMOSTITE,  D.—B.  dt  BeyMtrmoiH,  Ann.  Ch,  Hiy».  [8],  mi,  604. 

Monometric ;  in  simple  octahedrons,  (f.  11).  Cleavage :  octahe- 
dral, in  traces.    Also  ^aniilar  maasive. 

H.=2 — 2-5,  G.=5-22 — 5-3.  Lustre  reainoofi,  incliBing  to  sub- 
adamantine.  Transparent — translacentl  Colorless  or  grayish. 
Streak  white. 

Companiion. — Sb  (like  Va1entinite)=0xTiMn  IS'flS,  aotimonj  84'S3,  with  some- 
times 1  p.  c.  of  lead  and  1  to  S  p.  c  otgnjidi  clay.  Solable  in  mnriatie  acid.  B.B. 
like  Valentinite. 

From  the  province  of  Constantina,  Algeria,  at  Senas,  and  also  from  Pemeek  dmt 
Halacika  in  Hungary.  The  octahedrons  are  sometimes  more  than  a  centimeter  in 
diameter. 


oiyd.    Exit^,  Bnid.    Antimoine  Oxidj,  I 


£3y?1 


Vli) 


Trimetrie.  7:7=136°  58*;  0: 11=105'' S5';  a: 
h :  0=3-5868  : 1 :  25365.  Observed  planes,  7,  ti,  ji, 
li,  4i,  2a.  11: 11  {&dj.)='JO°  32',  iS :  ii=129o  33', 
/:  tl=lll°  31',  Often  in  rectangular  plates  with 
the  lateral  edges  beveled,  and  in  acicular  rhombic 
prisms.  Cleavage:  J,  highly  perfect,  easily  ob- 
tained. Twins:  plane  of  composition, *\  produc- 
ing an  aggregation  of  thin  plates.  Also  massive ; 
structure  lamellar,  cohininar,  and  granular. 
H.=2-5— 3.  G.=6-566,  crystals  from  Bracns- 
dorf.  Lustre  adamantine,  ii  often  pearly ;  shining.  Color  snow- 
white,  occasionally  peach-bloBsom  red,  and  ash-gray  to  brownish. 
8treik  white.     Translacent^— subtransparent.     Sectile. 

sntimony  B4'S2.    Analyais  by  Vanqnelin, 

Oryd  of  Antimony  Sfl,  Ibid,  and  iron  3,  Silica  8=97. 

in  the  flame  of  a  candle,  and  before  the  blowpipe  is  entirely  Tolatiliied. 

j  the  oharcoal  with  a  white  coating. 

^la  spades  results  tnm  the  alteration  of  gray  antimony,  native  antimony,  and 


The  lubulnr  i.'ryi>tBlliEations  of  this  species  occnr  in  small  quantities  at  Prdbram 
ohcniia.  in  roini  traversing  primitive  rocks;  and  tbs  prismatic,  at  BrlLunadorf, 
Freiberg;  in  Ssaony,  Malacika  in  Hnngary,  Allemont  in  Danphiny,  and  else- 

a  thin  ineqniangnlar 
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BISMUTH  OCHRE.     Oxyd  of  Bismuth.     Wismuthochre,  TF!     Bismuth  Oxyd^,  K 

Crystalline  form  not  observed.  Occure  massive  and  dissemina- 
ted, pulverulent,  earthy ;  also  passing  into  foliated. 

G. =4*3611,  Busson.  Lustre  adamantine — dull,  earthy.  Color 
greenish-yellow,  straw-yellow,  grayish^white.  Fracture  conchoi- 
oal — eartny. 

Chmpontion, — ^5i=0xygen  10*85,  bismuth  89*65,  along  with  tome  iron  and  other 
impurities.     Analysis  by  Lampadius,  (Handb.  z.  Chem.  Ann.  p.  286) : 

Oxyd  of  bismuth  86*4,  ozyd  of  iron  5*1,  carbonic  acid  4*1,  water  8'4=:99. 

Suckow  obtained  for  another  derived  from  the  decomposition  of  aciculite,  (Die 
Verwitt  im  Min.  14),  Bi  96*5.  Is  1*6, 3Pe*,  fl»  2*0=100. 

B.B.  on  charcoal,  easilj  reduced  to  the  metallic  state,  and  subsequently  the 
greater  part  may  be  dissipated. 

Occurs  pulverulent  at  Schneeberg  in  Saxony,  at  Joachimstahl  in  Bohemia,  and 
with  native  gold  at  Beresof  in  Siberia.  Dr.  Jackson  reports  an  oxyd  of  bismuth 
not  carbonated,  as  occurring  with  the  tetradymite  of  Virginia.  An  earthy  steatitic 
mineral  from  Agnes  in  Cornwall,  afforded  Macgregor,  Oxyd  of  bismuth  28*8,  car- 
bonic acid  61*8,  peroxyd  of  iron  2*1,  alumina  7*5,  silica  6*7,  water  8*6. 

KERMESITE.  Red  Antimony.  Rothspiesglaserz,  W,  Rothspeissglanzerz,  ffmui, 
Antimonblende,  L,  Antimoine  Hydro-Sulfur^.  Antimoine  Oxyd^  Sulfur^,  If, 
Pyrantimonite,  Br.    Pyrostibite,  GL    Eermesome,  Chapmcm,    Kermes,  B.  A  M. 

Monoclinic.  C=77°  51' ;  O:  w=102°  9',  O :  li  (plane  on  acute 
edffe)=115^  36',  O  :  Ji=149°  57'.  Cleavage :  basal.  Usualljr  in 
tufts  of  capillary  crystals,  consisting  of  elongated,  slender  six-sided 
prisms. 

H.=l — 1*5.  G.=4-5 — 4:-6.  Lustre  adamantine,  inclining  to 
metallic.  Color  cherry-red.  Streak  brownish-red.  Feebly  trans- 
lucent.   Sectile.    Thin  leaves  slightly  flexible. 

Competition. — SbO"+2SbS"=Oxyd  of  antimony  80*2,  sulphuret  of  antimony,  69'8 
=100.    Analyses :  H.  Rose,  (Pogg.  iii,  458,  the  sulphur  separately  determined): 

1.  Antimony  74*45,  oxygen  5*29,  sulphur  20*49. 

2.  "         75*66,  "       4*27,  "       20*49. 

B.B.  fuses  readily  on  charcoal,  and  at  last  is  entirely  volatilized.     In  nitric  a«id 
it  becomes  covered  with  a  white  coating. 
Results  from  the  change  of  gray  antimony.     Occurs  in  veins  in  quartz,  accom- 

Sanying  gray  and  white  antimony,  at  Malaczka  near  Posing  in  Hungary,  at  Br&uns- 
orf  near  Freiberg  in  Saxony,  and  at  AUemont  in  Dauphiny. 
The  tinder  ore  has  been  shown  to  be  wholly  distinct  from  red  antimony. 


CERYAKTrTE,  2>.    Antimonoxyd.    Antimonsaures  Antimonoxyd.    Antimonocher, 

in  part. 

In  acicular  crystallizations.  Also  massive,  as  a  crust,  or  a 
powder. 

G.=4r-084r.  Lustre  greasy,  bright,  or  earthy.  Color  Isabella- 
yellow,  sulphur-yellow,  or  nearly  white. 

Oompotition, — SbO"+SbO*=Oxygen  19*9,  antimony  80*1.   Analysis  by  Dufrenoy  : 

O  Sb  CaO  Pe 

16-85  67*50  11*45         1*50  tVwo/.  2*70=99*80. 
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C.  Beebi  obtained  from  needle  crystals  from  Pereta,  Tuscany,  O  19*47,  Sb  78*88, 
Fe  1*26,  gangue  0*75=100*80,  giving  the  same  formula,  (Amer.  Jour.  ScL,  [2], 
xiv,  61). 

B.B.  infusible ;  but  easily  reduced  on  charcoal.  Soluble  in  muriatic  acid.  Found 
with  gnj  antimony,  and  resulting  from  its  alteration  at  Geryantes,  in  Galicia, 
Spain,  Chazelles  in  Auvergne,  Febobanya,  Kremnitz  and  elsewhere  in  Hun- 
gary. 

SriBiooNisB,  Beud,  (Antimonochre,  Spieesglanzocher,  Hau%,,  Stiblite,  Bhun.,)  is 
considered  a  mixture  of  valentinite,  cervantito,  and  hydrous  antimonic  acid,  by  Q. 
H.  O.  Volger,  (Entwick.  Min.  1864,  72).  It  occurs  massive,  and  yellowish  in  color ; 
H.=6'5.  G.=6*28.  Blum  and  Delfib  obtained  in  an  analysis  (J.  £  pr.  Chem.  xl, 
818),  O  19-54,  Sb  75*83,  As  tn,  H  4*68.    From  Goldkronach  in  Bavaria. 

YOLGERITK    Hydrous  Antimonic  Acid.    Antimonocher,  in  part 

A  white  powder  or  crust  ocurring  with  cervantite,  and  resulting  from  ita  alter- 
ation, havmg  the  formula,  according  to  Volger,  (Entw.  Min.,  77),  Sb  0*4*5  ]ft^ 
oxygen  18*8,  antimony  60*8,  water  21*0. 

A  white  antimony  from  the  province  of  Constantine,  Algeria,  analysed  by  E. 
Gumenge,  (Ann.  d.  U.  [4],  xx,  80),  afforded  O  17,  Sb  62,  &  15,lPe  1,  gangue  8=98. 

BLKiNiKBrrB,  Nieol,  (Bleinidre,  Haua,  Antimonate*  of  Lead.  Antimonsanrea 
BleiojT^d.)  Probably  a  mechanical  mixture  of  lead  and  antimony  ochres.  Oecuri 
amorphous,  reniform,  spheroidal ;  also  earthy  or  incrusting ;  structure  often  curved 
liuneUar.  H.=4.  0.=3'933,  Earsten ;  4*6— 4*76,  Hermann.  Lustre  resinous,  dull* 
or  earthy.   Color  gray,  brownish,  yellowish.   Streak  grayish  or  yellowish.  Opaque. 

•  •  » 

Compotition, — ^b'  Sb+4]Q[,  according  to  Hermann=:;Antimonic  acid  81  *8,  oxvd  of 
lead  62*0,  water  6*7.  Analyses:  1,  Plaff,  (Schw.  J.  xxvii,  1);  2,  Hermann,  (J.  I  pr. 
CheuL  xxxiv,  179) : 

1.  Sb  48*96,  Xb  16-42,  t'b  8810,  Cu  8*24,  9e  0*24,  Si  2-84>  3  0*62,  Fe  Mn  8*83 
4.  =108*28,  P. 

2.  Sb  81*71,  Ph  61*88,  &  6*46=100,  Hermann. 

B.B.  on  charcoal  fuses  to  a  metallic  globule,  gives  out  fumes  of  antimony,  and 
finally  yields  a  bead  of  lead.  From  Nertschinsk,  Siberia,  and  supposed  to  result 
from  the  decomposition  of  other  ores  of  antimony. 

AMMIOLITE,  D.    Antimonite  of  Quicksilver,  Domeyko*    Annales  des  Mines,  4th 

ser.  vi,  183.     Quecksilberoxyd  Antimonigsaures. 

A  red  powder,  consisting,  according  to  Domeyko,  of 

Sb  12*5,         %  14*0,  9e  22*3,  Si  26*5,         ]Q[  and  loss  24*7=100, 

being  an  antimonite  of  quicksilver  mixed  with  clay  and  hydrated  oxyd  of  iron. 

From  the  mines  of  mercury  in  Chili,  accompanying  ores  of  antimony,  copper, 
and  mercurj.  Also  at  Silberg,  near  Olpe,  Westphalia,  where  it  is  produced  by  the 
decomposition  of  a  quicksilver  gray  copper.  The  name  Ammiolite  is  derived  from 
•fifiiov,  vermilion. 

This  mineral  may  be  only  a  mixture,  and  is  therefore  placed  here  with  the  oxyda, 
rather  than  among  the  salts. 
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n.  OXYDS  OF  SULPHirR,  TUNGSTEN,  MOLYBDENUM, 

ETC. 

SULPHUROUS  ACID. 

Gaseous.  G.=2-234,  Thenard.  Colorless.  Taste  acid.  Odor 
pungent. 

Composition. — S=Salphur60'0,  oxygen  60*0.  DiBsolves  readily  in  water,  formijig 
an  acid  solution,  which  reddens  vegetable  blues ;  destroys  liie  and  extinguishea 
combustion. 

Sulphurous  acid  is  evolved  from  most  active  volcanoes.  The  sulphur  about  vol- 
canoes  is  sometimes  produced  by  the  meeting  of  this  gas  with  sulphuretted  hydro- 
gen, causing  a  mutual  decomposition  and  a  deposition  of  sulphur. 

SULPHURIC  KCn>, 


Li(|^uid.  G.=l*85.  Colorless.  Odor  pungent.  Taste  intense- 
ly acid. 

Oompontion. — ^S  S=Sulphurio  acid  81*6,  and  water  18*4=:100. 

This  acid,  in  a  dilute  state,  has  been  found  in  the  neighborhood  of  several  vol- 
canoes. It  occurs  near  Sienna,  in  the  cavities  of  the  small  volcanic  mountain  named 
Zocolino,  and  in  a  cavern  near  Aix,  in  Savoy.  Water  strong  with  sulphuric  acid 
occurs  at  Alabama,  Genessee  Co.,  N.  T. ;  also  at  Tuscarora,  near  Brantford,  at 
Chippewa,  Niagara,  and  at  St  David's,  Canada  West.  The  first  afforded  W  J. 
Craw  and  H.  £mi  for  1000  parts  of  water,  (Am.  J.  Sci.  [2],  ix,  449 : 

FreeS    ^eS      %lS«      CaS      iSlgS       &3      ^aS        Si       NaQ 

2-0122   0-4866  0-8702   1-1066   04692  01061   0*1196   0-0666    =4*6760,  EmL 

2X)070   0-4266   03232   11161   06306  0*0822   0-0946   0-0863   0O684=s4-6848,Craw. 

The  specific  gravity  of  the  water  is  1*00482  at  16^  C,  Emi. 

The  Tuscarora  water  afforded  T.  S.  Hunt  4*2  parts  of  sulphuric  acid  in  1000,  with 
above  2  of  the  sulphates  of  iron,  alumina,  Lime,  magnesia,  besides  traces  of  alkalies, 
and  some  sulphuretted  hydroeen,  (Logan's  Geol.  Rep.  1847,  160).  Sulphuric  acid 
results  from  the  oxydation  ofsulphuretted  hydrogen. 

Paramo  de  Ruiz  m  New  Granada,  and  Rio  Yinagre,  are  volcanic  localities. 

WOLFRAMINE,  Letttom  and  Oreg.  Tunestic  Ochre,  B.  Silliman,  Am.  J.  Sci.  iv,  62. 
Tungsten  ochre,  NieoL     Wolframochre,  Hau9.    Scheelsaure,  yaumann, 

Monometric.  In  cubes,  also  pulverulent  and  earthy.  Color 
bright  yellow,  or  yellowish-green. 

Oompositiim. — ^W  or  pure  tungstic  acid^)xygen  20*7,  tungsten  79*8. 

B.B.  on  charcoal  becomes  black  in  the  inder  flame,  but  infusible.  A  clear  ^lass 
in  the  outer  flame  with  borax ;  with  more  of  the  mineral  enamel-white  on  coolmff ; 
in  the  inner  flame  a  yellowish  glass,  but  if  a  larger  proportion  be  added,  it  is  blood- 
red  on  cooling. 

Occurs  at  Lane's  mine,  Monroe,  Ct.,  filling  small  cavities  in  other  ores  of  tungsten, 
or  coating  them,  and  has  resulted  from  their  decomposition.  Also  found  at  St 
Leonard,  near  Limoges,  rarely  in  distinct  cubes  of  a  sulphur-yellow  color  on  wol- 
fram and  quartz,  a  fioe  specimen  of  which  is  contained  in  the  cabinet  of  M.  Adams 
of  Paris ;  also  with  wolfram  in  Cumberland.    Also  in  Cabarras  Co.,  N.  C. 
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MOLTBDINE,  Leiliom  aad  Ortg.    MolybdeDa  Ochre.     Molybdioocher,  Kartten. 
An  earthy  yellow  powder  or  incniBtation. 

Compotilion. — fflo=Osygea  !(4'Se,  molybdenum  6G-T1. 

B.B.  OD  charcoal  fuiee  tr  "  "'"~     '■'-•'-  ' ' 

flwn«  and  a  tiroTn  glase  io 

riatie  acid,  and  the  Bolation  is  rendered  blue  by  metBlUc  it 

OocnrB  vith  molybdenite,  from  which  it  U  probably  derived,  at  the  foreign  lo- 
ealitiea  of  this  epeciee  ;  also  at  Westmoreland,  If.  H,,  and  Cheater,  Delairara  Co., 
PennaylraDia. 

Molybdati  of  Iron  f—OMp  yelXow  and  enb-fibroua,  or  in  tutted  imperfect  eryitab; 
and  aieo  pulTerulent.  Acc^ording  to  an  Imperfect  analysis  bv  D.  D.  Owen,  (Pro«. 
Ad.  N.  3ei.  Plillad.,  Ti,  108), coatains 9o  40,  Pe  HB,  Ag9, Alkali  8,  Bid.  B.E haea 
•aaily.     From  tlie  gold  region,  Califoruia.  noar  I^ersda  City. 


in.  OXYGEN  COMPOUNDS  OP  CAEBON,  BORON, 
AND  SILICON. 

Cabbohio  aou,  6. 

Samouh,  & 

Qdabtz,  5l 

CARBONIC  ACID. 
Gaseous.     G.=1'6245.     Colorless.     Taste,  slightly  acid.     Ex- 
cites a  pungent  sensation  in  the  nostrils,  and  destroys  life. 

Compofition. — C=Cttrbon  2727,  oijgcn  7a-73.     EitinguishcB  combustion. 

Evolved  from  many  niinerai  waten,  and  also  about  eome  volcanoee.  The  Sara- 
toga and  Ballston  waters  oiro  their  briskness  to  this  gae,  vhieh  is  eonatantly 
Moapiniir.  The  minerBl  waters  of  Germany  aro  famous  localities.  Near  Kaplea,  oa 
lake  Albano,  there  is  a  small  cave  Called  Grotto  del  Cane,  which  is  filled  with  Far- 
bonic  acid  to  the  level  of  its  entrance ;  the  take  is  snppoeed  to  occupy  the  crater 
of  a  volcano  aud  the  hot  baths  of  San  Germane  are  situated  on  iU  baaka. 

SAS30LIN,  Bout.     Boracic  Acid.     Acid  boraciqne,  ff. 

TViclinic.  /:  7'=118°  30',  0  :  1=95°  3',  O  :  f=S(P  33'  B.  and 
M.  Twins,  compounded  parallel  to  the  base.  Cleavage :  basal 
Terr  perfect.  Usually  in  small  scales,  apparently  eix-sided  tables, 
and  also  in  stalactitic  forms,  conipoecd  ot  small  scales. 

H.=  l.     G.=1'48.     Lustre  pearly.     Color  white,  except  when 
tinged  yellow  by  sulphur;    sometimes  gray.     Feel  smooth  aud 
Taste  acidulous,  and  slightly  saline  and  bitter. 

acid  Bt-i,  water  43*S.     The  native  BtaUctitlc  salt, 

.   .  iii,  87).  contains  mechanically  mixed,  snlphata  of 

I,  sulphiitc  o(  lime,  silica,  carbonate  of  lime,  and  alumina.    Erd- 

haa  atated,  (J.  f.  pr.  Cli.  ziti,  7,  8),  that  ssssolin  coatains  3*]g  per  cent  by 

■  of  ammonia,  and  instead  of  being  pure  boracic  acid,  that  it  is  a  borate  of 
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Fuses  in  a  cnndle,  and  at  first  tinges  the  flame  Sr^^Q  ;  ^^t  this  «olor  disappears 
when  the  water  of  crystallization  has  evaporated.  The  cooled  globule  is  glassy,  and 
opaque  if  any  gypsum  is  present 

Found  abundantly  in  the  crater  of  Yulcano,  one  of  the  Lipari  isles,  forming  a 
layer  on  the  sulphur,  and  around  the  f  umaroles  or  exits  of  the  sulphureous  exhala- 
tions. It  is  obtained  for  the  arts  from  the  volcanic  fumaroles  of  Tuscany.  The  first 
locality  known  was  at  Sasso,  whence  the  name,  Sassolin.  The  hot  vapors  at  the 
lagoons  or  boiling  springs  of  Tuscany,  consist  largely  of  boracic  acid.  The  vapors 
are  made  to  pass  through  water,  which  absorbs  the  boracic  acid ;  the  waters  are 
then  evaporated  by  means  ot  the  steam  from  the  springs.  They  yield  seven  to 
eifl^t  thousand  pounds  troy  per  day. 

These  lagoons  spread  over  a  surface  of  about  80  miles,  and  in  the  distance,  olonds 
of  vapor  arc  seen  rising  in  large  volumes  among  the  mountains.  On  approaching 
the  places,  the  earth  seems  to  pour  out  boiling  water,  as  if  from  volcanoes  of  varioos 
sizes,  and  the  heat  in  the  immediate  vicinity  is  intolerable  and  the  sulphurous 
smells  suffocating.  (Am.  Jour.  Sci.  xxxvii,  1886,  270,  and  [2],  ix,  zi,  199;  Qnart 
J.  Geol  Soc  vi,  867.) 


QUARTZ.  Flint.  Silex.  Chalcedony.  Agate.  Jasper.  Homstone.  Cat's  Eye. 
Amethyst  False  Topaz.  Rose  Quartz.  Prase.  Chrysoprase.  Cantalite.  Iron 
Flint     Heliotrope.     £isenkieseL    Berg-^rystaL    Ealzedon. 

Rhorabohedral.  li :  .B=94°  15',  O  :  i?=128°  13' ;  a=l-0999. 
Observed  planes :  rhomboliedrons,  J,  1  (i?),  |,  2,  3,  4,  5,  6,  -11, 
-7,-|^,-2,-|, -1,-J;  pyramids,  12,  22;  gyroidal  forms,  between 
22  and  i  to  left,  Z  3f ,  ?  4J,  i  Sf,  ^  6f ,  i  8|,  «  13|§ ;  ib.  between 
22  and  i  to  right,  r  V  \S  ^  1 1,  ^  3f,  r  y  y,  rij^,  rU^r  13 
If;  ib.  betweeen  22  and  i?  f  f,  1 1;  between  22  and  -1,  J  ^: 
prisms  t,  1*2,  if,  tf.  Hemihedral,  or  tetartohedral  in  22,  and  all 
the  forms  following,  of  the  above,  excepting  i  and  i  2.  Faces  It 
often  brighter  than  -1 ;  i  generally  striated  iiorizontally. 


886 


886 


889 


840 


848  A 


841 


842 


848B 


^=1410  47' 
1=154"  43' 
» :  2=158°  31' 
i :  3=165"  18' 
» :  22=142°  2' 
i :  3|=154°  65' 
»  :  4|=161°  31' 


i  :  6|=167°  59'  5:1  -(ov.  ♦)=103o  84'. 

*:8|=171°8'  •  J?:-l(adj.)=133<'44'. 

i  :  13  M=174°  39'  S  :  i  (ov.  22)=118»  8 . 

t :  H  (ov-  22)=125°28'  B :  22=151°  6'. 
i :  f  I  (ov.  22)=118°7'    .ff  :  1 1=176°  1'. 
i  :  *  =120°  -1 :  |  i=167°  40-. 

i  :  if =171°  33' 

19 
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Cleavage :  -ff,  -1,  and  i  very  indistinct ;  sometimes  effected  by 
plunging  a  heated  crystal  into  cold  water.    Twins:   face  of  com- 

?>09ition,    Oj  rbasal  plane);    plane    truncating    pvramidal  edge, 
£  842);  jK,  (r.  343  A,  B,  (Rose),  opposite  views  of  the  same  crys- 
tal).   The  two  crystals  in  twins  compounded  parallel  to  o,  some- 


844  A 


844  B 


844C 


Quebec. 


Milk  R«r  Qwrrf  . 
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times  penetrate  one  another  very  irregularly,  while  the  external 

5 lanes  are  regular  and  even.  Also  f.  345,  346,  metagenic  twina, 
>.  131).  Figs.  188, 189, 193  represent  distorted  crystals.  Also 
stalactitic  and  mammillary  forms.  Often  massive,  either  impal- 
pable, or  coarse  granular.  Sometimes  coarsely  tabular  and  i^ 
ticulated. 

H.=7.  G.=2-6— 2-8;  2-6413— 2-6641,  Beudant;  2-6701,  Hauy. 
Lustre  vitreous,  sometimes  inclining  to  resinous;  splendent — 
nearly  dull.  Ck)lorle86,  when  pure;  often  various  shades  of  yel- 
low, red,  brown,"  green,  blue,  olack.  Streak  white,  of  pure  vari- 
eties; if  impure,  often  the  same  as  the  color,  but  much  paler. 
Transparent — opaque.  Fracture  perfect  conchoidal — subconchoi- 
dal.    Tough— brittle— friable. 
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Oompo9iti(Hi. — ^Pare  silica  in  the  insoluble  state,  that  is,  not  taken  tip  by  a  potash 
solution.  Impure  varieties  contain  variable  quantities  of  oxyd  of  iron,  alumina, 
oxyd  of  manganese,  nickel,  Ac  KB.  alone  undergoes  no  change,  but  with  soda, 
fusee  readily  with  effervescence  to  a  transparent  glass. 

The  varieties  arise  either  from  crystallization,  mode  of  formation,  or  impuritiea ; 
and  are  naturally  distributed  into  three  series.  (1st),  presenting  the  bright  glassy 
lustre  of  broken  quartz  crystal;  (2d),  presenting  the  glistening  subvitreous  or  waxy 
lustre,  and  translucency,  or  subtransparency  of  ChMcedony ;  (8d),  with  the  nearly 
dull  lustre,  dull  colors,  and  opacity  of  Jatper. 

L  7%e  vitreout  varieties. 

Rock  eryatoL  includes  pure  crystals  of  auartz.  TMs  stone,  when  cut  for  jewelry, 
is  ealled  '*  white  stone.''  An  asteriatea  variety  contains  jtrhitish  impuritiea  or 
opacity  arranged  along  the  diametral  planes. 

Amethytt  is  a  clear  purple  or  bluish- violet  variety  of  quartz  crystal.  The  color 
is  supposed  to  be  due  to  a  small  percentage  of  oxyd  ot  manganese.  But  Heintc, 
in  an  analysis  of  a  Brazilian  specimen,  obtained,  besides  silica,  O'OISY  oxyd  of  iron, 
0*62^6  lime,  0*0138  magnesia,  and  0*0418  soda;  and  he  considers  the  color  owing  to 
a  compound  of  iron  and  soda. 

How  quartz  has  a  rose-red  or  pink  color,  and  is  transparent,  or  nearly  so.  O. 
2*6669  before  heating,  2*6578  after  heatin|L  E.  Wolff.  It  oecomes  very  pale  on  ex- 
posure to  the  light.  Usually  massive,  and  often  much  cracked.  The  lustre  is  vit- 
reous, sometimes  a  little  greasy.  The  color  is  attributed  by  Fuchs  to  oxyd  of  tita- 
nium, who  detected  1  to  1^  per  cent  in  specimens  from  Rabenstein,  near  Bodenmaii. 
Berthier  states  that  the  color  is  due  to  organic  matter.  It  probably  arises  from 
manganese,  the  color  beinff  similar  to  tibat  of  manganese  spar. 

FaUe  topaz  is  a  light  yellow  pellucid  variety  of  quartz  crystaL  It  resembles  yel- 
low topaz,  but  is  distinguished  by  its  crystalline  form,  and  the  absence  of  cleavage. 

Smoky  quartz^  or  CairHgorm  atone,  has  a  brownish  smoky  tint  The  crystals  are 
«fiben  p«llucid ;  but  occasionally  the  color  is  so  deep  as  to  render  them  nearly 
opaque,  except  in  thin  fragments. 

Milky  ^uartZy  as  the  name  implies,  has  a  milk-white  color.  It  is  a  massive  vit- 
reous variety,  and  one  of  the  most  common.  It  has  sometimes  a  grea%y  lustre,  and 
is  then  called  greaty  quartz. 

Froze  is  a  leek-green  variety  of  masMve  quartz. 

Aventurine  quartz  is  minutely  spangled  throughout  the  mass  with  yellow  scales. 
It  is  usually  translucent,  and  of  a  gray,  brown,  or  reddish-brown  color. 

Siderite,    An  indigo  or  Berlin-blue  variety,  from  QoUing,  near  Saltzburg. 

Ferruginous  quartz  is  of  an  opaque-red,  brownish-red,  or  ochre-yellow  color, 
which  is  due  to  oxyd  of  iron.  It  occurs  in  distinct  crystals ;  the  crystals  are  some- 
times minute  and  aggregated  into  masses,  like  the  g^ins  of  sand  in  sandstone 

IL  Chalcedonie  varieties, 

Choleedony  has  usually  the  subdued  lustre  of  wax,  either  translucent  or  subtrans- 
parent ;  some  milk-white  varieties  opaque.  Occurs  in  mammillary  and  botryoidal 
shapes ;  also  as  stalactites,  in  cavities  lined  or  roo£ed  with  chalcedony.  According 
to  Fuchs,  it  is  true  quartz  with  some  opal  disseminated  through  it 

Chryzopraee.  An  apple,  or  leek-green  variety  of  chalcedony ;  it  is  colored  by 
nickel 

Cam^/uM.  A  reddish  variety  of  chalcedony,  generally  of  a  clear  brisht  tint 
Passes  into  conunon  chalcedony  through  grayish-red  varieties.  Heintz  by  his  anal- 
ysis shows  that  the  color  is  due  to  oxyd  of  iron ;  he  found  peroxyd  of  iron  0*000 
per  cent,  alumina  0*081,  magnesia  0*028,  potash  0*0048,  soda  0*076. 

Sardf  a  deep  brownish-red  chalcedony,  of  a  blood-red  color  by  transmitted  li|^t 

Aaate,  a  variegated  chalcedony,  the  colors  in  clouds,  spots,  or  bands,  the  banded 
consisting  of  parallel  or  concentric  layers,  and  either  in  straight,  circular,  or  zigzag 
forms.  Ihe  last  are  called /or^i/Eco/f on  agates,  frxmi  a  resemblance  to  the  angular 
outlines  of  a  fortification.  In  other  agates  the  colors  are  owing  to  foreign  matter 
disseminated  through  the  mass.  Mozz  apate  or  Mocha  stone  is  a  chalcedony  con- 
taining within  dendritic  or  moss-like  delineations  of  an  opaque  brownish-yellow 
color,  which  are  due  to  oxyd  of  manganese  or  iron. 
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Onyx.  Resembles  agate,  but  the  colors,  usually  a  Ijgbt  clear  brown  and  an 
opaque  white,  are  arranged  in  flat  horizontal  planes,  when  the  layers  consist  of 
sard  and  white  chalcedony,  the  stone  is  called  tardonyx, 

Cat^t  eye.  A  translucent  quartz,  presenting  a  peculiar  opalescence,  or  glaring  in- 
ternal reflections,  when  cut  en  caboehon,  which  effect  is  owing  to  filaments  oi  aa- 
bestus.  The  color  is  commonly  light  greenish-gray — sometimes  yellow,  red  or 
brownish. 

Flint  Somewhat  allied  to  chalcedony,  but  more  opaque,  and  of  dull  colors, 
usually  gray,  smoky-brown,  and  brownish-black.  The  exterior  is  often  whitish, 
from  mixture  with  lime  or  chalk,  in  which  it  is  imbedded  Lustre,  barely  glisten- 
ing, subvitreous.  Breaks  with  a  deeply  conchoidal  fracture  and  a  sharp  cutting 
edge.  The  flint  of  the  chalk  formation  consists  largely  of  the  remains  of  infusoria, 
sponges,  and  other  marine  productions.  The  silica  of  flint,  according  to  Fucha,  is 
partly  soluble  silica,  of^ily  taken  up  by  a  solution  of  potash.  There  is  usually  one 
per  cent  op  so  of  alumina  and  peroxyd  of  iron,  with  one  or  two  of  water. 

Hornstone.  Resembles  flint,  out  more  brittle,  the  fracture  more  splintery.  Chert 
is  a  term  often  applied  to  hornstone,  and  to  any  impure  flinty  rock,  including  the 
jaspera 

Plasma.  A  faintly  translucent  chalcedony,  approaching  ja8i>er,  having  a  green  - 
ish  color  sprinkled  with  yellow  and  whitish  dots,  and  a  gustening  lustre. 

IIL  Joipery  varieHeB, 

JiMper.  A  dull  red,  yellow,  brown,  or  green  siliceous  rock,  sometimes  blue  or 
bUck,  compact,  nearly  or  (juite  opaque,  and  presenting  little  beauty  until  polished. 
When  the  colors  are  in  stripes  it  is  called  Striped  or  Riband  Jasper.  Egyptian  Jas- 
per is  zoned  with  colors,  and  forms  nodules.  Porcelain  Jasper  is  nothing  but  hm- 
Iced  clay,  and  differs  from  true  jasper  in  being  fusible  on  the  edges  before  uie  blow- 
pipe. JUd porphyry  often  resembles  jasper,  but  is  nearly  pure  feldspar,  and  is  a]«o 
somewhat  fusible. 

Blood  9tone  or  Heliotrope.  Color,  deep  green,  with  interspersed,  blood-red  spots, 
like  drops  of  blood 

Lydian  stone,  7\meh9tonef  or  Baeanite.  A  velvet  black  siliceous  stone  or  flint  j 
jasper,  used  on  account  of  its  hardness  and  black  color  for  trying  the  purity  of  the 

Srecious  metals.    The  color  left  on  the  stone  after  rubbing  the  metal  aeroes  it,  in- 
ioates  to  the  experienced  eye  the  amount  of  alloy. 

Besides  the  above,  there  is  a  light  spongy  variety  of  quartz,  called  float  ttone— 
auartz  nectique  of  llaiiy — which  is  so  li^ht  as  to  float  on  water.  It  consists  of 
nbres  or  filamentary  crystals,  aggregated  into  a  spongy  or  porous  mass.  Siliceous 
tinter  is  a  lieht  cellular  quartz.  This  term  is  also  applied  to  a  similar  variety  of 
opaL  Tabwar  qtuirtz  consists  of  thin  plates,  either  arranged  parallel,  or  croea- 
ing  one  another  and  leaving  open  cells. 

Yellowish  white  earthy  deposits,  like  chalk  in  appearance,  occurring  in  the  low- 
er part  of  the  chalk  formation  at  Farnham,  England,  and  elsewhere,  are  found  by 
J.  T.  Way  to  contain  40*30  per  cent,  of  «o^ti6/f  silica  (soluble  in  solutions  of  caustic 
potash  or  soda  on  boiling  in  open  vessels)  and  41 '23  of  insoluble  silica,  with  14*60 
alumina,  etc  (Qu.  J.  Chem.  Soc  vi,  102).     It  is  therefore  related  to  opaL 

Orannlar  quartz  is  a  massive  quartz  rock,  of  a  granular  texture.  Its  colors  are 
.▼arious,  always  dull.  Itacolumite  is  a  fissile  quartzose  rock,  containing  some  mica. 
'Buhretone  is  a  cellular  flinty  quartz  rock.  Phthanite  (Kieselschiefer)  is  a  flinty  fis- 
sile rock,  gray,  black  or  greenish.  Sandstone  usually  consists  of  quartz  sand. 
Flexible  sandstone  is  a  fissile  variety,  thin  slabs  of  whicu  are  somewhat  flexible ;  it 
ia  a  variety  of  itacolumite.  Silictfied  wood  is  wood  petrified  by  silica  or  quartz. 
It  has  usually  the  structure  of  the  original  wood.  A  delictite  fibrous  quartz  oceors 
at  Orange  river,  near  the  Cape  of  Good  Hope. 

Haytoriie  is  a  name  given  to  peeudomorphous  quartz  having  the  form  of  Datho- 
lite. 

Quartz,  in  some  of  its  varieties,  occurs  in  almost  every  rock-stratuuL     It  is  an 

essential  eonstitnent  of  granite,  gneiss,  and  mica  slate,  and  other  allied  rocks.    The 

ehftloedonio  varieties  occur  principally  in  the  vesicular  cavities  of  basaltic  and  sX- 

.]{#d  roeks.    Flint  occurs  imbeddea  in  chalk.    Hornstone  is  sometimes  imbedded  in 

Unsstoneb    Jasper  is  associated  with  limestone,  like  hornstone,  and  also  with  baaal- 

ttie  roeks  and  porphyry. 


QUABTSS.  149 

Switzerland,  Danphiny,  Piedmont,  the  Carrara  qnarrics,  and  numerous  other 
foreign  localities,  afford  fine  specimens  of  rock  crystal.  The  most  beautiful  ame- 
thysto  are  brought  from  India,  Ceylon,  and  Persia,  where  they  occur  in  gcodes,  and 
as  pebbles;  in^rior  specimens  occur  in  Transylvania,  in  large  crystalline  groups ; 
in  the  vicinity  of  Cork,  and  on  the  island  of  May,  in  Ireland.  The  'falne  topaz  is 
met  with  in  Brazil  Rose  mtartx  occurs  in  a  vein  of  manganese,  traversing  the 
g^nite  of  Rabenstein,  near  Zwiesel,  in  Bavaria.  Prase  is  found  in  the  iroa  mines 
of  Breitenbrunn,  near  Schwartzenberg,  in  Saxony.  The  amygdaloids  of  Iceland,  and 
the  Faroe  Islands,  afford  magnificent  specimens  of  Ohalceaony ;  also  Huttenborg 
and  Loben  in  Carinthia,  <fec.  A  small  blue  variety,  in  cubical  crystals,  (pseudo- 
morphs  of  fluor),  occurs  at  Treszytan,  in  Transylvania.  The  finest  carneliant  and 
agates  are  found  in  Arabia,  India,  Surinam,  and  Saxony.  P4?rthshire,  and  other 
parts  of  Scotland,  afford  smaller,  but  handsome  specimens.  Chrysoprase  occurs  at 
Aosemfltz  in  Silesia.  Aventurine  quartz  at  Cape  de  Gata  in  Spain.  CaVe  eye,  in 
Ceylon,  the  coast  of  Malabar,  and  also  in  the  Hartz  and  Bavaria.  Plasma^  in  India 
and  China,  whence  it  is  usually  brought  in  the  form  of  beads.  Heliotrope,  in  Bu- 
charia,  Tartary,  Siberia,  and  the  island  of  Rum  in  the  Hebrides.  Fhat  stone,  in 
the  chalk  formation  of  Menil  Montant,  near  Paris,  and  in  some  of  the  Cornish  mines. 
The  banks  of  the  Nile  afford  the  Egyptian  jasper ;  the  striped  jasper  is  met  with  in 
Siberia,  Saxon  j,  and  Devonshire.  A  yellow  jasper  is  fotmd  at  Vourla,  bay  of  Smyr- 
na, in  a  low  ndge  of  limestone,  to  the  right  of  the  watering  place,  between  the 
harbor  and  the  high  hills  back.  It  is  associated  with  opal,  chrysoprase,  and  horn- 
alone,  and  these  minerals  seem  to  occupy  in  the  limestone  the  place  of  homstone* 
whieh  is  found  in  various  parts  of  the  adjoining  country,  and  also  at  Napoli  di 
Romania,  in  Qreece.  The  plains  of  Argos  are  strewn  witli  pebbles  of  red  jasper. 
A  variety  of  sandstone  occurs  in  thin  layers  at  Villa  Rica,  Brazil,  remarkable  for  its 
flexibility,  owing  apparently  to  the  dissemination  of  small  scales  of  mica  through 
the  mass ;  a  wimuKv  flexible  sandstone  occurs  in  the  North  Carolina  gold  region. 

Quartz  crystals  are  abundant  in  Herkimer  Co.,  N.  T.,  at  Middleville,  Little  Falla, 
Salisbury,  and  Newport.  They  lie  loose  in  cavities  in  the  caloiferous  sand-rock,  or 
imbedded  in  loose  earth,  and  sometimes,  according  to  Beck,  in  powdered  anthracite. 
Fine  dodecahedral  crystals  are  obtained  at  the  beds  of  specular  iron  in  Fowler, 
Hermon,  and  Edwards,  St.  Lawrence  Co.,  New  York.  In  Gouvemeur,  crystalaoo- 
eur  with  tourmaline,  Ac,  in  limestone,  which  have  rounded  angles  as  if  they  nad  been 
partially  fused.  On  the  banks  of  Laidlaw  lake,  Rossie,  there  are  large  implanted  crys- 
taLk'-Tlie  Sterling  ore  bed,  Antwerp,  Jefferson  Co.,  affords  interesting  aodecahedral 
crystals.  Four  miles  east  of  Warwick,  crystals  presenting  the  primary  form  occur 
in  jasper.  At  Palatine,  Montgomery  Co.,  crystals  occur  having  one  end  terminated 
^ith  the  usual  pyramid,  while  the  other  is  rounded  and  smooth.  Diamond  Rock, 
near  Lansingburg,  is  an  old  but  poor  locality.  At  Ellen ville  lead  mine,  Ulster  Co., 
N.  Y.,  in  elegant  groups.  At  Diamond  Island  and  Diamond  Point,  Lake  George, 
quartz  crystals  occur,  as  in  Herkimer  Co.  Crystals  with  unusual  modifications  oc- 
cur sparingly  at  the  Charlcstown  syenite  quarry,  Mass.,  one  of  which  from  the  cab- 
inet of  Mr.  J.  E.  Teschemacher  is  repre8ente<y^ng.  844  B.  It  has  the  adjacent  planes, 

22  and  8^  uneven,  and-i  with  a  triangulaflKrow  but  sharp  edges;  the  rest  are 

lustrous;  with  the  reflective  goniometer,  reflecting  the  sun's  rays,  R:^  -|y:=175<>. 
Pelham  and  Chesterfield,  ^lass.,  Paris  and  Perry,  Me.,  Benton,  N.  H.,  Sharon, 
Yt.,  and  Meadow  Mount,  Md.,  are  other  localities  of  (]^uartz  crystal.  Near 
Quebec,  fig.  844  C,  and  other  crystals  similar,  but  the  inverse.  At  Chester- 
field, small  unpolished  rhomhohtdrons  have  been  found  in  granite.  Paris, 
Me.,  affords  handsome  crystals  of  brown  or  smoky  quartz.  In  large  crystals 
often  perfect  and  weighing  several  pounds  at  Minnesota  mine.  Lake  Superior,  oc- 
casionally enveloped  in  metallic  copper,  as  if  cast  around  the  crystals.  Drusy 
quartz,  of  brown,  apple-green,  and  other  tints,  occurs  at  Newfane,  Vt.  For 
other  localities,  see  the  catalogue  of  localities  in  the  latter  part  of  this  volume. 

Rose  quartz  occurs  at  Allmny,  and  Paris,  Me.,  Acworth,  N.  H.,  Williamsburg, 
Mass.,  Southbury,  Conn.,  and  Port  Henry,  Essex  Co.,  N.  Y. ;  smoky  quartz  at  Goshen, 
Mass.,  Richmond  Co.,  N.  Y.,  Ac. ;  amethyst  in  trap  at  Keweenaw  Point,  Pic  Bay,  and 
Qargontwa,  on  Lake  Superior ;  also  in  the  same  rock  at  Bristol,  Rhode  Island,  and 
sparingly  throughout  the  trap  region  of  Massachusetts  and  Connecticut ;  in  Surr^^, 
New  Hampshire ;  in  Pennsylvania  in  East  Bradford,  Aston,  Chester,  and  Provi 
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dence,  (one  fine  crystal  over  7  pounds  in  weight),  in  Chester  Co. ;  very  handscmie 
at  the  Prince  vein,  Lake  Superior,  but  now  hardly  obtainable  as  the  mine  is  not 
worked;  also  very  large  fine  crystals  near  Greensboro,  N.  C.  Crystallized  green 
quartz  occurs  in  talc,  at  Providence,  Delaware  Co.,  Penn.  Chalcedony  and  asates 
of  moderate  beauty  are  found  in  the  same  trap  region;  more  abundantly  uwnt 
Lake  Superior,  the  Mississippi,  and  the  streams  to  the  west ;  at  Natural  ^Bridge, 
Jefferson  Co.,  N.  Y. ;  about  the  Willamet,  Columbia,  and  other  rivers  in  Oregon ; 
abundant  and  beautiful  on  N.  W.  shore  of  Lake  Superior.  Belmont's  lead  mine, 
St.  Lawrence  Co.,  N.  Y.,  has  afforded  good  chalcedony  and  chrysoprase,  asso- 
ciated with  calc  spar.  Red  jasper  is  found  on  Sugar  Loaf  Mt.,  Maine,  and  in  peb- 
bles on  the  banks  of  the  Hudson  at  Troy.  Yellow  jasper  occurs  with  chalcedony 
at  Chester,  Mass.  Heliotrope  occupies  veins  in  slate  at  Bloomingrove,  Orange  Co., 
N.  Y. 

Quartz,  chalcedony,  prase,  camelian,  hornstone,  constitute  many  of  the  pseodo- 
morphs  formed  by  substitution,(see  chapter  on  Chemical  Mineralogy).  Pseudomorphs, 
after  hexagonal  and  scalenohedral  crystals  of  calcite  and  cubes  of  luor,  occur  at  Weat> 
hampton.  Mass. ;  after  heavy  spar,  probably,  in  Rutherford  Co.,  N.  C.  often  filled  with 
water.  Petrified  wood  consists  of  quartz,  and  sometimes  of  chalcedony  or  agate,  of 
rare  beauty. 

Quartz  crystals  occasionally  occur  of  enormous  size.  A  group  in  the  museum  of 
the  university  at  Naples,  weighs  nearly  half  a  ton.  A  crystal,  belonging  to  Siff. 
Rafelli  of  Milan,  measures  three  and  a  quarter  feet  in  length,  and  five  and  a  hau 
in  circumference,  and  its  weight  is  estimated  at  eight  hundred  and  seventy  poonds; 
another  at  Paris  is  three  feet  in  diameter,  and  weighs  eight  hundred  wei^L 
About  a  century  since,  a  drusy  cavity  was  opened  at  Ziuken,  which  afforded  1000 
owt.  of  rock  crystab,  and  at  that  early  period  brought  $300,000.  One  eiystal 
weighed  800  pounds.  A  group  from  Moose  Mountain,  New  Hiunpshire,  at  Dartmouth 
College,  weighs  147^  pounds,  and  contains  48  crystals ;  four  of  them  are  from  5  to 
(^  inches  in  diameter,  ten  from  4  to  4|-  inches.  A  crystal  from  Waterbnry,  Vi., 
2  feet  long  and  18  inches  through,  weighs  175  pounds. 

Crystals  often  exhibit  intern^  iridescences,  owing  to  fissures  or  fractures.  Foreign 
substances  frequently  penetrate  or  thoroughly  permeate  crystals  of  quartz.  Oxyd  of 
iron  has  already  been  alluded  to  as  one  of  these  permeating  substances.  Chlonte  is 
sometimes  so  thoroughly  intermingled,  that  the  crystals  appear  to  be  composed  en- 
tirely of  this  material;  their  hardness,  howe  ver,  shows  their  siliceous  nature.  Anthrap 
cite,  asbestufi,  actinolite,  tourmaline,  silver  and  copper  are  other  penetrating  sub- 
stances. Specimens  containing  acicular  crystals  of  rutile  are  often  very  beautiful. 
The  most  interesting  of  the  substances  occurring  in  quartz  are  the  fluids,  which 
occupy  small  cavities  in  the  interior  of  crystals ;  they  are  cither  water,  peculiar 
resinous  liquids,  or  mineral  solutions.  Mr.  Allan  describes  a  crystal  of  amethyst 
in  his  collection,  havine  four  cavities  partly  filled  with  a  bituminous  fluid  ;  at  88°  F., 
the  fluidet  dilates  and  fills  all  the  cavities,  and  on  cooling  reappears  with  ebullition. 

Silica  is  held  in  solution  in  the  Geysers  of  Iceland  and  New  Zealand,  whose  sol- 
vent powers  are  due  to  their  tempeim|ure,  and  a  small  quantity  of  alkali  present. 
It  is  also  present  in  traces  in  ordina^P^aters,  as  alkaline  silicates. 

Several  varieties  of  this  species  hare  long  been  employed  in  jewelry.  The  ame- 
thy9t  has  always  been  esteemed  for  its  beauty.  Like  most  other  stones,  it  is  less 
brilliant  by  candle  light ;  it  appears  to  best  advantage  when  surrounded  with 
pearls  and  set  in  gold.  The  color  of  the  amethyst  is  often  irregularly  diffused,  as 
IS  well  described  by  Pliny,  "ad  viciniam  crystalli  descendet  albicante  purpuras  defec* 
tu,"  purple,  gradually  fading  into  white.  It  was  called  amethytt,  afi£$v9rotf  on  ac- 
count of  its  pretended  preservative  powers  again t  intoxication,  from  a,  nott  and  /ic9m«, 
to  intoxieeUe.  This  is  not,  however,  the  only  amethyst  of  the  ancients.  The  violet 
colored  sapphire,  the  violet  fluor  spar,  (scalpturis  faciles,  Plin.  easily  ffraven)^  and 
some  other  purple  species,  were  designated  by  the  same  name;  and  it  has  been 
supposed  that  garnet  was  also  includ^ 

Cameos  are  in  ffeneral  made  of  onyx,  which  is  well  fitted  for  this  kind  of  minia- 
ture sculpture.  The  figure  is  carvea  out  of  one  layer,  and  stands  in  relief  on  an- 
other of  different  color.  The  most  noted  of  the  ancient  cameos,  is  the  Mantuan 
vase  at  Brunswick.  It  was  cut  from  a  single  stone,  and  has  the  form  of  a  cream 
pot,  about  seven  inches  high  and  two  and  a  half  broad ;  on  its  outside,  which  is  of 
a  brown  color,  there  are  white  and  yellow  groups  of  raised  figures,  representing 
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Cenw  and  TriptolemuB  in  seach  of  Proserpine.  The  Muaeo  Borbonico,  at  Naples, 
contains  an  onyx  measuring  eleven  inches  by  nine,  representing  the  apotheosis  of 
Augnstus,  and  another  exhibiting  the  apotheosis  of  Ptolemy  on  one  side,  and  the 
head  of  Medusa  on  the  other ;  both  are  splendid  specimens  of  the  art,  and  the 
former  is  sapposed  to  be  the  largest  in  existence. 

The  carnelian  (sarda  of  Pliny)  receives  a  fine  polish,  and  is  often  rich  in  color ; 
but  is  too  common  to  be  much  esteemed.  When  first  obtained  from  the  rock,  car- 
nelians  are  usually  gray  or  grayish-red ;  they  receive  their  fine  colors  from  an 
exposure  of  several  weeks  to  the  sun's  rays,  and  a  subseauent  heating  in  earthen 
pots.  The  colors  of  agate,  when  indistinct,  may  be  brougnt  out  by  boiling  in  oil, 
and  afterwards  in  sulphuric  acid ;  the  latter  earboniies  the  oil  absorbed  by  the 
apparently  porous  layers,  and  thus  increases  the  contrast  of  the  different  colon. 
Agate  is  often  made  into  mortars  for  chemical  and  pharmaceutical  preparations, 
and  according  to  Pliny,  it  was  employed  for  the  same  purpose  by  the  physicians  of 
his  day.  The  royal  collection  at  Dresden  contains  a  ta)>le  service  of  German  agate ; 
and  at  Vienna,  in  the  imperial  cabinet,  there  is  an  oval  dish  twenty-two  inches  in 
length,  formed  from  a  single  stone.  The  agate,  or  achate*  of  the  Greeks,  was  so 
called  from  the  river  Achates,  in  Sicily,  whence,  according  to  Theophrastua,  these 
stones  were  originally  brought.  latpachateB  corresponded  to  our  jasper  agate ; 
Sardaekatet  contained  layers  of  the  sard,  or  carnelian ;  DendraehaU*  (from  Uvifov, 
a  trm  and  aekatea)  was  moss  agate;  Hmmaehcttet  (from  ii/ta,  hlood,  and  achaM)  was 
an  agate,  sprinkled  with  spots  of  red  jasper,  (Moore's  An.  Min.) 

Jasper  admits  of  a  brilliant  polish,  and  is  often  formed  into  vases,  boxes,  knife- 
handles,  A^  It  is  also  extensively  used  in  the  manufacture  of  Florentine  mosaics. 
Theiaspis  of  the  ancients,  whence  our  word  jasper  is  derived,  appears  to  have  inclu- 
ded Uie  green  or  blue  colored  variety,  together  with  some  other  stones,  not  of  the 
jasper  kind. 

Quarts  is  distinguished  by  its  HisrdiM%9^ — Scratching  glass  with  fiscility ;  Infuii- 
M^jf,-"Not  fusing  before  tne  blowpipe ;  ImolubUitv f—^ot  attacked  by  water  or 
the  acids ;  Uheleavability, — One  vanety  is  tabular,  but  proper  cleavage  is  never 
diffcinctly  observed.    To  these  characteristics  the  action  of  soda  may  be  added. 

OPAL.  Hyalite.  Mailer's  Glass.  Hydrophane.  Menilite.  Oacholong.  Siliceous 
Sinter.  Pearl  Sinter.  Fieri te.  GirasoL  Eisenopal,  ffaus.  ManganopaL 
SohwimmkieseL  Quartz  hyalin  concretion^e.  Quartz  rdsinite,  H,  Opalus, 
Pesderoe,  Pliny,    •waXKit*    Michaelite.    Alumooaldte.     Geyserite. 

Massive,  amorphous ;  sometimes  small  reniform,  stalactitic,  or 
large  tuberose. 

H.=5'6 — 6-5.  G.=1'9 — 2'3.  Lustre  vitreous,  frequently  sub- 
vitreous,  and  often  inclining  to  resinous,  and  sometimes  to  pearly.  • 
Color  white,  yellow,  red,  brown,  green,  gray,  generally  pale;  dark 
colors  arise  trom  foreign  admixtures.  Streak  white.  Sometimes 
a  rich  play  of  colors,  or  different  colors  by  refracted  and  reflected 
light. 

There  are  many  varieties  of  this  species.  The  nreciaut  opal  exhibits  a  play  of 
rich  colors.  Fire  opal  or  giroMol  presents  bright  nyaci nth-red  and  yellow  reflec- 
tions. Common  opal  and  aemi-opal  are  common  varieties  not  opalescent  Hydro- 
phane  is  not  transparent,  but  becomes  so  when  inmiersed  in  water.  Caeholang  is 
nearly  opaque,  and  of  a  porcelain  or  bluish  whit e. color ;  it  adheres  to  the  tongue, 
and  contains  a  small  portion  of  alumina,  with  3*5  p.  c  of  water.  It  is  closely  allied 
to  hydrophane,  and  often  associated  with  it  Hyalite^  or  MulMt  gl<u9,  occurs  in 
small  reniform,  botryoidal,  and  occasionally  stalactitic  shapes,  either  colorless  and 
pellucid,  or  white.  Menilite  is  brown  and  opaque,  occurring  in  compact  reniform 
masses,  occasionally  slaty.  Opal  jattper  contains  several  per  cent,  of  iron,  and  is 
the  analogue  in  this  species  of  jasper  in  the  preceding.  oUieious  Sinter  is  a  loose 
silicious  aggregate,  deposited  by  tne  Geysers  of  Iceland,  where  it  presents  porous 
stalactitic,  fibrous,  '*  cauliflower-like,"  and  occasionally  compact  concretions,  called 
geyserite  by  Damour.     Pearl  tinier,  or  fiorite,  occurs  in  the  cavities  of  volcanic 
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tufa,  in  smooth  and  shining  globular  and  botryoidal  masses,  which  have  a  ]^rly 
lustre.  Wood  opal  has  a  peculiar  ligneous  structure.  Michaelite  (from  the  island 
of  St  Michaels,  Azores)  is  a  white  fibrous  pearly  variety.  Sp.  gr.=l*88.  AlumO' 
codcite  is  an  impure  opal,  of  a  bluish  milk-white  color,  containing  6  per  cent,  of 
lime.  Some  if  not  all  the  deposits  of  silicious  earth  formed  of  infusorial  remains, 
consist  of  soluble  silica,  and  the  name  Randanite  has  been  applied  to  a  yariety, 
composed  mainly  of  silica  of  this  kind.    (See  analyses  below). 

Oompo^Uion, — Silica  in  the  soluble  or  eelatiniang  state,  but  often  combined  with 
insoluble  Silica;   more  or  less  hydrous,  out  the  water  is  not  considered  eesontiaL 

Analyses:  1,  Klaproth,  (Beit,  iy);  2 — 6,  Damour,  (BulL  GeoL  de  France,  1848, 
161);  7,  Klaproth;  8,  Forchhammer,  (Pogg.  xxzv,  831);  9,  Stucke,  (Rose,  Bea- 
chreib,  p.  78);  10,  Damour,  (loo.  cit);  11,  Pattison,  (Phil.  Mag.,  [8],  xxv,  496);  12, 
Damour,  (loc.  cit);  18,  G.  J.  Brush,  (communicated);  14,  Damour,  (loc.  cit);  15. 
Klaproth,  (Beit  iv,  166);  16,  Mallet,  (Phil.  Mag.  [4],v,  286);  17,  Damour,  Ooc  cit); 
18,  Schaffgotsch,  (Pogg.  Ixviii,  147) ;  19,  Forchhammer,  (loc.  cit) ;  20,  Wrigbtson, 
(Ann.  Ch.  Pharm.  liv.  868) : 

^  Si  fi 

1.  I%re  opal,  Mexico,  92-00  7*76  9e  0-26=100,  Klaproth. 

2.  Limpid,         "       G.rsa.029, 9112  8*88=100,  Damour. 

8.  Chatoyant,    "              2*024,  89*90  10*10,  and  some  combust,  Damour. 

4.  Geyaerite,  white,               **      91*23  8*77=100,  Damour. 

6.  "       ^ay  op«yiK,  2^81,  92*69  7*41=100, 

6.  /St^rennOtf,  Iceland,  2^96,  92^8  7*97=100,        *' 

7.  Menilite,  Menil  Montant,      86*60  11*00  9e  0*6,  ^\  1*6,  Ca  0*6,  Klaproth. 

8.  Fire  opal,  Faroe,  88*73  7*97,  &,  ^a  0*84,  Ca  0*49,  fig  1*48  Si 

0*99,  Foreh. 

9.  Semi-opal,  Hanau,  82*76        10*00,  9e  8*00,  Oa  0*26,  Si  8  60=99*00  & 

10.  Iceland,  Geyser,  87  -67        10*40,  Xl,  l^e  0*7 1,  Ca  0*40,  f^a  0*82,  &  <r., 

=100,  Danxnir. 

11.  an  ifiertut,  N.  Z.  G.=l*968,  77*86  7*66,  Xl  9*70,  l^e  8*72,  Ca  1*74=100'17, 

12.  Pree,  opal,  Hun.,  G=2*099,  98*90  6*10=100,  Damour.  [Pkttiaoik 
18.   Hre  opal,  Georgia,  G.=2*07,  91  *89          6*84,  il  1  -40,  Sg  0*92=100*06,  Bnuh. 
14.  /St/0a;r0«tnt<«,Mex.,G.=l -21, 96*40          4*60=100,  Damour. 

16.   Yellow  opal,  (Pechopal)Telik.  93*60  6*00,  #e  1*0,  Klaproth.  [=99*86,  MaHet. 

16.  Sa.  incTMt,  N.  Zeal.,  94*20  8*06,  Si  1*68,  Pe  017,  Ca  tr.,  01  Na  0*86 

17.  Hyalite,  Waltsch,  Bohemia,  96*94  8*06,  Damour. 

18.  "        Bohemia,  96-6  3-0,3PeO-8,  Ca0-2=99-6,Sch. 

19.  CocAo^on^,  Faroe,  96*32  8*47,  4  0*07,  ]?fa  0*06,  Ca  0*06,  Xl  0*2, 

fig  0*4=99*68,  F. 

20.  Semi-opal,  Schiffenberg,        90*20  2*73,  l^e  411,  iStg  0*86,  K  0*8,  Xl  1-86, 

^  .  ]?^a  0*9,  8  0*81.  W. 

21.  "        Kaschau,  92*16  H  and  C  6*76,  ^e  2*00,  Ca  0*28. 

The  precious  opal  of  Hungary  afforded  Kobell  10*94  p.  c  of  water.  A  resin  opal 
from   Vourla,  Smyrna,  afforded  Mr.  G.  J.  Brush,  6*10  p.  c  of  water.     G.=2*064. 


per 

For  other  analyses,  see  Schnabel  and  v.  dcr  Mark, Verb,  nat  Ver.  RheinL  1862,  377, 
469,  561*  Bickell,  Ann.  Chem.  Pharm.  Ixx,  290. 

The  Randanite  of  Salvetat,  (siliee  gelatineuee),  corresponds  to  the  formula  Si*& 
when  dried  at  16®  C.  and  Si*I^  when  dried  at  100^  C.  Fournet  and  Salvetat  ob- 
tained, (Ann.  Ch.  Phys.,  [3],  zziv,  848) : 

1.   Ceyssat,    SoL  Si  87*20,  &,  C,  and  org.  matters  10*00,  Xl  and  Pe  2*00,  sand 

0*89  F 
?.   Algiers,    Sol.  Si  80,  tL  9,  insoL  Si  6*48,  Xl  1*41, 3Pe  066,  Ca  0*66,  Sa,  4.  and 

loss  2*00,  a 

It  occurs  as  a  fine  earth  or  in  compact  earthy  masses,  and  consists  mainly  of  the 
casts  of  infusoria. 

The  Michaelite  afforded  Kobell,  Si  83*66,  iBC  16*36. 

RB.  opal  is  infusible,  but  gives  out  water  and  becomes  opaque.  Some  varieties 
containing  iron  turn  red. 
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Opal  occurs  in  short  irregolar  veins  in  porphyry:  also  in  the  vesicnlar  cavities 
of  amygdaloid.  Common  opal  sometimes  occurs  in  limestone.  Menilite  is  met  with 
in  clay  slate.  Some  varieties  are  found  with  galena  and  blende,  in  metalliferous 
veins.    It  also  occupies  the  interior  of  fossils  in  sandstone. 

The  precious  opal  occurs  in  porphyry  at  Gzerwenitia,  near  Eashau  in  Hungary, 
'  at  Frankfort,  and  at  Gracias  a  uioa  in  Honduras,  S.  A.  Fire  opal  is  brought  from 
Zimapan  in  Mexico,  and  from  'the  Faroe  Islands.  The  common  opal  is  abundant  in 
Hun^;ary,  in  Faroe,  Iceland,  the  Giants'  Causeway,  and  the  Hebrides;  found  also 
within  a  half  mile,  and  to  the  southwest,  of  the  watering  place  at  Yourla,  the  har-'" 
bor  of  Smyrna,  along  with  yellow  iasper  and  homstone,  imbedded  in  a  low  ridge 
of  compact  limestone,  of  a  ught  yellow  or  grayish- white  color;  colors  wax-yellow 
or  grayish-green,  occasionally  white.  Hungary  affords  also  the  hydrophane.  The 
Giant^  Causeway  affords  small  masses  resembling  mountain  cork,  wnich  though 
opaque,  become  translucent  on  immersion  in  water.  Cacholong  occurs  in  loose 
masses  on  the  river  Cach,  in  Bucharia,  whence  its  name.  HvalUe  occurs  in  amyg- 
daloid at  Schemnitz,  in  Hungary,  and  in  clinkstone  at  Waltsch,  in  Bohemia.  Men- 
iliie  is  found  imbedded  in  adhesive  slate,  at  Menil  Montant,  near  Paris.  Wood  opal 
forms  large  trees  in  the  pumice  conglomerates  of  Saiba,  near  Neusohl,  and  Erem- 
nitz  in  Hungary,  in  Faroe,  near  Hobart  Town,  Tasmania,  and  other  trap  countries. 

The  J^andantte  is  abundant  near  Algiers,  and  was  taken  for  Eaolin  ;  also  at  Ceys- 
sat,  near  Randan  in  the  Puy  de  Dome. 

Hyalite  occurs  in  the  United  States,  sparingly  at  the  Phillips  ore. bed,  Putnam 
Co.,  If.  Y.  in  thin  coatings  on  granite;  and  rarely  with  the  auriferous  quarts  of  Ca- 
barras  Co.,  N.  C. ;  also  in  Burke  and  Scriven  Cos.,  Georgia.  In  Georgia  it  lines 
cavities  in  a  siliceous  shell-rock.  The  Suanna  sprinff  ii^  Florida,  affords  small  quan- 
tities of  siliceous  sinter.     Good  fire-opal  is  obtained  in  Washington  Co.,  Ga.^ 

"nie  precious  opal,  when  large,  ana  exhibiting  its  peculii^  play  of  colors  in  per- 
fection, is  a  gem  of  high  value.  It  is  cut  with  a  convex  surface.  The  largest  mass 
of  which  we  have  any  knowledge,  is  in  the  imperial  cabinet  of  Vienna ;  it  is  nearly 
as  large  as  a  man's  fist,  and  weighs  17  ounces,  out  contains  numerous  fissures,  and 
is  not  entirely  free  from  the  matrix.  This  stone  was  used  as  a  gem  by  the  Greeks 
and  Romans,  and  was  called  opalus ;  also  pcederoM,  irai^pdis,  in  allusion  to  its  color 
and  lustre,  as  expressed  in  the  Orphic  poem,  ifitfroB  riptva  j^p6a  xaUit,  "  having  the 
delieate  complexion  of  a  lovely  youth,  (Moore's  An.  Min.) 


11.  OXYGEN  DOUBLE  BINARY  COMPOUNDS,  OR 

SALTS. 

1.  Acid  of  the  form  HO*. 
I.  SnjoATES.     Combinations  of  oxygen  bases  with  Silica. 

Appbndel     Unarranged  Silicates  containing  Utanic  acid  or  Columbic  acid, 
n.    COLUMBATES,  NiOBATES,  TuNGSTATES,  MoLYBDATES,  CttROMATES, 

Vanadates. 
in.  Sulphates,  Selenates. 
rV.  Borates. 

2.  Acid  of  the  form  R^  O^  (=^  Oi.) 

V.  Phosphates,  Arsenates,  Antimonates. 

20 
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3.  Acid  of  the  f(yi^  RO^. 

VI.  TiTAiTATES. 

Vn.  Carbonates. 

4.  Acid  ofthefo)^n  R^O^  {ROi,) 
Vill.  Oxalates. 


L  SILICATES.      . 

I.  Anhydrotcs. 

[The  different  species  of  Silicates  are  widely  varied  in  their  characten 
through  the  mutual  replacements  of  lime,  potash,  soda,  magnesia,  protoxyd 
of  iron,  and  other  protoxyds,  represented  by  the  general  expression  {^ ;)  and 
also  of  the  peroxyds,  alumina,  peroxyd  of  iron,  etc  (S).  The  mere  presence  of 
one  or  another  of  these  bases  affords  therefore  no  ground  for  distinctions  in 
classification.  The  only  general  fact  of  a  constant  character  is  the  almost 
total  absence  of  magnesia  from  the  feldspars,  (and  also  the  zeolites),  and,  in 
fact,  from  all  those  species  in  which  the  protoxyds  and  peroxyds  are  to  one 
another  in  the  ratio  of  1  :  1,  (Ifi  :  IS,)  that  is,  which  have  1  :  3  for  the  oxy- 
gen ratio. 

I  divide  the  anhydrous  silicates,  as  has  been  explained,  into  a  few  grand 
groups,  dependent  on  the  oxygen  ratio  for  the  oxygen  of  the  bases 
and  silica ;  these  ratios  being,  1  :  8,  1  : 2,  1  :  1^,  1 : 1,  1 :  f  or  less  than  f .) 

The  feldspars,  although  seemingly  unconformable  to  this  system,  still  have 
been  shown  to  have  the  type-ratio  1:1,  this  occurring  in  Anorthite  ; 
the  additional  silica  in  the  other  species,  being  added  without  changing  the 
crystallization  or  typical  structure. 

A  general  principle  is  here  indicated  which  modifies  the  law  of  ratios,  and 
which  is  exemplified  also  in  the  micas,  scapolite,  hornblende,  and  some  other 

Sp6C16S» 

It  has  been  observed  that  while  some  sjpecies  contain  water,  without  ita 
affecting  the  crystalline  form,  so  there  are  silicates,  not  hydrous,  in  which  there 
is  an  addition  of  accessory  substances  which  do  not  modify  the  form,  and 
which  substances  thus  appear  to  be  in  a  certain  sense  unessential.  Thus  So- 
dalite,  Hauyne  and  Nosean,  have  each  the  ratio  1  : 3  :  4,  and  a  common  for- 
mula, with  the  addition  of  some  Na  01  for  Sodalite,  Oa  3  for  Hauyne,  and  Ka  5 
for  Nosean.  By  considering  these  as  ingredients  essential  to  the  type,  the 
species  would  be  widely  separated  from  their  congeners. 
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The  above  focts  contain  the  principles  upon  which  the  anhydrous  sih'cates 
are  arranged.  They  are  more  fully  developed  in  the  chapter  on  Chemical 
Mineralogy  and  Classification. 

Besides  the  ordinary  chemical  formulas,  which  have  the  advantage  of  a 
^miliar  form  and  Iook,  we  add  the  condensed  formulas,  explained  in  our 
chapter  on  Chemical  Mineralogy.  There  is  little  reason  to  doubt  that  the 
protoxyds  and  perozyds  replace  one  another,  8  parts  of  B  renlacing  Ifi ;  or 
genendly  that  proportions  of  ozvds  equal  in  amount  of  included  oxygen  are 
mutual  substitutes  in  compounds.  Tnus  £*,  fi  and  B  are  equivalents.  In 
this  view,  the  complex  silicates  are  simply  silicates  of  a  sinffle  complex  base. 
Thus  the  general  garnet  formula  v  (B*,  S)Si;  under  whioi  the  following 
are  among  the  spinal  formulas, 

Ganiet,  U  B'+iB)  Si,  ,,  WiB«-H»)Si, 

Epidote,  0  »•+§»)  3i,  Idocraae.  ^  ^|  |^,^|  jjj  gj^ 

which  differ  from  one  another  only  in  the  ratio  of  B"  to  S,  it  bein^  1:1  in 
Ghumet,  1 : 2  in  Epidote,  1 : 1  or  3  :  2  in  Idocrase — the  ftactions  within  the 
brackets  equaling  together  a  unit  and  indicating  this  ratio.  Such  formulas 
give  the  constitution  of  the  species  with  all  the  precision  of  the  old  formulas, 
exhibiting  the  exact  relations  of  the  constituents,  without  any  hypothesu  as 
to  their  atomic  groupings.] 

The  following  are  the  subdivisions  of  the  Anhydrous  Silicatei, 

L  Edelbobsttb  SEcnoN. — Oxygen  ratio  of  bases  and  silieA,  1 : 8. 

n.  AuGiTB  Section. — Oxygen  ratio,  1 : 2. 
nL  EuLTTiNE  Section. — Oxygen  ratio,  1 :  IJ. 

IV.  Gasnet  SEcnoN. — Oxygen  ratio,  1 : 1. 

V.  Mica  SEcmoN. — Oxygen  ratio  in  jype,  1:1;  Structure  mica- 

ceons. 

VI.  Feldspab   Section. — Oxygen  ratio  in  type,   1:1;  Oxy- 
gen ratio  of  protoxyds  and  peroxyds,  1 :  3. 

YIL  Andalusite  Section. — Oxygen  ratio  1  to  less  ihan  1. 


I.  EDELFORSITE  SECTION. 

EDELFOBSITR    Neutral  Silicate  of  Lime.    .£delforrite,  KobelL 

Fibrons  or  feathery,  and  massive. 

H.=6.  (?)    G.=2'58.     Lustre  shining.     Color  white  or  grayish. 
Transparent 
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Compontion. — CaSi=^iliea  62*2,  lime  87*8.  B.B.  fuses  to  a  white  translucent 
glass.     Gelatinizes. 

Edelforsite  is  found  at  Aedelfors  in  Smaoland,  Cdklowa  in  the  Bannat,  and  at 
Ojelleback  in  Norway. 

HANCINITE. 

Plumose  and  shining,  with  two  unequal  cleavages  inclined  to  one 
another,  92^^.     Color  brown. 

Composition, — Zn  Si,  probably,  according  to  Jacqnot,  (Ann.  d.  Mines,  [8],  ziz,  708). 
From  Mancino  near  Leghorn.    The  species  is  a  doubtftil  one. 


IL  AUGITE  SECTION. 

The  oxygen  ratio  for  the  bases  and  silica  in  tlie  Augite  Section, 
is  1 :  2  ;  varying  in  the  species  hornblende  and  acmite,  to  1 :  2^. 

1.  AUGrTE  GROUP.    Crystallization  monoclinic 

WoLLASTOmTK,       Oa*  5i',  HOBNBLENDE,        1ft*  Si'sft*  Si? 

Ptboxenb,  B"  Si",  Aamra,  (k+B)  Si»=(ft",  S)  Bi^ 

RHODONm,  fi[n'5i'  t  WicarrNx,         (ifi'+iS)9iV) 

Spoddion.,         (ia"+fB)BiMSoiu)AWALrrB,    (f  B»-fi»)  Si"  (0 

2.  BABINGTONITE  GROUP.— TricUnic 

BABINGTONm. 

8.  BERYL  GROUP.— Hexagonal 

Bbbtl,  (i»e+iil)Si«    EuDiALTTE,         r(|&»4-iZr)  5i« 


WOLLASTONITE,  H,    Tabular  Spar.    Table  Spar.    Grammite.    Schaalstein, 

W.    Tafelspath,  M. 

Monoclinic.  (7=69o  48',  /:  /=87o  28',  O  :  2t=137o 48' ;  a :  J : 
e:=0-4338  : 1 :  0'89789.  Observed  planes  as  in  the  annexed  figure. 

O :  li=160o  30/^  q :  31=114^  16  .  w :  2=132°  14. 

0 :  3i=139o  53'.  O :  i{=110o  12'.  it :  24=120*»  50'. 

0 :  5i=130^  42'.  U :  -1^=95°  23'.  n :  ^'1=1450  8'. 

0 :  -lt=164°  25'.  ii :  7=133°  44'.  n :  i  2=115°  34'. 

Earely  in  distinct  tabular  crystals.  Cleavage :  0  most  distinct ; 
ii  less  so ;  li  and  -li  in  traces.  Twins :  <;ompoeition-fece  ii.  Usu- 
ally cleavable  massive,  with  the  surface  appearing  long  fibrouS| 
fibres  parallel  or  reticulated,  rather  strongly  coherent. 

H.=4-5— 5.  G.=2-78— 2-9;  2-785— 2-896,  (United  States), 
Thomson  ;  2*805,  (Bannat),  Haidinger.    Lustre  vitreous,  inclining 
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to  pearly  upon  the  feces  of  perfect  cleavage.  Color  white,  inclin- 
ing to  gray,  yellow,  red,  or  brown.  Str^k  white.  Subtranspar- 
ent — translucent.    Fracture  uneven,  sometimes  very  tough. 


847 


Oompoiiiion. — Ca*3i'=Silica  51 '9,  lime  48*1.  Analvfies:  1,  Stromeyer,  (Unter- 
such.,  1,  866);  2,  H.  Rose,  (Gilb.  Add.  Izzii,  70);  8,  Eobell,  (J.  t  pr.  Cb.zxx,  469); 
4,  WeidliD^,  (E.  V.  Ac.  Forh.,  1844,  92);  6,  Bonsdorff,  (Schw.  zzziii,  868);  6, 
Vannxem,  (J.  Ac  Nat  Sci.  Philad.  ii,  182);  7,  Beck,  Qlin.  N.  Y.  271);  8,  J.  D. 
Whitney,  (Bost.  J.  Nat  Hist  y,  486);  10,  J.  B.  Bunce,  (This  Min.  8d  Edit,  696): 

0-076,    SlnO -267=99 -691,  Str. 

gangue  1*11=99-12,  Rose. 

2*00=99-50,  EobelL 

An  0-884,  CaO  2-782,  W. 


Si 

61*445 

61*60 

61-50 

50-724 

62-58 


1. 

2.  Perhoniemi, 
8.  0.  di  Bove, 
4*  Oocknm, 

5.  Skr&bbole, 

6.  Willsborough,    51-67 

7.  Diana,  51*90 

8.  Cliff  Mine,         49-09 

9.  "  49-6 
10.  OreByille,rr  0.58-05 


Ca 

47*412 

46*41 

45-45 

48*802 

44-46 

47-00 

47-66 

46:88 

44-87 

45-74 


0-55      

0*879   0*849 

0-68 Fe 018  0-99=99*88,  Bonsdorff. 

"  1-85  =100-02,  Vannxem. 

"  0*25  =99-70,  Beck. 

0*14     2*96,  ftn  0-48,  Xl  0*28,  Whit 

2*96,  An  0*98,  ail  28,  Whit 

1  -20=99  *99,  Bnnce. 


In  the  matrass  no  change.  6.B.  on  charcoal,  fuses  on  the  edges  to  a  colorless  bead : 
affords  with  borax  a  transparent  class  and  leaves  a  siliceous  skeleton  with  salt  of 
^osphoms ;  with  some  soda,  a  Mebby  glass,  with  more,  swells  up  and  infusible. 
With  muriatic  acid,  gelatinizes.     Phosphoresces  when  heated. 

WoUastonite  is  found  in  regions  of  granite  and  granular  limestone ;  also  in  basalt 
and  lavas. 

It  occurs  in  the  hopper  mines  of  Cadklowa  in  the  Bannat  of  Temeswar,  and  also 
at  Dognaszka  and  Nagyag.  It  accompanies  ^rnet,  fluor,  and  native  silver,  in  lime- 
stone, at  Pargas  in  Finland,  and  Eongsberg  in  Norway ;  also  at  Perhoniemi,  Skr&b- 
bole,  Finland.  At  Castle  Rock,  Edinburgh,  it  is  met  with  in  basalt,  associated  with 
prehnite,  presenting  a  fibrous  radiated  structure.  A  greenish-white  variety  oecura 
in  lava  at  Capo  di  Sove,  near  Rome. 

In  the  United  States,  this  species  occurs  at  Willsborough,  N.  Y.,  forming  the  sides 
of  a  larae  vein  of  ffamet,  traversing  gneiss  ;  abundant  at  Lewis,  ten  miles  south  of 
EeeseviUe,  with  c^ophonite ;  half  a  mile  north  of  Lewis  comers,  with  garnet  and 
quartz ;  at  Roger's  Rock,  near  the  line  between  Essex  and  Warren  Cos.  with  garnet 
and  feldspar;  Diana,  Lewis  Co.,  about  a  mile  from  the  Natural  Bridge,  in  abund- 
ance, of  a  snow-white  color ;  at  Boonville,  Oneida  Co.,  in  boulders,  wiui  ffamet  and 
Jyroxene:  also  at  Grenville,  Canada,  with  sphene  and  green  eoceolite;  at  St 
^  erome  and  Morin,  C.  £.,  with.apatite,  in  large  tabular  masses  of  a  fibrous  structisure, 
in  Bucks  Co.,  Penn.,  three  miles  west  of  Attleboro',  associated  with  scapolite,  p^- 
oxene  and  sphene ;  of  a  red  color  at  the  Cliff  Mine,  Eewenaw  Point,  Lake  Superior, 
and  on  Isle  Royale,  a  very  tough  variety,  but  now  exhausted. 
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Named  aftflr  th«  English  ChemiBt,  WollMUin ;  ilto  taiular  ipar  from  ite  lwne1t«r 
forma  And  gtmoturo. 

Dr.  Thonuon  has  desoribediudGr  Ui«  name  of  Wollattimite,  a  mineral  from  EiUytb, 
occorring  in  greenstona  veins.  It  diifen  from  tabnlar  spar  in  containing  some 
silicate  of  eoda.  Formnla,  ffa  Si-f-0a'3i*,  or  near  aomite.  It  ie  referred  by  J.  D. 
Wbitner,  to  Pectolite. 


FTROXENE,  Naiiy.  Aiigite.  Cocoolite.  Biopude.  Sahlite.  Alalite.  Hnuitc 
I^-rgom.  Fossaite.  Fentaclaeite.  Jeflenonite,  KtaliHg.  Asbestoi,  <«  part. 
BroniiU.  Panlite.  Green  Dialln([e.  Sohkolit,  Baikilit,  Omphaiit,  W.  renlak- 
lasit,  Uaiu.  HolMoUthe,  HaUj.  Funkite.  Hndsonite,  Sttk  Polylitc,  Thorn. 
.fgorine,  in  part    Breielakite.  BrecchL 

Monoclinic ;  C=K°  59',  /;  /=87°  6',  O  :  SislSl"  1V\  a-.i-.e 
=0-5412  :  1  :  0-91346. 
0  :  1«=155''  61'. 
0  :  -l*=li8°  36'. 
0  :  -3.'=109°  31'. 
0  :  u=106°  1'. 

0  :  1=146''  9'. 
0 :  2=130°  6'. 
O: -1=137°  49'. 
O :  -2-114°  28'. 
O :  lt=150°  20'. 
O :  •i=90o- 
2i :  2i(oT.O)=82''34'. 
ii  :  li=130°  10'. 

:  -li=106°  24'. 

:  t2=152°  16'. 

:  7=133°  33'. 
ii  :  ii  =115°  26'. 
■"     ~s=107°  35'. 
•2  :  a(<)T.«i)=124°  30'. 
«2  :  i2(ov.M')=50°  50*. 
«•  :  3s=143»  34'. 
-1  :  -1=120°  32". 
-2  : -2=95°  30'.  obMmdpuMi. 

1  ;  1=131°  24'. 

2  :  2=111°  10'. 

Cleavage :  /rather  perfect,  often  intemipted ;  n  and  ii  imperfect. 
CryBtais  usually  tliick  and  stout.  Twins :  face  of  compoeition  ii, 
(t.  357).  Often  coarse  lamellar,  in  large  masses,  parallel  to  ^  or 
ti.  Aim  gianular — particles  coarse  or  fine;  and  tibrons,  fibres 
often  fine  and  long. 

H.^5 — 6.  G.=3'23 — 3'6.  Lostre  Titreoae,  inclining  to  rea- 
inous ;  some  pearly.  Color  green  of  various  shades,  verging  on 
one  side  to  white  or  grayish-white,  and  on  the  other  to  brown  and 
black.  Streak  white-^ray.  Transparent^-opaqne.  Fracture 
copchoidal — uneven.    Britue. 
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G>iKp0*ition. — '6,^1',  in  which  fi  majh«1ime,  magnesia,  protoiyd  of  ir 
g«DM«,  or  eran  soda  ;  and  in  .Bome  inBtancea  alnmiQa  enters  into  the  ci  , 
vithoat  chanpDg  egsentially  the  crygtalliiatjon,  aod  nsnally  replacei  silicB-  When 
H^Ca,  Ha),  the  color  is  wbiU  or  light  CTeen ;  when  R^Ca,  FeV  the  color  variei 
in  shade  otgrtea  to  black,  aceording  to  the  proportion  of  oiyd  of  iron  ;  if  R=:Md, 
the  color  ia  flerii-red,  and  the  mineral  is  manpanett  mar.  It  may  bIbo  be  (Ca,  Hn), 
or  (Ca,  HKi  Fe),  or  (Fe,  Mn),  and  when  iron  u  abondant  the  mineTal  Ib  very  dark 
green  or  maok. 

There  are  other  kindi  ariiing  from  mode  of  cirBtaUization,  the  species  being 
Bometimea  in  diatinet  cryatals,  aometimea  thin  foliated,  Bometimes  granular,  and 
often  fibrous  or  aabeatiform.    The  following  are  the  prominent  varieties: — 

1  Dioptide,  Whitt  Augite,  Whilt  Maiaa>lilt,  MiatUe.^OJ  white,  grayiBh,  or 
grayish^reen  color,  either  crygtaUized,  lamallBr  or  gTannlar.  The  grannlar,  when 
coarse  and  aomewbat  biable,  ia  called  wAiff  eocco'ifa  ^JoJtfP  is  a  diopaide  from 
Ala  in  Piedmont-  MMttite  has  a  grajish-green  color,  and  ia  lamellar  parallel  to  tha 
base,  the  lamella  aometimea  contorted  ;  it  iq  from  Muaea  in  Piedmont.    Theae  t»- 


.jDtain  the  baaee  magnesia  and  lime,  with  little  or  no  iron,  and  nsaally  no 

alumina,  (Ca,iig)^i'.  G.=32S— 826.  DiopMeia  from  tti,  tao-/old,  and  »'!'•(,  ap- 
ptaranee;  malaoolite,  from  finXanc  and  >iSii. 

Sahlile  resembles  diopeide,  but  has  a  dingy  greenish  color,  and  is  coarse  foliated, 
orisipg  A-om  compositioD  parallel  to  0;  from  Bahla,  Sweden.  Baikaliti  isagrean 
variety,  from  Lake  Baikal  Fyrgom  ia  a  dingy  variety  of  aahUte,  (named  from  the 
Greek  rtpvufui.)  Omphaiite  is  a  foliated  leek-green  variety.  The  aame  constitation 
M  sboVe,  but  oioally  with  aome  iron.     0.=3-2S — 3'S. 

Pyroxent,  (froTa-nf,fiTe,  andfoic,  ttranger). — Beaideaita  general  nse,  this  nameia 
epeeially  applied  to  the  n-een  or  grayish-neen  cr^tala,  often  of  large  siie  Oven  Mai- 
aco/ils  is  another  name  mrthis  variety,  jriuwiitf  is  handsome  grass-green  orpistaohio 
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green,  with  high  lustre ;  from  the  Faesa  yalley,  Piedmont  Chreen  Coeeoliie  is  a 
granular  friable  Tariety,  consisting  of  bright  sreen  shining  granules,  named  from 
KOKKOf,  a  arain.  J^ktnkite  is  a  green  coccolite.  iherzolite  has  a  deep  green,  or  olive- 
green  color,  and  occurs  both  crystallized  and  lamellar;  from  Lake  Lherx  in  th« 
Pyrenees.  Baikalite  (from  Lake  Baikal)  is  an  oUve-green  sahlite.  These  speciea 
contain  the  bases  lime,  magnesia,  and  protozyd  of  iron,  (Ca  ]S[g,  f'e)%*.  6.=:8*26 
—8-8. 

Jeffertonite  is  a  dark-green  «rystallized  foliated  variety,  from  Mine  Hill,  Frank- 
lin, New  Jersey :  it  has  the  same  constitution  and  angles  as  the  last,  with  some 
oxyd  of  zinc.     (Oa,  f'e,  fig,  2n)'  3i'    G.=8*6.     Named  after  Mr.  Je£ferson. 

Auaite  (from  avyir,  Ivstre)  includes  the  black  and  greenish-black  crystals,  com- 
mon m  basaltic  and  volcanic  rocks.  It  contains  the  same  bases  as  the  last,  together 
with  alumina.  (Ca,  ^e,  iSEgWSi,  £1)*.  6.=8-88— 8*86 ;  8-869,  Etna ;  8*866,  Eiffel; 
8*868,  Fassa.  Alumina  is  also  contained  at  times  in  some  of  the  above  varietiea. 
jEgirine  of  Brevig  is  a  black  or  greenish-black  to  leek-green  pyroxene ;  G.=8'488 
— 8-604.  (Pogg.  Ixxx.  816). 

Breidlakite  occurs  in  wool-like  forms  at  Vesuvius  and  Capo  di  Bove.  Its  erystal- 
lographic  identity  with  pyroxene  has  been  shown  by  Chapman,  (PhiL  Mag.  zxxvii, 
i£i,  I860).    Named  after  Breislak,  an  Italian  geologist. 

Hedenhergite  is  a  blade  pyroxene,  containing-  largely  of  iron,  little  or  no  mag- 
nesia, and  no  alumina.  (Oa,  ]^e)*3i*.  0.=8*6.  Named  after  the  Swedish  Chenaist^ 
L.  Hedenberg. 

HudioniUy  from  Orange  Co.,  N.  Y.,  near  the  Hudson  river,  is  black  and  elaaTabla 
like  Hedenbergite.  but  differs  in  having  a  Considerable  part  of  the  silica  replaced 
by  alumina,  (Ca,  F'e,)'(Si,  £l)*.  6.=8-6,  Beck ;  8*48 — 8*46,  Brewer ;  streak  green ; 
oiten  has  a  brown  tarnish.  It  also  contains  at  times  some  manganese.  PoiylUe 
is  the  same  compound. 

A  pure  iron-augite  analyzed  by  GrQner,  (AnaL  47),  has  been  called  OruneriU, 

JhtUlcige,  (from  ^taXAayiy,  difference,  alluding  to  the  dissimilar  cleavage).^^Tliin  fo- 
liated and  easily  cleavable;  laminae  brittle;  color  various  shades  of  green,  gray, 
and  brown,  and  sometimes  bronze  or  pearly-metallic  G.=8*ll — 8*227.  It  incmdes 
Schiller  spar  (in  part)  and  Bromite,  Bronzite  has  a  greenish-brown  or  browniah 
color,  and  metalloidal  lustre ;  it  cleaves  in  three  directions,  two  of  which  meet  at 
an  angle  of  87^..    G.=8'126.   From  Gulsen  in  Styria. 

Hyper tthene,  (from  vircp  and  eOsvog,  very  strong  or  i<ntgh),  bears  nearly  the  same 
relation  to  diallage  that  the  dark  varieties  of  pyroxene  bear  to  the  light.  It  con- 
tains a  large  proportion  of  iron  and  little  lime,  yet  varies  much  in  this  respect,  and 
some  varieties,  not  distinguished  by  external  characters,  have  the  composition 
nearly  of  diallage.  Its  colors  are  grayish  or  greenish-black,  and  copper-red,  with 
a  bright  metallic-pearly  lustre.  It  cleaves  easily,  but  not  into  as  thin  folia  as  the 
preceding.  G.=8*d— 3*6.  The  Faulite  (G.«=3*389)  is  from  the  island  of  St  PauL 
jjabrador  Hornblende  apd  Metalloidal  Diallage  are  here  included.  The  BronzitehhB 
dove-brown  and  pinchbeck  brown  colors,  with  a  metallic-poarly  lustre.  G.=:8*d^- 
8*6.  Cleavage  orthodiagonal,  very  perfect.  Diaclasite  of  Hausmann  (analysis  48) 
is  between  diallage  and  hyperstbcne  in  composition,  but  has  the  pale  colors  of  dial- 
lage, passing  into  brass-yellow.     Named  from  StaK\ao>,  to  cleave  through. 

Analyses:  I. — 1,  Nordenskiold,  (Scbweig  J.  xxxi,  467);  2,  H.  Rose,  (Schw.  xxxv, 
86) ;  8,  T.  Wachtmeister,  (Schw.  xxx,  334) ;  4,  Hermann,  (J.  fl  pr.  Ch.  xxxvii,  190) ; 
6,  Wackenroder,  (Kastn.  Archiv.  xiii,  84);  6,  Kussin,  (Rftmm.  4th  SuppL  12);  1, 
Beuterskold,  (Jahresb.  xxv,  862) ;  8,  Richter,  (Pogg.  Ixxxiv,  884). 

IL  9,  Seybert,  (Am.  J.  Sci.  iv,  840);  10-13,  H.  Rose,  (loc  cit);  14,  Wolff,  (J.  £  pr. 
Ch.  xxxiv,  236) ;  16,  Hochstetter,  (J.  £  pr.  Ch.  xxvii,  876). 

IIL  16-20,  Kudematsch,  (Pogg.  xxxvii,  677) ;  21,  Gmelin,  (Leonh.  u.  Bronn,  N. 
Jahrb.  1840,  649);  22,  DelesseTTAnn.  d.  Mines,  [4],  xii,  293);  28,  Rammelsberg, 
(Pogg.  Ixxxiii,  458);  24-26,  Waltershausen,  (Vulk.  Gest  107  to  110). 

IV:  27,  T.  S.  Hunt,  (Logan's  GeoL  Rep.  1868). 

y.  28, 29,  Smith  and  Brush,  (Am.  J.  Sci.,  [2],  xvi,  869);  80,  Thomson,  (Min.  i,  496): 

VL  81,  82,  Kohler,  (Pogg.  xiii,  101);  83,  Delesse,  (Ann.  d.  ML  [4],  xvi);  84-36, 
Begnault,  (Ann.  des  M.  [31,  xiii,  147);  87,  Eobell,  (J.  £  pr.  Ch.  xxxvi,  308);  88, 
Schaf  hautl,  (Ann.  d.  Ch.  u.  Ph.  li,  264);  89,  Beck,  (Min.  N.  Y.,p.  810);  40,  Seybert; 
41,  Muir,  (Thom.  Min.  i,  202);  42,  Damour,(Ann.  des  Mines,  [4],  v.  167  ;  43,  Kohler, 
(loc  cit) ;  44,  T.  S.  Hunt,  (communicated). 
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VH.  46,  Moitiendorf,  (Pogg.  lii,  626);  46,  Gruner,  (Compt.  Rend,  xxiv,  794);  47, 
Beck,  (This  Miu.  3d  Kdit  6U2);  48-50,  Scheerer  and  Richter,  (Pogg.  Ixxxiv,  881); 

L  White  or  pale  ffreen,  eontaininff  little  or  no  iron. — Analyses  2  to  7  correspond 
nearly  to  the  formula  (|  <5a+^  ftg)»gi^'=Silica  66*7,  magnesia  18-6,  lime  26-8.  O.  of 
4,  3-28 ;  of  6,  3-37 ;  of  7,  8-27. 


1.  Pargas,  hh-gn. 

2.  Wermland,  y«?A. 

3.  Norway,  wA. 

4.  Achmato'sk,  vrh, 
6.  Fassa,  *' 

6.  Broul, 

7.  Langbanshyttan, 

8.  Reichenstein, 


Si         ftg        Ca  te  fin      £1 

66-40  22-57  15-70  2*60  2-88  Sfn  0-48=9 9*43,  Nord. 

65-32  16-99  28-01     Pe  216,  Sin  1-69,  R 

57-40  10-74  2310     0*43  "  0  20=97 '87 ,Waclit 

53-97  17-86  26-60  2*00  0*67  =100,  Herm. 

64-16  18-22  24-74  261      0  20,  Mn  0  18=100  Wact 

55-61  17-82  2611  1-20      =99*74,  Knssin. 

53-56  16-27  23-86  4-48  1-87      0-26=100-29,  Rent. 

64-50  18-96  21-41  3-00     llO.til -19=100-1 6,Rioht. 


II.  Dark  green  to  blacky  containing  lime  and  tron,  with  more  or  lees  magnesia  and 
no  alumina.  Analyses,  10  and  ll=(^C7a-|-|fig-hi^<})'Si'=^ili<!&  68*7,  magneeia 
18-4, lime  24  9, protoxyd  of  iron  80.  Analyses  13  and  14=(iCa-f ii'e)*3i*=8ilica 
48-6,  lime  22*6,  protoxyd  of  iron  289.    G.  of  16=3174. ' 


9.  L.  OhampL  gn, 
10.  Daleearha,  " 
11. 

12.  Wermland,  bk. 

13.  Tunaberg,  Hcd. 

14.  Arendal,  bk. 
16.  Axores, 


60-88 

6-83 

19-38 

20-40 

54-08 

11-49 

23-47 

10*02 

64-66 

15-26 

20-21 

8*14 

63-36 

4-99 

2219 

17-38 

49-(»l 

2-98' 

20-87 

26-08 

47-78 

22*96 

27-01 

60-40 

2-40 

2110 

22-00 

• 

With  iom«  Mn. 

trace 


0*09 


1-83=98*77,  Seybert. 

»n  0-61=99*67  ,Rose. 

0-14  "     0-78=99'0a. 
=9801,  Rose. 


.=98*94,  Rose. 


=97-74,  Wolff. 

2*99,  ign  0-80=99-19, 

Hochateiicr. 


m.  Black  or  brownieh-black,  containing  aluminUy  with  magneeia,  lime  emd  tron ; 
mostly  from  basalt  and  porphyry.     G.  of  21,  2-706 ;  of  24,  2-886;  of  26,  8*204. 


16.  Rhone,  6011  15-72  1866 

17.  Vesuvius,  60*90  14*48  22*96 

18.  Etna,  60-66  18-01  2229 

19.  Fassa,  6016  18-48  19*57 

20.  Eifel,  49*89  13*93  22*46 

21.  Wetteran,  66-80  5-06  4*86 

22.  Vosges,'  49*16  16*96  18*87 

23.  Hartlingen,  47*62  12*76  18*26 

24.  Etna,  black,  47*63  12*90  20*87 
26.  "  gnh.  bk.  61*70  21*11  1802 
2«.  Iceland,  49*87  16-16  22*00 


766     

6-26     

7-96     

12-04    

7-89     

12*06  M  8*72 
7*19  A /ra«0 

18-02  A  0-40 

11*89      0*21 

4-24     

6*92    


t< 


> « 


<<, 


t< 


6-68=98-72,  Kudematach 
6-87=99*91, 
4-85=98-66, 
4-02=99-26, 
6-00=99-26, 
16*82,  I^a  8-14,  &  0-84,  G. 
6*08,  £[  2-26=98*61,  Del 
8*18=100-08,  Ramm. 
6-74  fl0-28=100-0a,  Walt. 
4-88  "  0-49=99-94, 
6-06=100,  Walt. 


<< 


»  This  augite  forms  with  the  ftldspathic  mineral  Yosgite,  the  porphyry  of  Ternoay. 

IV.   White  aluminoiM,  like  diopside  in  appearance. 
27.  Perth,  C.  W.         50*90     18*14     23*74  I?  0*86      6*15,  ign  0*90=l6018,  H. 

V.  Black,  containing  alumina,  voith  iron  and  lime  without  magneeia.      HtideonHe 
corresponds  to  the  formula  lt\Si,  i&])^ 


2&  Hudeonite 

29. 

3a  Polglite, 


39*30      2*98     10*39     30*40      0*67       9*78,  ft,  2*48,  Na   1-6C, 

ign  1*96=98*61,  a  A  B. 
38-68      3*02     10*82    80*67      0*62     11-06,    K,  l^a /4'*1„^,  i^. 

40*04     

21 


1-96=100-17,  a  A  B. 
9*42    84-08      6*60    21*54.  tt  0-4=102-08,  Th. 
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Vr.  Thin  foliated  Nob.  81  to  Sa,  Diallagc  ;  34  to  Ji7,  Bronzite  ;  SS,  Vanadiferout 
Bronzitc  ;  J>y,  40,  a  kind^of  Hyper sthcne ;  41,  42,  Hffperxtfienc;  44,  iK.  from  (.■hateau 
Hicher,  Canada ;  48,  Diaelante  of  HauBmaim. 


5i  IJTg 

Jl.  Hartz,  68-71  17*66 

S2.  Florence,  63*20  14-91 

38.  Odevn, diallage,  4930  17-61 

34w  riedmont,  60*06  17*24 

36.  Ural,  62*60  16*48 
86.  Ultenthal,  66*84  80*87 

37.  Greenland,  68*00  29*66 

88.  Genoa,  G.  8*26,  49*60  14*12 

39.  Lake  George,  46*46  18*00 

40.  Wilmington,  6217  11  83 

41.  Skye,  Hypera.  61*86  11*09 

42.  Labrador,  "  61*86  21*31 
48.  Baste,  DiacL  68-74  26*09 
44.  Canada,  Hyp.  61*36  ^2*69 


Oa 

17*06 
19*09 
16*48 

16*68 
20*44 


18*12 

24*38 
20*00 
1*84 
8*09 
4*78 
1-68 


^e        An        £1 


8-67 
9-48 

11*98 

6*86 

10-78 

10*14 

3*28 

11*49 
10*73 
83*92 
21*27 
11*61 
20*66 


8*08 


0*88 
0-61 


1*00 


2*82,  fl  1*04=100-27,  K 
2*47,  fl  1*77=100-49,  K. 
6*60,  <Sr  0*80,  ign.  0-86= 
98-98,  Deleeae. 
2-68,  fl  2*18=99*61,  Reg. 
3*27,  **  1*69=99-68,     " 
1*09,  "  1*80=99-98,     " 
1  •83=100*18,  KobelL 

6*66,  V  8*66,  Sa  8*76,  fit 

1-77,  a 

=99*27,  Beck. 

4-00,  ]ft  1 -0=99-28,  Seyh. 

,  "  0-6=98*70,  Moir. 

0*87=98*72,  Damour. 
l*84fi  8*76=100-40»Kdh. 
3*70,  ign.  0-10=99-98,  H. 

VIL  Aabeatiform  varieties.  AnalvBis  46  has  the  composition  of  a  diopeide ;  46  is 
an  iron-aogite,  with  the  formula  ^e'Si*=Silica  67*1,  protoxyd  of  iron  64*8;  0.= 
8-718.     Na  60  is  from  Ziilerthal ;  oxygen  ratio  18*94 :  29*70  (water  excluded.) 


1*82 
0*23 


46.  Ziilerthal, 

46.  CoUobridres, 

47.  SUten  Id, 

48.  Tyrol, 

49.  Reichenstein, 
60.  Rock  Cork, 


66*87     20-83     17*76      4*81       1*12 


■i=99'89,  MeitundorC 


48-9 

66-20 

67*60 

66*86 

67*20 


1*1 
30*78 
23*09 
23-99 
22*86 


0*6 

13-42 
11*66 
18-89 


1  •9=^9-6,  Gruner. 

tL  2-26=100,  Beck. 

"  2-86=100*26,  Sehe«rer. 
6*22  XlO-66    "  216,  Cu  0'40=99-88,  Rr. 
4*87      "  2-43=100-24,  Scheerer. 


62-2 
11-82 
3-88 


J§ffer9oniU  afforded  Hermann,  (J.  t  pr.  Chem.  xlyii,  18,  1849): 
6L        Si  49-91  Ca  16*48  HLh  7*00  2n  4*89  ^e  10*68  ^  1*98,  ftg  8*18,  ign.  l-9a 

Other  analyscB :  by  Lory,  (Bull.  Soo.  GeoL  Fr.  [2],  vii,  640) ;  Delesse,  (Ann.  d.  M. 
[4],  xviii,  809,  xx,  146) ;  A.  Erdmann,  (^K.  V.  Ac  IL  1848,  and  Ramm.,  6th  SoppL, 
68);  Deville  (Etudes,  1848);  Breidenstein,  (Ramm.  6th  Suppl.,  60) ;  Frolich,  (ib.  62. 

B.B.  the  whitish  or  pale  varieties  fuse  with  some  effervescence  to  a  colorless  glaaa ; 
with  borax  afford  a  clear  glass.  Varieties  containing  iron  afford  an  iron  reaction, 
wfaieh  is  more  intense  tne  greater  the  proportion.  The  Hedenbergite  and  dark 
augites  fuse  readily  to  a  shining  black  glass.  Diallage  yields  some  water  in  a  mat- 
rass, and  becomes  of  a  paler  color ;  on  charcoal  it  fuses  with  difficulty  on  the 
edges  to  a  gray  slag ;  with  borax  it  forms  a  glass  colored  with  iron.  Bronzite  be- 
eomes  of  a  paler  color,  but  alone  is  infusible.  Hypersthene  generally  fuses  on  char- 
coal rather  easily  to  a  grayish-green  glass,  not  clear.  Hudeonite  fuses  with  effer- 
vescence to  a  black  magnetic  bead ;  with  soda,- a  manganese  reaction. 

Pyroxene  is  principaUy  confined  to  crystalline  or  volcanic  rocks,  and  is  assoot- 
atedf  at  different  localities  with  granite,  granular  limestone,  ser[>entine,  greenstone, 
basalt  or  lavas.  Diallage  occurs  generally  in  serpentine  or  greenstone;  and 
hyperathene  with  feldspar  and  quartz  forms  hyperathene  rock,  which  occurs  ex- 
tensively in  some  districts  of  crystalline  rocks. 

Pyroxene,  with  labradorite  or  oliglocase,  forms  OreenHone  or  Diahaae ;  and 
when  the  texture  is  very  compact,  it  constitutes  Melaphyre,  which  is  reddish-brown 
to  black.  With  labradorite  and  magnetite,  forms  Dolerite  or  Basalt,  often  crystal- 
line granular,  and  called  basalt  more  especially  when  the  texture  is  impalpable.  Py- 
roxene is  common  in  lavas,  and  is  a  constituent  of  Tufas. 

Foreign  localities  are  numerous  and  we  mention  but  few. 

Augite  occurs  at  Aussig  and  Teplitz,  in  Bohemia,  in  larffe  crystals  imbedded  in 
basalt;  and  in  small  highly  polished  crystals  in  the  lavas  of  Vesuvius,  with  nephe- 
line,  idocrate,  and  mica.    fHopside  is  met  with  in  crystals  at  Ala,  in  Piedmont,  as- 


8ILICATE8,   AUGITB   SECTION.  163 

Boeiated  with  garnets  and  talc  in  veins  traversing  serpentine.  Its  more  tranparent 
crystals  from  this  locality  are  sometimes  cut  and  worn  as  gems.  Sablitc  is  met  with 
in  granite  rocks  at  Sahla,  and  elsewhere.  Baikalite  occurs  principally  on  the  bor- 
ders of  Lake  Baikal.  Omphazite  accompanies  granular  garnet  at  the  Sau  Alp,  in 
Carinthia,  and  near  Ilof,  in  Bayreuth,  with  the  smaragdite  variety  of  hornblende, 
which  it  much  resembles. 

White  subtransparent  crystals  are  met  with  at  Bytown,  Lower  Canada,  in  lime- 
stone, often  measuring  an  inch  by  one  and  a  half  inches;  grayish-green  in   lime- 
stone with  phlogopite  at  Grand  Calumet,  Id. ;  crystals  sometimes  1  ft.  long  and  4 
in.  wide,  and  having  attached  small  crystals  of  greenish  hornblende,  at  the  high 
falls  of  the  Madawoska,  Canada.     White  flattened  prismatic  crystals,  two  or  three 
inches  long  by- one  or  two  in  breadth,  occur  in  dolomite  at  Canaan,  Conn. ;  large 
green  crystals  in  the  limestone  of  Tnunbull ;  small  transparent  crystals  with  gran- 
ular pyroxene,  in  Reading,  Conn.,  on  the  turnpike  near  the  line  of  Danbury.     The 
Bolton  quarries,  Mass.,  afford  good  crystals.    The  dolomite  of  New  York  Co.,  N.  Y., 
affords  white  crystals,  often  several  inches  long,  and  also  the  abandoned  quarriea 
at  Kingsbridee,  about  208th  street.     In  Orange  Co.  there  are  interesting  localities, 
affording,  besides  fine  crystals,  many  of  the  massive  varieties,  from  white  to  black 
colors,  the  former  in  limestone,  the  latter  usually  with  magnetic  iron ;  at  Two- 
Ponds,  in  Monroe,  in  simple  or  grouped  crystals,  often  large,  associated  with  scapo- 
lite,  zircon,  and  sphene  in  white  limestone:  another,  half  a  mile  east  of  Qreen- 
wood  furnace,  along  with  mica  in  limestone,  where  one  crystal  was  obtained  Aiz 
inches  long  and  ten  in  circumference ;  two  and  a  half  miles  north  of  Edenville, 
gray  crystals.     Near  Amity  and  Fort  Montgomery,  are  other  eood  localities.    Dark 
ffreen  or  black  crystals  in  limestone  a  mile  northwest  of  Edenville.     In  Putnam 
Co.,  near  Patterson,  CTayish-white  crystals  are  abundant,  strewed  over  the  surface 
and  in  limestone.     In  Westchester  Co.,  white  at  the  Sing  Sing  quarries.     Other 
good  localities  in  New  York,  are  at  Rogers*  Rock,  Lake  George,  massive,  and  gran- 
ular, (cof^colite),  of  gray,  green,  and  brown  colors ;  on  the  banks  of  Vrooroan  lake, 
near  Oxbow;  in  Diana,  Lewis  Co.,  in  blsick  crystals;  at  Fine,  St.  Lawrence  Co., 
where  the  crystals  are  very  large.     Franklin,  N.  J.,  also  affords  good  pyroxene. 
Massive  varieties  occur  at  most  of  the  above  mentioned  localities.     Crystals  of 
black  auffite  in  trap  at  Montreal,  Boucherville  and  Rougemont  Mountains,  C  £. 
Abeautiral  green  coccolite,  and  also  crystals  (f.  856)  occur  near  Long  Pond,  Essex  Co., 
N.  Y.,  and  a  black  coccolite  in  Monroe,  Orange  Co.,  a  mile  west  of  Coffee's  Hotel ; 
at  Willsboro*,  N.  Y.,  green  coccolite  is  associated  with  sphene  and  tabular  spar.     A 
lamellar  variety  of  a  dark-green  and  bronze  color  is  abundant  in  the  Forest  of  Dean, 
Orange  Co.,  N.  Y.,  along  with  black  coccolite ;  and  fine  sahlite  with  coccolite  about 
three  miles  southeast  of  Greenwood  furnace.     Diopaide  occurs  on  Hustis's  fiarm, 
Phillipstown,  N.  Y.,  and  in  the  Bolton  limestone  quarry.     Raymond  and  Rumford, 
Maine,  afford  massive  varieties,  diopside,  sahlite,  ^c     At  Berkshire,  Mass.,  a  white 
variety  is  abundant.     A  broad  lamellar  taklite  of  a  white  color  at  Watertown, 
Conn.,  at  the  lime  quarry  near  the  Naugatuck,  and  a  less  interesting  ffrayish-grean 
variety  at  the  vera  antique  quarries  of  Milford  and  New  Haven.    Soth  crystals 
and  granular  pyroxene  near  Attleboro',   Penn.     Diopnde  in  Burnett's  quarry, 
Pennsbury.     DuUlaqe  in  serpentine  in  Westfield  and  Blanford,  Mass.,  at  Deer  Ub, 
Maine,  Cooptown,  Harford  Co.,  Md.    A  massive  fassaite  with  red  sapphire  and 
sphene,  at  Burgess,  Canada  West. 

Hypertthefu  is  stated  to  occur  in  Essex  Co.,  in  much  of  the  granite  of  that  region, 
often  assodated  with  labradorite ;  also  near  Wilmington,  Delaware.  But  the  ndn- 
eral  from  these  localities,  although  presenting  the  external  characters  of  this  vari- 
ety, differ  much  from  one  another  m  composition,  (analyses  89,  40),  and  still  more 
from  tli«  Labrador  hypersthene,  (analysis  No.  42).  It  is  also  found  with  andetitc 
rock  at  Chateau  Richer  and  at  St  Ad^le,  Mille  Isles,  Canada,  (analysis  44),  grayish- 
black  and  brown,  with  laminas  curved.  The  Hudtonite  of  Beck  (analyses  28  and 
29)  occurs  in  a  vein  of  quartz  in  Cornwall,  Orange  Co.,  N.  Y.  The  PoljfliU  of 
Thomson  may  possibly  come  from  the  same  locality ;  Thomson  attributes  it  to  Ho- 
boken,  which  Beck  states  must  be  an  error. 

Pyroxene  was  thus  named  by  Hauy  from  irvp,  fire,  and  ^(»9;,  stranger,  in  allusion 
to  its  occurrence  in  lavas,  where  HaQy  supposed  it  did  not  belong,  or  was  a 
stranger. 
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Cryetals  of  this  speoies  have  been  obtained  by  fusion,  and  are  not  unfrequeot,  of 
a  black  color,  amons  the  iron  slags  of  Sweden.  Mitscherlieh  and  Bcudant  haTe 
formed  white  crystals  by  heating  together  silica,  linie,  and  magnesia. 

Altered  Forms. — Pyroxene  undergoes  alteration  in  different  ways,  as  has  been 
weU  explained  by  Bischof.  When  containing  much  protoxyd  of  iron,  as  in  many 
▼arieties,  the  iron,  if  moisture  is  present,  undergoes  oxydation,  becoming  brown  or 
brownish- red  and  hydrated,  or  of  a  red  color  and  anhydrous ;  or  is  carbonated  and 
becomes  gradually  removed  and  the  result  uncolorcd,  if  carbonic  acid  is  present. 
Ib  an  early  stage  of  alteration,  crystals  often  develop  a  bai^al  cleavage.  The  car- 
bonic acid  of  infiltrating  woters  when  lime  is  present,  carries  off  the  lime,  leaving 
the  most  of  the  magnesia,  as  in  the  change  to  Renstelaerite  ;  or  by  continuing  its 
action,  carries  off  the  magnesia  and  gives  origin,  if  the  pyroxene  is  aluminous,  to  a 
hydrous  silicate  of  alumina,  like  Cimolite ;  an  addition  of  alumina  may  probably 
tiJce  place  through  the  accompanying  decomposition  of  associated  feldspar.  Acted 
on  by  sulphuric  or  sulphurous  acid  about  volcanoes,  the  protoxyd  buses  are  rapidly 
removed,  and  a  hydrous  aluminous  silicate  is  left,  and  often  a  siliceous  deposit  or 
sinter.  Acted  on  by  alkaline  carbonates  in  solution,  a  similar  result  is  produced, 
but  alkaliea  take  the  place  of  the  removed  buses,  and  an  alkaline  silicate  of  alumina 
or  of  iron  and  alumina  is  formed,  as  Oreeti  earth ;  or  under  different  circumstances 
there  is  a  change  to  mtco.  Acted  on  by  waters  containing  traces  of  bicarbonate  of 
magnesia  in  solution,  magnesia  is  exchanged  for  the  lime,  and  thus pyrallolite,  kyper9' 
ihene  and  homhlendey  may  be  formed  from  Augite ;  and  the  remofal  of  the  lime  en- 
tirely, and  its  replacement  by  magnesia,  gives  origin  to  serpentine^ steatite ,  talc,9ap' 
^^te.  Silicates  of  iron  and  magnesia  may  also  proceed  from  the  action  of  alkaline 
Bilioates  or  carbonates. 

Tufas  consist  largely  of  altered  augite,  and  are  formed  from  augitic  sands  imdor 
the  action  of  steam  or  heated  waters,  thus  becoming  a  hydrous  siUcate  of  aluminft, 
etc ;  such,  according  to  Bunsen,  is  the  Palagonite  of  \^altershau8en 

like  following  are  analyses  and  descriptions  of  some  of  the  more  pronunent  re- 
sults of  alteration. 

1,  2,  Waltershausen,  (Vulk.  Gest.  805) ;  8,  Beudant ;  4,  Beck,  (Min.  N.  York,  297) ; 
6,  Kordenskiold,  (Schw.  J.  xxxi,  886) ;  6,  Eohler,  (Pogg.  xi,  192) ;  7,  Rammelsbeig, 
(SdSuppL  106,  and  Pogg.  xlix,  887);  8,  Klaproth,  (Beit.,  ii,  180,  t,  22);  9,  Stsa- 
berg,  j(]Bl  y.  Ac  IL  1840,  and  Pogg.  Ivii,  165) ;  10,  11,  Smith  &  Bnish,  (Am.  J.  ScL, 
[2],  xvi,  368) ;  12,  Svanberg,  (Pogg.  liv,  267);  18,  14,  Rammclsberg,  (Pogs.  xlix, 
887);  15,  Delcsso,  (Bib.  Univ.  Geneve,  June,  1848,  106);  16.  17,  Waltershausen » 
(loc  cit,  801);  18,  Rammelsbcrg,  (loc.  cit.);  19,  Klaproth,  (Beit,  i,  291) ;  20,  lU- 
mo£^  (Ann.  J.  M.  Buss.,  1841,  336);  21,  Ranunelsberg,  (loc.  cit) : 

1.  Caloareo-magnesian. — 1.  Ilydrotilicite.     2.  IHd. 

Si  £1         Ag      Ca  ffa  a  ti 

1.44-90      4-60    88-82        2-11         1*86       13*21=100,  Waltershausen. 

2.43*81        814      8*66     28-70  1*70  14*48=100,  Waltershausen. 

IL  Maonesiak. — 8.  Sahlaf  Paeudomorph.  4.  Jientaelaerite.  5.  PyralMUe.  6. 
SehUlir  Spar.  7.  Ibid.  8.  Saponite,  CornwalL  9.  Jhid.  10.  Thalite,  Lake  Supe- 
rior. '   11.  Ibid.     12.  Piotine. 


Si        Si      P 


8. 
4. 
0. 
«. 

a 

9. 

11. 

IS. 


60*65 

59-75 

66*62 

48*08 

41*48 

46-00 

46*8 

45*60 

48-89 

60-89 


8-88 

1*78 

6-49 

9*25 

8-0 

4*87 

7-28 

9-40 


e 


8*40 
0*99 


1*00 

0*4 

2*09 

2*46 

2-06 


10-91 
16*61 


]£tg 

25-20 

82-90 

28-88 

26-16 

27-24 

24-75 

83-8 

24-10 

24-17 

26-52 


Ca  Na 

4*97  An  0*78 

100 

5*58  An  0-99 

2-75    "  0-57 


Vi        II 


0-7 
1-07 

0-78 


4-38=100-16,  Beud. 
2-86='.»9-90,  Beck. 

3'58Bit  and  loss  6-38,  Nor. 

12-43  <Sr  2-87=100,  Kohler. 

10-18=101 -96,  Ramm. 

0-75  18*00=.8-75,  Klap. 

11-00=100-2,  Svanb. 
0*45         20-66=18-81,  a  and  B. 
0-81  16-66=  >9-22,  S.  and  B. 

10-5=100*15,  STanb. 


m  Alkaline. — 18.  (Tre^n  i?arM,  Fassa.     14.  Ibid     15.  Oreen  Earth,  JAUT^Mo. 
16.  Or^en  Earth,  Iceland.     17.  Ibid 
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3i        Ji\        9e        ^G       fig      6a        ]fra  ii        tl 

18.46-87  1118 24'fi8  0*28  1-60  6-72                9-82=100,  Ramm. 

14.  89*48  10-31  804  15C6  1*70  Ca  0  16*24,  alkali  andfl  8-67=100,  Ramm. 

15.  61-25  7-25 20-72  616    1-92  6-21      6-4«.>=100,  Del. 

16.  52-04  A'\r.\     25-5 1  4*26      1-88       6-03      6  19=«.J9-37,  Walt. 

17.  6009  5-28     16-72  4*95  009        2*61               5-04     4-41  =981 2,  Walt. 

rV.  Alumixous. — 1«.  Biliri,  Ptcudomorph.  19.  Cimolite,  Argentier^  2'>.  Cimo- 
lite,  Alcxandrowski. 

Si        ^l        Fe       iig      Ca  tl 

18.60-68     23-08     4-il      091      1*28         9-12=99-23,  Rammelflberg. 

19.68-00     28-00      1-25 12-00='*9-25,  Klaproth. 

20.  68-62     23-65     12-00=99-07,  Ilimoff. 

V.  Siliceous. — 21.  Vesuvius,  Ptrudomorph, 

Si        atl      Pe      ig      Ca      S 
21.86-81     1-58     1-67     170    266     5-47=9S-42,  Rammolaberg. 

Hydronilicite^  Walterahauson,  (Analyses  1,  2). — Occurs  amorphous  or  as  a  crust,  at 
Palagoaia  and  Aci  Custello,  in  Sicily,  associated  or  mixed  with  Herschelite,  Phil- 
lippsite  and  Calcite.     Formula  £t'  Si^-{-3ll,  or  a  hydrous  augite. 

Ren^felfwrite,  Emmons,  (Analysis  4). — Compact  stcatitic,  with  an  unctuous  feel, 
fine  compact  texture,  either  gray,  whitish,  greenish,  brownish,  or  at  times  black. 
H.=3 — 1^,  G.=2-87.  Translucent,  Has  often  the  cleavage  of  pyroxene.  On  account 
of  its  softness,  transluceucy  and  fine  texture,  it  is  worked  in  a  lathe  into  inkstands 
and  other  forms.  Occurs  over  large  areas  in  Northern  New  York,  in  the  towns  of 
Fowler,  Dekalb,  Edwards,  Kussel,  Gouvemeur,  Canton  and  Hermon,  St.  Law- 
rence Co. 

PyrcUlolUe^  Nordonskiold,  (Analysis  6). — Cleavablc  or  granular  massive,  and 
like  pyroxene.  II.=8-5— 4.  G.=2'565 — 2*694.  White,  sometimes  greenish  ;  sub- 
translucent  to  opaque.  Formula  2ilg*  Si*  with  water.  B.B.  at  first  blackens  and 
then  becomes  white.  From  Storgord  in  Finland,  in  limestone,  with  pyroxene  and 
tcapolite.     Closely  related  to  the  llensselaerite. 

Schiller  Spar,  (Analyses  6,  7). — Cleavable,  massive,  like  some  pyroxene.  H.=8-6 
—4.  G.=2-5 — 2*76.  Lustre  metallic  pearly,  to  subvitroous.  Dark  green,  inclining 
to  pinchbeck  brown.  Subtranslucont.  B.K  fuses  on  thinnest  edges.  From  Baste 
in  the  Hartz  with  serpentine.  It  is  considered  an  altered  augite  by  G.  Rose.  The 
name  is  from  the  German  for  a  play  of  colors  or  lustre.     Called  also  Bastite. 

Saponitf,  Seifenstein,  (Analyses  8-11). — Occurs  like  Green  Earth  in  amygdaloidal 
cavities.  It  is  soft,  almost  like  butter,  brittle  on  drying;  white,  yellowish,  Ijluish,  red- 
dish,— not  adhering  to  the  tongue.  B.B.  fuses  with  difficulty  on  the  edges.  Wholly 
soluble  in  sulphuric  aoid.  From  Lizard's  Point,  Cornwall ;  amygdaloid  of  northern 
shore  of  Lake  Sui>erior  Region,  (Owen*s  Thalite^  Proe.  Acad.  Philad.  1852,  and  Am. 
J.  ScL,  [2],  xiii,  420,  AnaL  lo,  11);  Svardsjoin  Dalarne,  (Pto^in«of  Svanberg,  Pogg. 
liv,  267,  Analysis  12). 

Orcen  Earthy  {Selad^ynite). — ^Earthy  or  a  minutely  crystalline  appearance,  dark 
olive  ^een,  to  celandine  green,  and  quite  soft,  with  an  unctuous  feel.  It  occurs  in 
amygaaloidal  cavities.  Tlio  green  earth  from  Mt.  Baldo  is  nearly  apple  green ; 
G.=2-907.  That  from  Iceland  where  it  occurs  with  zeolites,  afforded  a  trace  of  va- 
nadium; G.=2-677.  Analyses  of  Green  Barth 'S09.  18  to  17 ;  18,  14,  Fassa,  15, 
Mt.  Baldo,  16,  17,  Iceland. 

Picrophyl  according  to  Breithaupt  is  also  altered  Augite. 

Ciwo/i/(!*,  (Analyses  iS-20).— Massive,  earthy,  very  soft.'  G.=2-18 — 2-80.  Color 
white,  grayish.  Lustre  of  steak  greasy.  Absor1)s  water  but  doits  not  fall  to  pieces. 
Corresponds  in  componition  nearly  to  3tl  Si'-f-8  (or  2)  It.  B.B.  infusible.  The 
original  Oimolite  was  from  Cimolis,  on  the  island  of  Argent iera,  Greece.  Analysis 
18  is  of  a  pseudomorph  after  augite  from  Bilin,  identical  in  composition  with 
Cimolite. 

Aemite  is  considered  by  Bischof  and  Rose,  pyroxene  altered  by  the  alkaline 
process. 
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.  Aof^t^j  altered  to  Hornblende  is  found  in  UrtJiti, 
which  baa  tlio  Ibnn  of  Aiigito,  with  tho  cleayage  and 
composition  of  hornblende.  Pyroxene  from  Tubei^ 
and  Phi^b.  and  a  variety  from  the  Azores,  sleo  have  a 
hornUendc  pompositioD,  while  aome  hornblendea,  ai 
atremulitefroni  Pennaylvania,  and  n  hornblende  from 
Hartlingen,  have  the  eompogilion  af  Aiigitc.  These 
tranaitions  are  explained  bj  Binirhof,  as  above,  (eee  p. 
"  '  r  considers  thera  ciisos  of  paraniorpri- 


ot  the  t 

morphoua  compound  to  tho  other, 
blende  boinff  dimorphous.  Tlie  urn 
the  relations  in  form  of  the  twoapei 
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gite  and  homblenda  forming  a  macle  together ;  and  in  tP-  '^'>  V^J^^ 

aome  caaea  the  hornblende   crjatals  are    implanted  "* 

around  the  augite.    Sandbcrger  and  Blum  regard  facta  of  thiii  kind  aa  proving  that 
the  two  species  may  form  simultaneouBly.     (Sandberger,  PoBg>.  IJtnrii'.  *M). 

Other  pseudoiuorpha  after  augite,  are  as  followe: — steatite  and  serpentina  by  al- 
teration ;  opal,  quartz,  liiaonitc,  enluite,  by  snbatitution. 

Palagonite  of  von  Waltershauaen  occurs  amorphous  and  in  n-ains  and  fracmeata 
forming  iimch  of  Tolounio  tuCii  or  con  glome  rate,  H.;=4 — S.  G.=:2* — 21.  Lnatra 
vitreous  or  greasy,  or  lilce  pitehstone.  Color  amber-yellow,  yellowish-brown,  gsr- 
net-red,  colophoDite-brown.  blackish.     iStreak  yellow. 

n>inpon(ion.— Analyaee  by  von  Walterabauacn  (Vulk.  Ocsteine,  16B3).  Maana 
after  gangne  excluded : 

3i         Si        9e        Ca     fig     JIa        &        B 

I.  I.  KHauvih,         40-68     14-EO     14-24    6-e5    1M     1'84    0-46     lS'eO=10a 

II.  2.  HeclB,  40-76       8-42     17-99     S-fl4     4-64     0-62     0-44     ie-fia=llM. 

S.  Lax*,  42-28    11-14     16-71     5-flB    6-39    1-80     16-00=1001 

4.  ValdiKoto,  gg-es     18-61     14-61     8-3S    S-lg     1-07     VZ6     16-£«=10a 

III.  6.  Galapagos,     38-07     13-03      9-99    T-M    0-6B    0-70    0-94    2316=100. 
B.  '•  S6-M    1I-B6     10-71     7-96    fl-28    0-66    0-78    ZS-^SslOa 

rV.    7.  Sadafell,         41-46     10-«1     18-12    8-54    4-80    0-6-1    0-40     U-49='j»-87. 
8.   Valdi  Xoto,  41-28       B-UO     20-32     6-69     4-84      1-06     0-64      12-79=100. 

V.  9.  ■'  40-86     1007     80-64    4-46     328     3-99     l-IO     16-70.-100. 

VI.  10.  "  84'99       6-02     20-60     6-08  11-02     0-92     0-93     19'fi4=10a 
Waltershauaen  cnlculstea  for  cliryaolite  and  sometimes  carbonate  of  lime  prcMBt 

in  the  above,  and  niakea  ont  for  the  correct  composition,  as  mean  resulta  fi>r  maaj 
analyses  under  the  above  types,  I  to  VI : 

Si         £l  Fe       Ca  fig    fTa      ft       A 

1     Faiagonite.    41-90  12-72  16-71  611  6BB  1-92  0-99  12-16=fi'5i*+3B3i-f Sfi. 

IT.            "                40-62  11-03  16-86  7-23  6-44  0-62  l-6;i  17-67=    "              ■'     +bB: 

nl.          '■                88-96  12-76  10-71  6-96  6-68  0-66  0-90  23'26=ft'Si+2B5i-f-iaa. 

IV.  Karile,        44-07  12-00  19-47  6-68  4-95  0-70  0-44  12-84=tt  Si+fl  5i+8fl. 

V.  Hsblile,       40-86   10-22  20-68  463     2-61  4-06  1-12  16-93=     "  "    -j-*fi- 

VI.  tfotitf,         36-96     ase  21-86  B-2B  11-84  0-97  0-99   18ia=ft' Si-t-HSj+Btt. 
Vn.  THnarrifc,  31-82     626  B3-9S  2S7     4-67  4-19  342  14-22=6' Si+3BSi+Bfi, 

Tho  Korilt  is  a  hydrous  labrodoHte  ;  it  ie  in  dnll  brown  grains,  and  is  aasaeiatod 
with  Sidtromrlane,  which  haa  the  eaiae  composition  excepting  the  absence  of  watv. 
It  may  well  be  doubted  whetlier  these  anntancee  are,  all  of  them,  distinct  chem- 
ical componnds. 

Waitershnusen  mdkes  out  another  allied  compound  which  he  calls  TVinatrUe, 
constituted  sa  above  given.  It  is  dull  brown  and  cloavahle  or  r  ' 
mixed  with  his  SidtroMieite,  a  hydrotu  silicate  of  peroiyd  of  ii 
It  nay  be  remarked  that  decomposed  chrysolite  in  one  of  its  stages  lias  Ihe  brown 
and  atmetare  of  the  mixed  Trinacrile  and  Siderosilicitc. 
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Si+Aq,  to  that  of  the  Galapagos,  &'  5i'-|~^  Si-{-Aq  ;  and  he  observes  that  the  pa- 
lagonite  occurs  as  the  basis  of  the  basaltic  tufas  of  Germany,  France,  Azores,  Cana- 
ries, Cape  Yerdes,  Tortugas,  and  probably  also  of  the  Pacific  Islands.  He  givee 
ADalyaes  which  show  great  uniformity  of  composition  in  the  basaltic  tufas,  and 
oompares  it  with  the  constitution  of  pyroxene,  tne  alteration  of  which  is  the  source 
of  the  peculiarities  of  the  tufa.  He  also  obeenrcs  that  the  Palagonite  may  be  made 
artificially  by  putting  powdered  basalt  into  a  large  excess  of  caustic  potash  in  fu- 
sion and  pouring  o^  water ;  the  ])roduct,  after  washing,  is  hydrated,  pulverulent, 
and  gelatinizes  with  weak  acids,  and  its  composition  is  like  that  of  the  purest  pa- 
lagonite of  Iceland.  The  origin  of  the  Palagonite  is  hence  attributed  to  the  altera- 
tion of  pyroxene  rocks,  in  which  process  the  iron  is  peroxydized. 

BoLTONTTB,  Shtpavd.  Disseminated  massive.  Cleavage  rather  distinct  in  one 
direction;  in  two  others  oblique  to  the  first,  indistinct  U.=6'5.  G.=:2'8 — 2*9, 
Shepard;  8*008,  Silliman.  Lustre  vitreous.  Streak  white.  Color  bluish-gray,  yel- 
lowish-gray, wax-yellow,  yellowish-white.  The  darker  colors  turn  yellow  on  ex- 
posure.    Transparent — translucent. 

Oompontion, — Analysis  by  Silliman,  Jr.,  (Am.  J.  ScL,  [2],  viii,  392): 

5i  46-062,        il  6-667,        Sfg  88149,         *'e  8-632,         Ca  1  •516=100-026. 

This  gives  the  formula  It'  Si+i  ^g*  ^1  or  lt'(§i,  &}.  But  it  is  quite  probable  that 
the  species  is  an  altered  augite. 

B.B.  alone,  it  is  bleached  and  rendered  transparent,  but  does  not  fuse.  With  bo- 
rax it  forms  a  transparent  glass. 

Boltonite  is  disseminated  through  white  limestone  at  Bolton,  Mass.,  and  also  at 
Roxbury  and  Littleton. 

Mr.  Saemann  attributes  the  change  *of  color  in  boltonite  to  minute  grains  of  mag- 
netic iron  disseminated  in  the  substance  of  the  crystals,  which  undergo  change  on 
exposure,  and  leave  the  mineral  of  a  lighter  color  than  it  was  when  fresh. 

Thomson's  binlieate  of  magnetiay  (Ann.  Lye  Nat.  Hist  N.  Y.,  iii,  50),  the  analy- 
sb  of  which  has  been  referred  to  this  species,  is  shown  by  Silliman  (loc  cit.)  to  be 
actinolite. 

RHODONITE,  Betid.    Manganese  Spar.     Bisilicate  of  Maffanese,  Thonuon,    Bother 
MangankieseL     Kieselmangan.     Photizite,  Dumenil.    Allagito.     Corneous  Man- 

ftnestt.     Bustamite,   Brongn,     Fowlerite.     Marceline,   Beud.     Dyssnit,   KohelL 
aisbergit,  IgeUtrbm. 

Monoclinic,  and  like  pyroxene,  /:  /=  87^  7'.  Observed  planes,  / 
U,  a,  O.    Cleavage :  /perfect ;  O  less  perfect.    Usually  massive. 

H.=:5.5_6-5.  G.=3-+— 3-68 ;  3-612,  Lan^banshytta;  3*634,  Si- 
beria; 3*63,  Hermann,  Stirling.  Lustre  vitreous.  Color  light 
brownish-red,  flesh-red,  sometimes  greenish,  or  yellowish,  when 
impure.  Streak  white.  Transparent — opaque.  I^racture  conchoi- 
dal — uneven.    Brittle. 

FatUeriie  is  the  crystallized  Rhodonite  of  Franklin,  N.  J. ;  it  is  often  black  ex- 
ternally from  alteration.  Named  after  Mr.  S.  Fowler.  The  name  Rhodonite  alludes 
t4>  the  red  color. 

Photuite  is  a  mixture  of  Rhodonite  and  carbonate  of  manganese.  Marceline 
(from  St.  Marcel)  is  an  impure  silicate  into  which  the  Rhodonite  changes  on  expo- 
sure. Bustamite^  from  Mexico,  is  grayish-red,  and  at  times  somewhat  fibrous ;  it 
contains  much  lime.  Allagite  is  greenish-gray,  v^erging  towards  black,  and  is 
somewhat  fibrous,  resembling  altered  bustamite ;  named  from  aXAayiy,  change,  allud- 
ing to  change  on  exposure. 

Opsimote  of  Beudant,  from  Franklin,  N.  J.,  is  the  fowlerite  partially  altered. 

Tne  dytenite  of  Eobell,  is  from  the  same  region  and  of  similar  character.  Thom- 
son's analysis  of  fowlerite  (Ann.  Lye.  N.  Y.,  iii,  28)  is  from  a  partially  altered 
specimen  of  this  kind. 
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Coinpoiition. — ^S[n*3i*=SiIica  46'9,  protoxyd  of  mancraneflo  54'1^100,  or  a  tma 
manganepc  augite;  usually  (Mn,  Oa)' Si' or  (Hiifn,  ^e,  Oa)*  Si**.  Analyses:  1,  Ber 
zelius,  (Afhaii(il.  i,  110,  iv*  882);  2,  8,  Ebelinen,  (Ann.  <L  Mines,  [4],  vii,  8);  4,  Du- 
mas, (Ann.  des  Sci.  Nat.  viii,  411) ;  6,  Ebelmen,  (loo.  cit) ;  6, 7,  Hermann,  (J.  f.  pr. 
Ghem.  xlvii,  6,  8);  8,  A.  Schlieper,  (this  Min.,  8d  edit.,  463;;  I',  Igelatrom,  (J.  f.  pr. 
Chem,  liv,  190). 

fig 

0-22 
2-60 


5i 
1.  Langbanshytta,  48*00 


2.  Algiers, 

8.  St.  Marcel, 

4.  BuBtamiie, 
5. 

6.  Stirling,  X.  J. 

7.  Cumniington, 

a 

d.  Paitbergite, 


46-49 

46-37 

48-90 

44-45 

46-48 

48-91 

61-21 

46-16 


Mn 

49-04 
39-46 
47-88 


Ca 

312 
4-66 
6-68 


86-06  14-67 
26-96  14-48 


81-62 

46-74 
42-65 
41-88 


4-50 
2-86 
2-93 
8-13 


f'e 

=100-88,  Berzelius. 

6-42=98-63,  Kbelmen ;  G.=8*599. 

—=99-28,  EbelmcB. 

0-81=100-84,  Dumas  ;  G.=312— 8-85. 

0-64     116,  Oa  C  12-27=99-90,  Kbelmen. 
3-09     7-28,  Zn  6-85,  ign.  l-i)U=99-67,  H. 
2-00     traci'^=lOOy  Uennann.     G.=3-42.     . 
trace   4-84=101  1 3,  Sohliepor. 
0*91     8-81=100-69,  Tgolstrom.     G.=3-68. 


Schlieper  found  his  specimen  (one  furnished  by  the  author  and  seeminely  unalter- 
ed) to  consist  partly  of  carbonate  of  manganese  and  other  bases.  By  aigestion  in 
ooncentrated  muriatic  acid,  it  alfordcd  90'16  per  cent,  of  silicate  of  mangaue^,  and 
9-86  soluble  portion.     The  latter  gave  on  analysis, 

fin  C  50-62,     Fe  G  860,     Ca  C  37*17,     fig  G  2-44,    tl  and  loss  1  -27=100. 

Ten  per  cent^  of  carbonates  had  been  previously  found  in  the  Cumniington  mine- 
ral, by  K  Hitchcock.  Allowing  that  the  ten  per  cent,  of  carbonates  in  Sehliep- 
er's  specimen  had  been  formed  at  the  expense  of  the  bases  in  the  Rhodonite,  mud 
also  that  there  was  some  free  silica  in  minute  points  or  grains,  as  was  obvions  to 
the  eye,  the  oxygeu  ratio  cannot  be  taken  as  different  from  that  of  Rhodonite. 

B.B.  becomes  dark  brown,  and  m  Jts  to  a  reddish-brown  glassy  globule ;  with  the 
fluxes  gives  the  reaction  of  manganese.  In  powder,  partly  dissolves  in  muriatic 
acid,  and  the  insoluble  part  becomes  of  a  white  color.  Darkens  on  exposure  to  the 
air,  and  often  becomes  nearly  black. 

Occurs  at  Langbanshytta,  near  Phillipstadt  in  Sweden,  in  iron  ore  beds,  in  broad 
folia,  and  also  granular  massive;  also  at  Elbingerode,  in  the  Hartz;  in  the  diatrict 
of  Ekatherinenburg,  in  Siberia  ;  with  gray  copj)er  ore  at  Kaimik,  in  Transylvania ;  in 
I  Cornwall.     PaUhcrglte  is  from  Paiyberg's  iron  mine  in  Phillipsta<lt,  Sweden. 

Occurs  in  boulders  in  the  town  of  Cumniington,  Mass.,  and  some  of  the  neighbor- 
ing towns,  and  has  been  observed  also  in  Warwick,  of  the  same  State,  on  the  uther 
side  of  the  Connecticut.  Also  in  an  extensive  bed  on  Osgood's  fiinn.  l^lue  Hill  Bay, 
Maine  ;  in  Trasburgh  and  Coventry,  Vt. ;  near  Winchester  and  Hinsdale,  N.  H.  An 
ore  from  Stirling,  New  .lei-sey,  gave  Thomson  the  angle  123°  30',  which  is  near  the 
angle  of  hornblende,  but  we  have  not  been  able  to  verify  the  result.  Tliomson's 
analysis  of  this  ore,  if  correct,  would  make  it  a  manganese  augite  or  Rhodonite, 
(Min.  i,  615),  and  this  sets  aside  his  measurements,  or  at  least  throws  doubts  upon 
them.     He  found  the  specific  gravity  8*586. 

The  Fowlcrito  wliich  occurs  in  large  crystals  with  franklinite,  at  the  Franklin 
Furnace,  Hamburgh,  at  Stirling,  N.  J.,  has  been  analyzed  by  W.  Camac,  (Am.  J.  S. 
[2],  xiv,  418),  and  the  following  composition  obtained: — 

Si  fin  ta  Zn  Oa  fig 

42-20         25-37         11-00        415         966         5-27,  feldspar  3-56=1 01 -20. 

This  gives  the  oxygen  ratio  for  the  silica  and  protoxyds  3  :  1-85,  corresponding 
nearly  to  9  H,  6  Si.     The  result  needs  confinnation. 

A  roge-colored  ore  from  Kapiiik,  in  concretionary  forms  afforded  Brandea,  Si 
68-60,  fin  41-l?3,  ^e  I'OO,  Xl  1-24,  ft  3*00,  and  it  has  'been  considered  a  trisilicate, 
fin  Si ;  G.=2-8.  It*  ])urity  is  denied  by  Dufrunoy,  who  attributes  part  of  the  sili- 
ca to  the  quartz  with  which  it  is  associated. 

Mangan-Amphibole,  Hermann,  (J.  f  pr.  Chem.  xlvii,  7).  Hermann  separates 
from  Rhodonite,  without  good  reason,  the  Cummington  Manganese  spar  under  the 
idea  that  it  is  a  hornblende,  and  not  a  manganese  augite.  He  unites  with  it  Thorn- 
ton's Stirling  ore. 
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Altered  Forms. — Rhodonite  changes  partly  to  a  carbonate,  by  the  action  of 
waters  holding  alkaline  carbonates  in  solution,  as  exemplified  in  remarks  above ; 
and  also  becomes  altered  by  the  tendency  of  protoxyd  of  manganese  to  pass  to  a 
higher  state  of  oxydation,  accompanied  with  the  absorption  of  water.  By  the  last 
process,  the  red  color  becomes  brown  and  black,  and  indefinite  conmonnas  or  mix- 
tures result,  which  may  be  either  partly  silicates,  or  wholly  an  oxyd  of  maneanese. 
Mareeline  and  Allagite,  etc.,  are  of  this  kind.  The  followmg  also  probably  belong 
here  as  altered  Rhodonite. 

Stratopeite,  Igelstrom. — ^From  the  Pajsberg  iron  mine  in  Philipstadt.  Amor- 
phous, massive.  Easily  scratched  with  a  knife  blade.  G.=2*64w  Color  pitch- 
black,  brown  or  J^rownish  red  in  thin  splinters.  Streak  brown.  Fracture  flat 
conchoidal.  B.B.  fuses  to  a  black  translucent  globule.  With  muriatic  acid,  much 
chlorine  is  evolved. 

The  following  are  analyses  of  this  and  other  allied  impure  silicates  by  Igelstrom, 
Bahr,  and  Svanberg,  (Oefv.  V.  Ak.  Forh.  1860, 1861,  and  J.  1  pr.  Ch.  liii,  808,  liv,  1»0). 


1.  Stratopeite, 

86-43 

2.  Klapperud, 

86-20 

8. 

3611 

4. 

84-72 

6. 

23-69 

6. 

33-81 

7. 

43-30 

5i      £1 


111 

0-90 
1-09 
0-61 
1-03 
6-80 


Fe        litn  Ca 

10-27      32-41     

0-70      47-91  0-61 

11-31       42-00  0-70 

10-45       42-64  0-66 

914       66-21  0-50 

7-53ftn4618  0-72 

4-57 iln    9-88  1596 


Sig  tL 

8-04  18-75,  Igelstrom. 

4-43  9-43=l(X)-39,  Bahr. 

0-67  9-43=101  -89,  Svanberg. 

0-86  9-7t>=99-98,  Bahr. 

0-39  9-51=100-06,  B. 

1-42  9-67=100-26,  B. 

11-90  6-13,  Co  0-89=98-98. 


Igelstrom  writes  for  Stratopeite,  (Anal.  1),  the  formula  ]Srg'3i'4-4(liln»  J'e),  5i+ 
12  H.  A  related  mineral  has  neen  called  Neotokite;  formula  deduced,  HgSi-H  (Sin, 
3Pe)  Si-f  8  It ;  G.=2-70.  WittingiU  is  similar ;  formula  given  it,  2  (3Pe,  Mn)3i+8  tt ; 
G.=2-71— 2-76 ;  from  Wittinge,  Finland. 

Analyses  2  to  4  are  of  a  dull  lead  gray  mineral ;  they  give  the  oxygen  ratio  for 
the  peroxyds,  silica  and  water,  2:2:1.  Analysis  6  gives  the  ratio  2-5  :  1*5  :  1 ; 
color  pure  black;  fracture  earthy ;  rather  soft;  6.=3-2(>7.  Analysis  7  is  of  a  light 
yellow  mineral,  hard  and  without  distinct  cleavage  ;  lustre  between  vitreous  and 
greasy;  6.=3'320;  the  oxygen  ratio  which  the  analysis  gives  for  the  prot- 
ozyds,  peroxyds,  silica  and  water  is,  2*6: 1 :6 :  1*2. 


SPODUMENE,  cTAndrada.    Triphane,  ff, 

Monoclinic.  0=69''  4(y,  /:  7=87°,  0  :  2% 

=130°  30'. 

O  :  n=69o  40'.    ii  :-2=117^  19'. 

O  :-l=134o  12^  ii  :-22=125°12'. 

0  :-2=110o  50'.   ii  :-l=101o  6'. 

ii  :  7=133°  30'.    ii  :-2=134o  19'. 

U  :  .•8=107°  33'.    7:-2=145o  50'. 

2i :  2i(top)=80°.   I  :-l=121o  28'. 

ii :  21=139°  30'.    -1  :-l=116°  19^. 

it :  2i=102°  54i^  -2  :-2=91o  24^. 
Crystals  large.  Cleavage  :  ii  very  perfect ; 
7 also  perfect ;  Ii  in  traces,  seen  in  strisB  on 
ii.      Twins,  face  of  composition  ii.    Also 
cleavable  massive. 


H.=6'5— 7.    G.=31— 3-2;  317,  Haidinger;  3188,  Thomson, 
specimen  from  Dublin  Bay ;  3*132— 3*137,  I^mmelsberg.    Lustre 
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pearly.  Cross  fracture  vitreous.  Color  ffrayish  green,  passing 
into  ereeuisli  white  and  grayish  white,  rarely  faint  reddish  ;  stream 
uncolored.    Translucent — sub  translucent.     Fracture  uneven. 

CiwnpowViort.— (i]ft"+^fi)Si*=Silica  64-6,  alumina  298,  lithia  6*2. 
Analyses :  1,  R,  llagen,  (Pogg.  xlyiii,  861) ;   2,  Thomson,  (Min.  i,  802) ;  3,  4,  Ram- 
melsberg,  (Pogg.  Ixxxv,  644) ;  6-8,  Smith  and  Brush,  (Amer.  Jour.  8ci.  [2],  xvi,  373): 


Si 

1.  Uto,  06-136 

2.  KiUiney,  63-812 
8.  Uto,  65-02 
4w  Tyrol,       66-63 
6.  K'orwich,  04-<^>4 


£1 
27-024 
28-608 
29-14 
29-04 
27-84 


0-321 
^e  0-82S 
i*e  trace. 
Jf'e  f-42 

0-64 


6.  "         63  06 

7.  "  63-90 

8.  Sterling,  64*60 


28-97 
28-70 
26-30  2-65 


Li 
3-886 
6-604 
6-47 
4-49 
6-20 

6-06 
4-99 
6-65 


^a 

2-683 

0-46 
0-07 
0-66 

0-82* 
0-8o» 
1-10* 


.=100,  Hagen. 


0'728,  fi  0-36=99-84,  Thorn. 
0-50,  ii  0*14,  Ag  0-16,  P. 
0-97,  fc  0-07,  AgO-O?,  R. 
0-84  ign.0-60,  ft  0-16=99-«8, 

a<feB. 

0-31    "    0-60=99-S0,  &  AB. 
0-26    "   0-60=99-26,       " 
0-43    *•   0-80,Ag0-06=99-89, 

S.<feB. 


a  With  some  soda  ;  in  6, 6,  7,  magnesia,  trace. 


In  a  specimen  from  Stirling,  Mass.,  ITagen  found  Si  66-247,  ^\  Fe  27*656  ;  and  in 
another  from  Tyrol,  Si  66-027,  *1  26*451. 

B.B.  loses  translucency  and  color,  intumcsccs  and  fuses  to  a  glassy  globule;  giTW 
the  reaction  of  lithia. 

Occurs  on  tlio  island  of  Uto,  in  Sudennanland,  Sweden,  with  magnetic  iron  ore, 
quartz,  tourmaline,  and  feldspar ;  also  near  Btcr/ing  and  Lisens  in  the  T}*roI,  and 
of  a  pale  green  or  yellowish  color,  imbedded  in  granite,  at  KiUiney  Bay,  near 
Dublin,  and  at  Peterhead  in  Scotland. 

It  occurs  in  granite  at  Goshen,  Mass.,  associated  at  one  locality  with  blue  tour- 
maline and  beryl ;  also  at  Chesterfield,  Chester,  Norwich,  and  Sterling,  Mass. ;  at 
Windham,  Maine,  near  the  bridee,  along  with  garnet  and  staurotide;  at  Brookfield, 
Gt.,  a  few  rods  north  of  Tomhnson's  tavern,  in  small  grayish  or  greenish  white 
individuals  looking  like  feldspar.  At  Korwich,  Mass.,  it  is  associated  with  tripby- 
line,  micrt,  beryl,  and  ulbito ;  one  crystal  from  this  locality  was  16^  inches  long, 
and  10  inehes  in  girt. 

Named  from  <nroSog,  iiahe*^  because  the  mineral  becomes  ashy  before  the  blowpipe. 

The  folh»winj!:  arc  the  angles  obtained  with  the  common  goniometer,  from  the 
Norwich  ervstaU:  O  :  //:=69°  40',  ii :  /=1:530  30',  ii :  rH=107°,  2* :  2i  (top)==80®, 
a:2»=l:il)<^  45'.  // :  '2/=lo:i°,  ii : -'J=lir.o,  z/ : -Ir^loO®  30',  it  :  x==14()°,  ti  : -2 
=134°,  id  :  -2=142°,  7:  -2=144°,-!  :  -1=117°,  -2  :  -2=;»2°. 

Altered  Forms. — Kl/linite  of  Tliomson  Qlin.  i,  330)  has  the  appearance  of  spod- 
mnene,  and  ocelli's  with  it  at  KiUiney  IJay.  Mallet  states  that  it  alTords  by 
cleava;xe  a  prism  of  135°,  whieh  is  very  nearly  the  angle  between  the  diagonal  ana 
prismatic  cleavuge  of  spodumene,  botli  of  whii-h  are  perfect.  II. =4.  G.=2'66. 
Lustre  vitreous,  weak.  Color  greenish-gray,  brownish,  or  yellowish.  Composition, 
According  to  Lehunt  andBlythe  (loc.  eit.)  and  Mallet,  (Rammelsberg's  5th  Sup.  143): 

Sin    S:      n 

6-72     10-00=100-43,  L 

1-25     606     10M)U='.»9-S0,  BL 

4-U4      3-67,  Li  0-46=99-92,  M. 


Si 

%1 

i'e 

Ca 

iifr 

1. 

4'.) -08 

30-60 

2-27 

0-68 

los 

2. 

47-J)3 

31 -.»4 

2-33 

0-72 

0-46 

8. 

62-89 

33-24 

3-27 

1-45 

HORNBLENDK  Amphibole.  Green  diallage.  Actinolite.  Actinote.  Trem- 
olite.  Calamite.  Pargasito.  Smaragdite.  Asbestus,  in  part.  Amianthus. 
Amianthinite.  Amianthoid.  Lotalite.  Strahlstein,  Tremolith,  Kalamit,  Amiant, 
W.  Grammatit  Byssolith,  Ilaus.  Carinthine,  Anthophyllite,  Schumachar. 
Cummingtonite,  Dcweif.  Breislakite,  Brocchi.  Raphilite,  Thofiu  Arfvedaonite, 
Brooke.     iEgirin,  Tamnau,  in  part.     Kymatin,  Brett.     Diaatatite,  Brett 


h 


SILICATKB,   AUQITE   SBCTION. 


Monoclinic.      V=15°-2',  Ti  I=V1V>W^  (9  ;  li=HU'=IO',a:J:c 
=0'j5i7  :  1  :  l-8S:i5.     Crystals  sometimes  etont,  often  long  and 


bladed.  Cleavage  :  /liiglilv  perfect;  n,  «,  sometimes  distinct. 
Lateral  planes  often  longitudinallv  striated.  Tsyins ;  face  of  com- 
position it,  as  in  t^  362,  a  twin  ot  the  form  represented  in  f.  361. 


«  :  n  =147°  30'. 
is:, -3=  115"  18'. 
«:s8=12+<'U'. 
/» :  -sa=13iP  W. 
2t:2»(ov.O)=120°62'. 

1  :  1  =  154"  2fi'. 

1  :  -l=l+>l°  -IW. 
-2: -2=131°  36*. 
s§:  83=111"  .32'. 
-3.3  :  -88=!»0O30'. 


o 

- 

1 

^1 

S3 

a 

>3 

1 

•'8 

it 

-38 

-a 
-If 

-1 

— 

at 

O :  li=155o  S3'. 
0 :  -li=li9°. 
O  :  -2i=m°  56'. 
O :  M=104o  58'. 
(?:  1  =  153°  36'. 
O: -1=145°  35'. 
(?: -2=121°  20'. 
0:  2i=150°26'. 
O  :  n=90o.     ■ 
O:  7=103°  12'. 
u  :  i3=0'J°  57'. 

Imperfect  crystallizations :  fibrons  or  colnmnar,  coarse  or  fine,  fibres 
often  like  flax ;  sometimes  lamellar;  also  grannlar,  coarse  or  fine, 
and  usually  strongly  coherent ;  sometimes  friable. 

II.=5— C.  G.=2-9 — 3'+.  Lustre  vitreous  to  pearly  on  cleavage 
faces;  fibrous  varieties  often  silky.  Color  between  black  and 
white,  through  various  sliades  of  green,  inclining  to  blacki  b  gi-cen. 
Streak  uncolored  or  paler  than  color.  Sometimes  neiily  fraos- 
parent ;  usually  subtransluccnt — opaque.  Fracture  subconclioidal, 
uneven. 

iBomarpliisin  loads  to  tbp  amnc  vartiitionB  of  conatitution  to  homblonde,  M  in 
pyroxene,  and  ft  inay  ba  wther  lime.  mH^jtiMift,  protoiyd  of  iron  or  manEunne. 
AJnmina  replaces  BiliCK,   in   aome  varietie*.    'Hie  prominent  *ariettet  are  uiafol* 
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Tremolite,  (fr.  Tremola  valley,  Switzerland),  Grammatite,  (fr.  ypa/</fir,  «  line). — 
White,  grayish,  greenish,  or  yellowiBh-white  Bpecimens.  Crystals  often  in  long 
slender  blades,  either  distinct  and  traversing  the  gangue,  or  aggregated  in  columnar 
and  radiated  nuiBses.  0.=2^3.  Transparent — ^translucent.  Ca/amt^e(fr.  calamus, 
a  reed)  is  asparagus  green  in  crystals.  RaphilUe  ((r.faAts.  needle)  is  an  asbestiform 
tremolite  from  Lanark,  Canada.  Formula,  Ca§i-f  Jig*  Si*=Silica  60-7,  lime  12*6, 
magnesia  26*8. 

Aetinolite,  (fr.  mtip,  a  ray)y  Actinote,  Strahlstein.  Bright-green  bladed  crystals 
or  columnar  forms;  if  in  distinct  crystals,  glassy  aciinolite.  The  crystals  are  lone, 
slender  prisms,  and  break  easily  across  the  prism.  The  fibrous  or  radiated  crystal- 
lizations are  often  named  asbeetiform  actinolite.  The  green  color  is  owing  to  a 
small  proportion  of  oxyd  of  iron,  and  on  account  of  the  iron  present,  the  specific 
gravity  of  actinolite  is  above  that  of  tremolite,  usually  between  8*02  and  8*65. 

AnthophyllUe,  (fr.  anthophyllum).  Fine  columnar,  or  made  up  of  acicular  fibres 
of  brown  or  grayish-brown  color,  often  submetallic  G.=2'94— -8*16.  The  cleavaffe 
affords  prisms  of  124^  80',  like  other  varieties  of  hornblende.  Formula,  f'eSi+liQ' 
Si*=Silica  68*6,  magnesia  26*9,  protoxyd  of  iron  16*6. 

Aibestue,  (fr.  aaBtantty  unconsumable)^  when  of  a  white  color  or  some  light  shade, 
is  a  fibrous  variety  of  tremolite  or  actinolite.  The  fibres  are  often  as  fine  as  flax, 
and  may  be  separated  with  the  fingers.  By  traversing  limestone  or  the  gangue  that 
contains  it,  it  often  gives  an  asbestiform  appearance  to  large  masses  of  the  rock.  The 
more  delicate  varieties,  presenting  the  lustre  of  satin,  are  called  Amianthus,  (fr. 
ajii«»rof,  undeJUed). — ^The  fibres  of  asbestus  are  sometimes  so  interlaced  that  tbe 
fibrous  structure  is  not  apparent ;  this  variety  is  called  mountain  leather,  and  rock  or 
mountain  cork;  the  fdrmer  occurs  in  flexible  lamina  or  sheets,  resemblinff  leather, 
and  the  latter  has  the  feel  and  nearly  the  texture  of  cork  :  both  are  so  light,  owing 
to  the  loose  interlacing  of  fibres,  as  to  float  on  water. 

Pargasite.  Pargasite  includes  crystallized  varieties  (crystals  usually  thick  and 
stout)  of  high  lustre  and  rather  dark  shades  of  green  ;  it  is  also  granular. 

Hornblende,  The  name  hornblende,  as  originally  applied,  belonged  only  to  the 
dark  green  and  black  varietien,  whether  in  crystafs  or  massive.  It  contains  mudi 
iron  and  alumina  ;  G.=8*l  to  8*4.  The  name  alludes  to  the  toughness. 

Oarinthine  is  a  hornblende  (aluminous  and  ferniginous)  from  Carinthia.  G.==S*127. 

Arfvedsonite.  A  black  hornblende  containing  largely  of  iron  and  also  soda,  and, 
according  to  Brooke,  having  /:  7=1 '23°  65'.  Lustre  vitreous,  inclining  to  resin- 
ous. G.=:3-44.  Formula,  NaSi-f  ]^'e"Si'=SiIica  494,  protoxyd  of  iron  89-3,  soda 
11*8.  It  is  very  fiisiblc,  melting  even  in  the  flame  of  a  candle.  Kamed  aft^^r  Pro- 
fessor Arfvedson  of  Sweden. 

^Egirine,  as  analyzed  by  Plantamour,  is  a  black  hornblende  related  to  Arfvedson- 
ite.    A  black  or  greenish-black  Brevig  mineral  so-called  is  pyroxene. 

Hornblende  Rock  and  Amphibolite  are  names  of  rocks  consisting  of  hornblende, 
and  having  a  crystalline  granular  texture,  sometimes  slaty. 

Comeine  is  a  compact  hornblende  rock  of  smooth  fracture,  extremely  tough  and 
sonorous  when  struck.     The  name  is  from  the  Latin  for  horn, 

Diastatite,  A  hornblende  from  Wermland,  differing  a  degree,  according  to 
Breithaupt,  in  the  angle  of  the  prism  from  hornblende.     G.=3*<i9 — 3'1. 

Uralite  (from  the  Urals)  has  the  cleavage  structure  and  composition  of  horn- 
blende, though  the  external  form  of  augite,  and  is  considered  a  pseudomorph. 
The  two  species  are  variously  mingled  in  different  specimens,  showing  the  change 
in  different  stages  of  progress. 

Analyses :  1,  2,  3,  Bonsdorff,  (Schw.  J.  xxxi,  414,  xxxv,  123) ;  4,  Seybert,  (Am.  J. 
Sd  vi,  888);  6,  Damour,  (Ann.  Ch.  Ph.  [8],  xvi);  6^,  6,  Ramm.,  (6th  Sup.  181,  1st 
Sapu  78) ;  7,  Murray,  (ib.  2d  Sup.  60) ;  8,  Bonsdorff;  9,  T.  a  Hunt,  (Amer.  J.  Sci.  [2], 
xii,  218,  PhiL  Mag.  [4],  i,  822) ;  10.  Richter,  (Poeg.  Ixxxiv,  867) ;  11,  Vopelius,  (Pogg. 
jndii,  866);  12. 18,  Thomson,  (Rec.  Gen.  Sci.  xvii);  14.  Heintz,  (Pogg.  Iviii,  168);  16, 
16,  Smith  and  Brush,  (Am.  J.  Sci.  [2],  xvi,  48)  ;  17,  Kobell.  (J.  £  pr.  Ch.  xiii,  8);  18, 
Plantamour,  (J.  £  pr.  Ch.  xxiv,  800) ;  19,  20,  Bonsdorff;  21,  22,  28,  Hisinger,  (Schw 


SHJOATEB,  AUOITE  SEOnON. 


173 


J.  xxxi,  289) ;  24,  Bonsdorff ;  25,  Arfvedson,  (Jahresb.  iv,  149) ;  26,666chen,  (Ramm. 
2d  Sup.  61) ;  27,  Clauabruch,  (Ramm.  lat  Sup.  72) ;  27^,  Kudernatsch,  (Pogg.  xxxvii, 
686);  28,  Rammelsbcrg,  (Pogg.  Lzxxiii,  458);  29, 30,  31,  Waltershausen,  (Vulk.  Gcst. 
Ill);  32,  33,  Elaproth,  (Beit  v,  150);  34,  Hisicger. 

L  TVemolite  and  Aetinolite,  c<mtaining  lime  and  magne9ia^  without  alumina. 


1.  Wermland,  irAt/«, 

2.  Fahlun. 

8,  Taberg,  greenish, 
4.  Concord,  Pa.,  green, 
6.  St  Gothard, 
6^.  Gouverneur,N.Y.  toh, 

6.  Kymatinf  AsbegtuSf 

7.  Taberg, 

8.  Tarentaifle, 

9.  Raphilitef 

10.  Reichenstein, 


i< 


tt 


Si 

69-76 
6010 
69'75 
56-83 
68-07 
67-40 
67-98 
69-60 
68-20 
66-80 


fig 

26'00 
24-81 
21-10 
24-00 
24-46 
24-69 
22-88 
19-30 
2210 
22-50 


Ua 

14  11 
12-73 
14-25 
10-67 
12-99 
13-89 
12-95 
12-66 
16-65 
18-36 


t%     fin    Si 

0-50  

1-00  0-47 
8-95  0-31 


4-80 

1-82 

1-36 

6-32 

8-60 

8-08  0-21 

6-80  trace 


trace  HF  0-94,  fi  0-10,  B. 
0-42      "  0-88,  fi  0-15,  B. 

"  0-76=HK)-12,  B. 

1-67,  fi  1-03=100,  Soyb. 
7*84,  Damour. 


58-89  23-87     9-57     3-79 


1-88,  fl  0-40=99-12,  R. 
0^8=100-21,  Ramm. 

100-06,  Murray. 
0-14,  HF  0-66,  ti  0-14.  B. 
0-40,  iSfa  0-80,  t  0-26,  ign. 
0-80=99-31,  Hunt 
0-67,  fl  3-60=99-89,  Richter. 


II.  AnthophyllitCf  containing  magnetia  and  iron,  without  alumina. 


11.  Kongsberg, 

12.  PertS,  C.  K, 
18.  ^rol,  Aibestua, 
14.  Ural, 

16.  Vummingtonite, 


Id. 


u 


56-74  24-86    

57-60  29-30  855 

54-92  26-08   

69-23  31-02   

61-09  10-29     tr, 

50-74  10-81    tr. 


13-94  2-88  ,fl  1-67=99-08,  Vop. 

210  3-20,fl3-56=99-30,Th. 

12-60  1-64,  fi  6-28=100-52,  Th. 

8-27  0-19,  ign.  1-31=100,  H. 

82-07  1-60  0-95,  Ka  0-76,  4  tr.,  fl  8-04 

=99-69,  a.  A  R 
88-14  1-77  0-89    "  0-64     ^  tr.,  fi  8-04 

=100-48,  S.  A  B. 


III.  Arfvedsonite,  containing  ioda  and  iron,  without  alumina. 


17.  Greenland, 

18.  Breyig,  .j£girine. 


49*27     0-42    1-60    86-12  Sn  0-62  2-00  iSTa  8-00,*  a  0-24,  K. 

46-67     6-88    5-91    24-^8    "  2*07  841  "  7-79,  fe   296,  Ti 

2-02,  F.  undermined=100-99,  Plantamour. 

»  With  trace  of  K. 


IV.   Containing  alumina,  with  lime  and  magnetia, 
19.  Akep,  Qrammatite,      47  21  2186  12-73     2*28    057  13-94,  HF 0-9,  fl  0  44,  B. 


Y.  Containing  alumina,  with  iron,  lime,  and  magnetia.     G.  o/"  29=2-898;  81,  8-284. 

12-18,  HF  1-60=99-68,  B. 
16-76,110-6=97-24,  H. 
7-38=98-60,  Hisinger. 
13-82,  fi  0-28=98-92,  H. 
13-92=97  •06.Bon8d. 
12-14=97-67,  Arfvd. 
16-86,  £[0-46=99-61,  Gofl. 
8-87=100-66,  Clausbrnch. 
4-66=99-36,  End. 
11-00,  ^a  1-71.  fi:i-92,  Ti 
1-01=100-46,  R. 
9-27,  fi  0-84=99-49,WaU. 
18-68  "  0-85=99-56,  Walt 
15-29  "  1 -02=97 -62«',Walt. 

b  Probably  2  1-2  per  cent  of  alkali  to  be  added,  W. 


20.  Pargas, 

46-69  18-79 

13-83     7-82 

0-22 

21,       " 

41-60  19-44) 

14-09     7-75 

0-25 

22.  Fahlun, 

47-62  14-81 

12-69    15-78 

0-82 

28.  Westmanland, 

45-38  16-84 

13-92      7-74 

1-50 

24.  Wetterau, 

42-24  18-74 

12-24    14-59 

0-33 

26.  Greenland,  Ar/ved 

41-81   11-20 

11-66    19-60 

1-47 

26.   Wolfsberg,  Boh. 

40-27  13-38 

18-80F16-84 

27.  Carinthia,  Carin. 

46-03  18-48 

10-23^17-44 

27i.  UnalUe, 

63-03  12-90 

12-47    16-87 

28.  Hartlingen, 

42-52  18-45 

12-26    16-69 

29.  Etna,V.  d.Bove,6A;. 

48-84  11-70 

12-06    21-79 

80.     '*        Mascali, 

40-91    1319 

13-44    17-49 

tr. 

81.     "        Zoccolaro, 

39-76  13-01 

12-99    14-40 

1-06 
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VI.   Containing  alumina^  withirofi  and  lime, 

§i      lilg      Ca      te       fin    %1 

82.  Weatmanland,  42*00     2*26  1100  30-00    0-26  12-00,  fi  0*75,  fc,  tracer 

98-25,  Klap. 
88.  Fuldaischon,  47*00     2*00     8*00  16-00     26-00,  It  0-5=98-60,     " 

VII.   Containing  alumina,  vtith  iron  and  magnesicu 

84.  Garpenberg,  53-60  11-85    4-65  22-52    0-35    440,  fl  0-6=97-10,  Hia. 

Cummingfonite  is  an  anthophyllite  variety  containing  largely  of  oxjd  of  iron 
reseinblinp:  an  asbcstiform  trcinolitc,  often  scopiformly  arranged ;  color  ash-eray, 
lustre  silky.  B.B.  alone  fuses  with  great  difficulty.  Formula,  (tf*e-f-|&g)*  Si', 
Smith  and  Brush,  (Anal ^5. 16.) 

The  nnalysis  by  Thomson,  (Ann.  Lye.  Nat  Hist  New  York,  iii,  50),  referred  by 
Shepard  to  Boltonite,  is  shown  by  B.  Silliman,  Jr.,  (Am.  J.  Sci.  [2],  yiii,  891),  to  per- 
tain probably  to  an  actinolite  from  BoUon.  The  Rapkilite,  according  to  Hunt,  tiaa 
the  augito  oxygen  ratio  2:1,  (^anal.  9^. 

Tlio  fluorine  in  many  hornblendes  is  supposed  to  exist  as  fluorid  of  calcimn,  aud 
this  ingredient,  according  to  Bous<lorif  may  constitute  1  part  in  5  of  the  mineral 

B.B.  the  tromulite  and  pule  varieties,  containing  no  iron,  fuse  readily  with 
intumes<*cnce  to  a  glass  nvarly  transparent  to  milk-white ;  and  with  borax  form  a 
transparent  colorlessglass.  The  lighter  colored  varieties  containing  iron,  fute  alone 
with  more  or  less  difficulty  to  a  dark  yellowish  glass,  and  with  borax  give  a  trans- 
parent glass,  tinged  with  iron.  The  darker  green  varieties  afford  a  deeper  iron 
color.  Tlie  hornblende,  containing  alumina  and  little  iron,  act^  much  like  tremolite ; 
but  the  bUick  varieties  fuse  to  a  brilliant  black  bead,  and  the  borax  glass  ia  tinged 
with  iron.  Anthophi/llite  fuses  with  great  difficulty  to  a  glass  colored  by  iron.  Arf- 
ffeihonttr  fHises  readily  with  intumescence  to  a  black  nmgnetic  globule. 

Green  or  black  hornblende  is  one  of  the  constituents  of  syenite  and  greenstone, 
as  well  as  hornblende  rock  and  slate.  Tremolite  is  most  common  in  dolomite  and 
ffrunular  limestone.  Hornblende  also  occurs  in  granular  limestone  and  in  trachyte. 
Actinolite  is  found  in  the  greatest  perfection  in  tulcose  rocks.  Asbestus  often  trav- 
erses serpentine  rocks  and  granular  limestones.  Much  of  the  so-called  asbestus  in 
serpentine  is  Chri/sotilr, 

Aussig  and  Teplitz  in  Bohemia,  Tunaberg  in  Sweden,  and  Pargas  in  Finland,  af- 
ford fine  spceiinens  of  the  dark  colored  hornblendes.  Actinolite  occurs  at  Saltz- 
burg  and  (ireiner,  in  the  Zillcrthal;  Tremolite  at  St  Gothard,  in  granular  lime- 
stone or  dolomite,  the  Tyrol,  th^Bannat,  (iulsjo  in  Sweden,  Ac.  Calamite  occurs 
at  Nonimrken  in  Sweden,  in  prisms  in  serpentine.  Asbestus  is  foimd  in  Savoy, 
Saltzburg,  the  Tyrol  ;  also  in  the  inland  of  Corsica,  where  it  is  so  abundant  that 
Dolomieu  employed  it  in  packing  his  minerals.  Rock  cork  is  obtained  in  Saxony, 
Portsoy,  and  Lea<ihills,  where  also  mountain  leather  occurs.  Oisans,  in  France, 
affords  a  variety  of  amianthus,  composed  of  fibres  having  some  degree  of  elasticity ; 
it  is  the  aminnthoide  of  Ilauy.     Anthophi/lliie  comes  from  Kongsbei^,  Norway,  4fcc 

Ar/vedsonite  was  brought  first  from  (rrcenland,  where  it  is  associated  with  soda- 
lite.     It  occurs  also  at  Fredericks varn,  in  Norway. 

In  the  United  States,  black  crystals  of  hornblende  occur  at  Franconia,  N.  H. ;  at 
Chester,  Mass. ;  at  Thomaston,  Me. ;  at  Moultonboro',  Me.,  in  Syenite ;  at  Willsboro', 
N.  Y.,  presenting  interesting  crystalline  forms;  also  near  the  bridge  at  Potsdam, 
St  Lawrence  Co.,  N.  Y. ;  near  Greenwood  Furnace,  and  in  Warwick,  Orange  Co., 
N.  Y.  (f.  865.)  Crystals  of  a  dark  green  color  occur  near  Two  Ponds,  and  also  a 
mile  north,  two  and  a  half  miles  north,  and  a  mile  south  of  Edenville,  together 
with  ^ray  or  hair  brown  crystals  and  tremolite,  sphene,  and  chondrodite,  in  g^ran- 
nlar  hmcstone.  Near  Amity,  hornblende  occurs  of  various  forms  and  color8»  and 
often  in  large  and  perfect  crystals :  in  dark  green  crystals,  with  ilmenite,  at  the 
Stirling  mines.  Orange  Co. ;  at  Gouvcrneur,  in  short  green  crystals,  sometimes  two 
or  three  inches  in  diameter,  along  with  apatite ;  in  Rossie,  two  miles  north  of  Ox- 
bow, the  variety  pargasite  in  neat  bright  green  crystals.  Pargasitc  occurs  also  at 
PliipsbnT|^  and  Parsonsfield,  Me.  Gray  hornblende  or  tremolite  in  good  crystals  is 
found  at  Bryam,  N.  J.,  and  other  varieties  at  Franklin  and  Newton  of  the  same  State. 
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Large  flattened  crystals  of  a  whit«  color  abundant  in  dolomite  at  Canaan,  Conn., 
between  the  falls  and  the  post  office,  and  other  places  in  Litchfield  Co. ;  also  at 
Lee  (oac  and  a  half  miles  southwest  of  the  meetinghouse)  and  Newberg,  Mass. ;  in 
Diana,  Lewis  Co.,N.  Y.     Glassy  actinolito  in  good  specimens  occurs  in  the  steatite 

J  marries  of  Windham,  Readsboro'  and  New  Fane,  Vt.,  and  at  Middlefield  and  Blan- 
ord,  Mass. ;  also  near  a  hamlet  called  Pecksyille,  in  Fishkill,  N.  Y.  Radiated  or 
aabestiform  actinolite  at  the  same  localities;  at  Unity,  Me. ;  at  Brown's  serpentine 
quarry,  8  miles  N.  W.  of  Carmel,  Putnam  Co.,  N.  Y. ;  at  Franklin,  N.  J. ;  at  Carlisle, 
Pelham,  and  Windsor,  Mass. ;  in  Buckingham  Co.,  Willis's  Mt.,  Ya.  Actinolite 
occurs  also  in  Penusylvania,  in  l^ovidence.  Mineral  Hill,  Delaware  Co. ;  at  Union- 
ville;  at  Kennett,  Chester  Co.,  often  in  fine  crystals;  radiated  and  asbcstiform 
tremolite  abundant  in  the  dolomite  of  New  England  and  New  York ;  at  Thomas- 
ton  and  Raymond,  Me. ;  Leo  and  Great  Barrington,  Mass. ;  in  New  York  at  Dover, 
Kingsbridge,  the  Eastchester  quarries,  at  Hastings  and  near  Yonkers  in  Westches- 
ter Co. ;  at  Knapp's  quarry,  Patterson,  and  on  the  bauks  of  Yellow  lake  and 
elsewhere  in  St.  Lawrence  Co.,  N.  Y.  The  same  varieti*,s  occur  at  Franklin,  N.  J. ; 
in  Pennsylvania,  at  Chesnut  Hill,  near  the  Wissahiccon ;  near  Philadelphia,  at  Lon- 
don Grove,  Chester  Co. ;  at  the  Bare  Hills,  Md. 

Asbestus  is  met  with  at  many  of  the  above  localities;  at  West  Farms,  Win- 
chester, Wilton,  and  Milford,  Conn. ;  at  Brighton,  Sheffield,  Pelham,  Newbury, 
and  Dedham,  Mass. ;  in  New  York,  near  Greenwood  Furnace,  Roger's  farm 
in  Patterson,  Colton  rock  and  Ilustis's  farm  in  Phillipstown,  (both  asbestus 
and  amianthus),  near  the  quarantine,  Richmond  Co.,  asbestus  with  the  fibres  be- 
tween two  and  three  feet  in  length  ;  at  Chesnut  Hill,  Penn. ;  Cooj)town  and  Bare 
Hills,  Md. ;  and  Barnet's  Mill?,  Fauquier  Co.,  Virginia.  Mountain  leather  occurs  at 
the  Milford  quarries.  Conn.,  also  at  Brunswick,  New  Jersey. 

Cummingionite  is  from  Cummington  and  Plainficld,  Mass. 

A  variety  of  hornblende,  on  the  island  of  Corsica,  admits  of  a  high  polish,  and  is 
the  VerJe  de  Corsica  duro,  Asbestus  was  manufactured  into  cloth  by  the  ancients, 
who  were  acquainted  with  its  iuc<>mbu»tibility.  Tliis  cloth  was  sometimes  the 
material  for  napkins;  which  could  be  cleansed  by  throwing  them  into  tlie  fire. 
This  material  was  also  emploj'ed  f<»r  the  wicks  of  lamps  in  the  ancient  temples,  and 
it  is  now  used  for  the  same  purpose  by  the  natives  of  Greenland.  The  name 
amianthus  was  aitplied  to  it  because  of  the  simplicity  of  the  means  of  restoring  it^ 
when  soiled,  to  it«  original  purity.  The  best  United  States  locality  for  collecting 
it  for  this  purpose  is  near  the  quarantine,  Richmond  Co.,  New  \ork.  It  is  ex- 
tensively used  in  making  safes. 

Gedrite. — Resembles  anthophvllite.  Dufrdnoy  obtained  §i  38*81,  3tl  0-81,  t'e 
46-83,  Ag  413,  Ca  007,  fl  2-30.   *^Froni  Gedrd  in  the  Pyrenees. 

Altered  Forms. — Alterations  of  Hornblende  are  niostly  like  those  of  Augite. 
Varieties  often  contain  some  water  from  hydration,  (as  in  analyses  10,  12,  13,  etc.) 
especially  asbestiform  or  anthophyllite  vaneties.  Tlie  ferruginous  change  by  oxyd» 
ation  is  common ;  and  all  varieties  are  exposed  to  alteration  from  infiltrating 
waters  holding  carbonates,  silicates,  etc., in  sohition,  thus  giving  rise  to  magnesian, 
ferruginous,  magnesio-ferruginous,  (chlorite),  alkaline,  or  aluminous  forms.  Beck 
has  analyzed  hornblende  pseudomorphs  from  Warwick,  N.  Y.,  (Am.  J.  Sci.  xlvi, 
26) ;  and  Rammelsberg,  another  from  Madrell,  (Pogg.  Ixii,  142,  and  2nd  Supi>l.  61.) 

The  so-called  Hydrous  anthophyllite  of  Thomson  (from  New  York  Island)  is  an 
altered  asbestiform  tremolite.  Fresh  specimens  aflbrded  Smith  and  Brush  as  the 
mean  of  two  analyses,  (Am.  J.  Sci.  [2],  xvi,  49),  Bi  68-43,  Ag  29'{4,  ta  8"76,  ^Ta 
0*88,  ]&[^r.,  ignition  2*26,  Xl  tr.  =90*67,  corresponding  to  the  hornblende  formula. 
Thomson  found  11 '46  percent,  of  water,  (Min.  i,  209).     It  occurs  also  in  Scotland. 

Talc,  steatite,  serpentine,  chlorite,  mica,  pinite,  chabasite,  limonite,  magnetite, 
occur  as  hornblende  pseudomorphs.  Chabasite,  as  Bischof  observes,  has  the  same 
oxygen  ratio  for  the  oases  and  silica  as  hornblende;  but  part  of  the  protox^'d  of 
hornblende  (the  magnesia)  is  removed  and  alumina  substituted,  probably  through 
the  resultB  of  the  decomposition  of  feldspar  in  progress  at  the  same  time. 

Oroppite^  and  perhaps  Rosite,  as  L.  Saemann  has  suggested  to  the  author,  may  be 
altered  Pargasite. 

Nephrite.  Jade.  Beilstein. — A  hard  compact,  light  green,  bluish,  or  whitish 
atone,  translucent,  tough,  breaking  with  a  splintery  fracture  and  glistening  surface ; 
but  varying  in  composition,  and  not  a  distinct  mineral.     G.=2'9 — 3*1.     II.=6 — ^. 


176 


DESOKIPnYE  HIXERAIXXJT. 


Compoaition. — 
Snpp.  106,  Pogg. 
6,  Damour,  (Aun. 


Aiialvses:  1,  Kastner,  (6eLlen*6  J.  ii,  459);  2,  Rammelsberg,  (Ist 
lxii/l48);  8,  4,  Schafhautl,  (Ann.  d.  Ch.  u.  PharaL^zlri,  S88);  6, 
Cb.  Phys.  [8].  xvi): 


Si 

1.  60-60 

2.  64*68 
8.  68-91 
4.  68-88 
6.  68-46 
6.  681)2 


81-00 
26-01 
22-42 
22*39 
27-09 
27  19 


•'e 


16-06 
12-28 
1216 
12-06 
11*82 


216 


1-15 
112 


Si 
10-00 

1-82 
1-66 


Pe 


5-60,  Sr  0-05,  ift  2-76=99-80,  Kaatner. 

,  ]S[n  1*39,  loss  ign.  0-68=100-97,  Ramm. 

2-70,  i*n  0-91,  fc  0-80,  fl  Oni6=99-60,  Sdu 
2-81,  Un  0-83,  ii  0-80,  fl  0-27=y9-70,  Sch. 

=9.S'76,  Damour. 

=98-16,  Damour. 

Damour's  nephrite — white  oriental  specimens — affords  the  composition  of  tremo- 
lite— -6aSi-{-3i(I^5i*.  SchafhautI  obtained  a  similar  rcsalt  Rammelsberg's  speci- 
men, as  he  states,  approaches  augite.  B.B.  fuses  with  difficulty  on  the  thinnest 
edges  ;  sometimes  more  easily  to  a  gray  mass  or  white  enamel.  It  is  found  in  con- 
nection with  talcose  rock  or  slate,  and  granular  limestone. 

Nephrite  is  worked  into  images  and  ornaments  in  China,  New  Zealand,  and  Nortli- 
west  America.  TIio  name  is  from  ftfpot,  kidney;  it  was  supposed  to  be  a  core  for 
diseases  of  the  kidney.  The  so-calletl  NrphriU  of  Smithfielu,  Rhode  Island,  namad 
Boweuite,  is  identical  with  Serpentine  in  composition. 

ACMITE, //auitn^^,  Akmite.     Achmite. 

Monoclinic,  and  like  augite.     /:  7=86°  5r>',  I : 
n=133o  28',  a  :  tf=119o  3(/,  a  :  n=103o  47'.  Cleav- 
age :  /distinct ;  lateral  less  so.  Plane  ii  often  longi- 
tudinally striated.    Twins :  face  of  composition  par- 
allel to  ?V,  common. 

H.=6.  G.= 3-2— 3-53  ;  343,  Ramm.  piece  of  a 
crystal ;  3-53,  same  pulverized.  Lustre  vitreous,  in- 
clining ti)  resinous.  Streak  pale  yellowLsh-gray. 
Color  l>r(>\vnish  or  reddish-brown ;  in  the  fracture 
blackish-green.  Opaque.  Fracture  uneven — earthy. 
Brittle. 

(7o»n/)o«<7ion.— (^a-hFe)  5i*  (=5ro  Si+Pc  gi«)=:Silica  55*07,  peroxyd  of  iron  82^. 
soda  120.  Analyses :  1,  Berzelius,  (K.  V.  Ac.  II.  1821,  p.  160);  2,  £ehant,  (Thom- 
son's Min.  i,  480): 

Si        9e  Sn      ]N^a        Ca 


1.  65-25     81-25         108     1040 

2.  56-02     28-08  ]iiln3-49     13-38 


0*72  titanic  acid,  ^r<irr=08-T0,  Berzeliua. 
0-8y  "Slig  0-50,  *l  0-60=98-98,  Lehunt 


RammclHberg  in  analyses  directed  towards  dotcrmininp  the  condition  of  the  iron, 
found  a8-25— :;5-5— 36-85— 3l-44/xToxvdof  iron,  and  with  the  last,  64  18  silica. 

B.B.  readily  fuAes  to  a  black  bead,  winch  is  magnetic.  Atfords  an  iron-oolor«d 
glass  with  borax ;  a  silica  skeleton  with  salt  of  phosphorus.  With  soda  on  plati- 
num gives  a  manganese  reaction.     In  powder  partly  decomposed  by  acids. 

Acmite  occurs  at  Rundcmyr,  al>out  four  miles  north  of  Dunserud,  near  Eonga- 
berg  in  Xorway,  nearly  a  foot  long,  imbedded  in  feldspar  and  quartz ;  the  crys- 
tals are  oft-en  macled  and  bent,  and  quite  fragile. 

Named  from  ok^q,  a  point,  in  allusion  to  the  pointed  extremities  of  the  crystals. 

G.  Rose  suggests  that  Acmite  as  hitherto  observed,  is  probably  in  a  somewhat  al- 
tered condition,  and  that  possibly  the  .£girine  of  Brevig  is  Acmite  in  an  unchanged 
sUte,  (Kryat  Chem.  Min.,  1862,  p.  76> 
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WICHTTNE,  Laurent.    Wiclitiflite,  ffauamann. 

Massive ;  cleavage  parallel  to  the  sides  of  a  rhombic  prism, 
nearly  rectan^ar,  according  to  Laurent. 

Scratches  ^ass.  G.=3*03.  Color  black.  Lustre  dull.  Fracture 
angidar,  or  fliat  conchoidal. 

ObinpoMttofi.— (iB'+ifi)3i*.     Analyufl  by  Laurent,  (Ann.  Ch.  Pkya.  Hz,  109) : 

Si  66-8,        &13-8        9e4-0        t'elS'O        0a6-0        fig  SO        JTa  3-6=:9«l. 

B.B.  fuses  to  a  black  enamel  and  becomes  magnetic.    Not  attacked  b^  acidi. 
From  Wichtis  in  Finland.    Dofr^noy  observes  that  a  specimen  examined  by  him 
bad  no  cleavage. 

Glauoophanb,  Haosmann.  Probably  same  as  Wicbtyne.  Trimetric  or  monocli- 
nie.  In  indistinct  long  thin  six-sided  prisms,  made  np  of  the  planes  /  and  ti,  and 
longitodinaUy  striated.  Also  granular  massive.  H.=5*5.  G.=3'108.  Color  blue, 
lavender-blue,  bluish-black,  grayish.  Streak-powder  grayish-blue.  Lustre  vitre- 
ous to  pearly.    Translucent  to  opaque.     Brittle.    Powder  slightly  magnetic. 

0»mpo»ttton.--^|ft*:f !»)  Si*;  or  if  the  iron  be  partly  peroxyd  (6'^Te,  6-0  *e) 
(ift'-fifi)  Si',  like  Wichtyne,  Eengott  Analysis  by  Schneaermann,  (J.  f.  pr.  Chem. 
zxxiv,  288) : 

5i  56*49,  21 12-38,  te  10-91,  iSin  O'SO,  Ag  7*97,  Ca  2*25,  l^a  with  trace  t.  9*285=99-68. 

RR  becomes  yellowish-brown,  and  melts  easily  and  quietly  to  an  olive-green 
glass.    An  iron  reaction  with  the  fluxes.    In  acids,  partly  soluble. 

Occurs  at  the  island  of  Syra,  one  of  the  Cydades,  in  mica  slate,  along  with  gar^ 
net,  hornblende,  and  mica.  The  name  is  from  yXavKos,  bluish-green,  and  fatvta,  to  ap- 
pear. 

Violan  of  Breithaupt,  (J.  £  pr.  Chem.  xv,  821),  resembles  Glaucophane.  It  oc- 
curs massive  with  the  cleavage  of  a  rhombic  prism.  G.=3*288;  H.=6.  Lustre 
waxy.  Color  dark  violet-blue.  B.B.  fuses  to  a  clear  glass ;  with  borax  in  the 
outer  flame  a  brownish-yellow  glass,  violet-red  when  cold ;  in  the  inner  flame  a 
yellow  glass,  colorless  when  cold.  Found  with  Manganesian  epidote  at  St.  Marcel 
m  Piedmont.     Named  from  its  color. 

SoRDAWALFTE,  Niyrdenehiold »  Bidrag,  p.  86. — ^Massive;  no  cleavage  apparent* 
H.=2*6.  G.==2'68 — ^2'58.  Lustre  vitreo-resinous,  or  like  bitumen.  Streak  liver- 
brown.    Color  grayish  or  bluish-black.    Opaque.    Fracture  conchoidaL    Brittle. 

Ccmpoeitum^ — ^Analysis  by  Nordenskiold, 

Si  49-4,        2118-8,        t*el817,        ]S[g  10-67,        1^2*68,        £[  4-88a:99  10. 

Supposed  by  Berzelius  to  be  a  mixture  of  a  silicate  and  phosphate,  the  silicate 
corresponding  to  (\  (Ag,  t*e)'-4-iSl)  Si*),  which  is  essentially  the  formula  of  Wich- 
tyne. 

B.B.  alone,  it  is  difficultly  fusible  to  a  blackish  globule.  With  borax  it  forms  a 
green  glasa.  Partly  soluble  in  muriatic  acid.  Becomes  reddish  on  exposure  to  the 
atmosphere. 

Forms  thin  layers  on  trap,  near  the  town  of  Sordawala  in  Finland;  at  Boden- 
mais  in  Bavaria,  it  is  associated  with  magnetic  pyrites.  It  resembles  pit-coal  in 
appearance. 

Taobtlttk.  Hyalcmelan, — Massive  or  in  plates.  No  cleavage.  H.=:6*6.  G.^ 
2-6 — 2  64.  Lustre  vitreous  to  greasy.  Color  velvet-brown — ^black.  Opaque.  Frac- 
ture small  conchoidaL 

CompoeUum, — Analysis  by  Gmelin,  of  the  variety  from  Yogelsgebirge : 
Si        IH        21        ]^e        Ca     fig      JTa       &       iSln     CCdcAm 
60-22     1-42     17-84     10*27    8*26     8-37     6*18    3*87    0-40      0-60=101-81, 
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leading  to  the  formula  (4fi'*44^)  Si?.  Bat  the  specieB  \m  probably  bad.  It  wai 
named  from  ray vf ,  quick,  Xvw,  to  ^Anolve  or  to  faae.  A  Bimilar  mineral  from  Sisebfihl 
near  Dransfel^ afforded  Schnedermann, 

5i  55-74,  &  12-40,  t'e  18-06,  ]S[g  6-92,  JTa  8*88,  &  0*60,  Ibk  0-19,  ]Q[  2'78=99-8a 

BwB.  melte  easily  with  intmneeeence  to  a  brown  slaff  or  opajrae  glaae. 

Occnre  at  S&sebQhl  in  basalt  and  wacke,  and  resembles  oDsidian  or  gadolinite  in 
external  characters :  also  at  Yoffelsgebirge ;  sp.  sr.  of  this  Tariety,  (called  HyaUh 
melan  [ft,  voAof,  glaa;  /tcXof,  &^a«I]  by  Hansmann),  2*7144.  {Breithayfi,  Eastaar^s 
ArchiT.  yii,  112.     Chiulin,  Posk.  zlix,  288). 

On  the  north  shore  of  Lake  Superior  occnrs  a  mineral  resembling  Tachylyte ;  also 
in  a  trap  dyke  at  Johnsbnrg,  Warren  Co.,  New  York 


BABINGTONTTE,  Levy,  Ann.  PhiL  2d  ser.  rii,  275. 

Triclinic.  Observed  planes  as  in  the  an- 
nexed figure,  0 :  7=92<^  84',  0  :  J^=88^ 
0  :  i^l6(P  26',  /:  jP=112''S(y,  I:  *l«182* 
16',  JP  :  ti=115^  16',  /' :  tV=158o  25',  I: 
^,'=187^  5',  ii :  1 8'  (over  J^^WP  W.  Levy. 
H.=8-5— 6.  G.=3-85— 3-5.  Lnstre  vit- 
reous, splendent.   Color  dark  greenish-black ; 

thin  splinters  green  in  the  direction  of  O^  and  brown  transversely. 

Faintly  translucent ;  lar^  crystals,  opaque,  or  fiuntly  subtrans- 

lucent.    Fracture  impenectly  conchoidaL 

Cbfimon^um.— {Ca,  t'e)'9i*.  Analyses :  1,  Aippe,  (Bera.  Jahresb.  zzii,  iOS) ;  %, 
R.  D.  Thomson,  (ml  Mag.  zzYii,  12S): 

6i  ]S^  Oa  ^e  lihi  21 

1.54-4  2*2  19-6  218  1*8  0*8  ign.  0-9=:l 00-5,  Arppe. 

2.47-46        2-21         14-74        16-81       1016        6'48  ign.  1-24=:99'10,  Thomson. 

Reckoning  the  alnmina  with  the  silica,  the  two  analyses  essentially  agree ;  bnl 
the  mineral  requires  farther  inyestigation.     G.  of  No.  2=3 '866. 

B.R  fuses  easily  to  a  black  magnetic  bead  With  borax  affords  a  clear  ama- 
tbystine  globule,  which  becomes  green  in  the  reducing  flame. 

Babin^onito  occurs  in  distinct  crystals  at  Arendal,  in  Norway,  associated  witii 
epidote  and  massive  garnet,  and  in  the  Shetland  Isles,  imbedded  in  white  quarts. 
It  was  named  after  Br.  Babington ;  it  resembles  some  dark  varieties  of  pyroxene. 

In  the  United  States  it  is  said  to  coat  crystala  of 
feldspar,  at  Gouvemeur,  St  Lawrence  Co.,  if.  Y. 

Small  black  polished  crystals  coatins  mica  slate, 
or  micaceous  gneiss,  at  Athol,  Mass.,  [mt,  annexed! 
have  been  referred  here  by  Shepard.  Ine  author'a 
measurements  give  the  following  approximate  angles, 
O  :  7=90®— 91<>,  O  :  7^=86°,  O  :  i'=168®  20',  /:  F 
=110°  80'  and  69<>  80',  /:  rj=129^  /' :  fj=12©» 
80',  O  :  -1=186<>  40',  0  :  1=186®  80'.  0  :  f 
96®   80', /:i=96®80'. 
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RERYL.    Emerald.    Aquamarine.    Smaragd.    Emeraude,  If,    Davidsonita,  i^tcA- 

ardton,    Goshenite,  Shepard, 

Hexagonal.     0  :  1=150°  3':  a=0-499. 

O  :  1=139°  1(K-        O  :  12=116°  87'.        /:  3J=142°  11'^ 
0  :  2=130°  68'.         O  :  22=135°  4'.  /:  8l=165°  30'. 

O  :  2f=130°  68'.      O  :  7=90^  7:  7=1 20^ 


eiucATBs,  Acorrc  asimoB. 


Cleavage:  basal  imperfect;  lateral,  indistinct  Ocasionallj  coarse 
colomnar  and  large  granular. 
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H.=7-5 — 8.  G.=2'732,  emerald,  Haidinger;  2-678,  applfr^green. 
LnBtre  vitreous;  sometimes  reeinons.  CJolor  pale  green,  emerald- 
green,  passing  into  light-blae,  impnre  yellow  and  white.  Streak 
white.  Transparent — snbtranslncent  fVactnre  conchoidal,  un- 
even.    Brittle. 


r.M*n<t,(. 


lepw, 
(In. 


Om^MttifuHL-^lBe-l-iXl)  Si^:^Iia   M-9,    klimiuik   19-0,    glacink  14-1=100. 
Allows:  1,  I>aHenit,  (Schw.  J.  sxxbi,4ST);  3,  B«rteliiu,  (Schir.  J.  xri,  !SS,  IT7); 
(,  Elaproth,  (B«it  tii,  SIS);  4.Moberg,  (Acta  Boa.  Bci  Fmm.  ii.Bl);  B.  "  '" 
(Runm.  id  Snpp.  M);  6,  B»nitriaer,  (Jkhrti.  Min.  IBOI,  IBS);  I.J.W.  H 
>.8cLl2].iT«.  180); 

9i        Si        Fa        Se 
I.  Bibflria,  Biryl,        iri«0    1S'«>    1-00    I«'50,  dm  0'GO=B9-60,  Dd  HeniL 
t.  Broddbo,  "  68'3G     H-flO    0-73     1818,  T*  0'7S=100'S8,  BeriaUiu. 

S.  SmtrM,  aS-60     1B-7S     lOO    IS'IKI  Sr  0«0,  Ca  0-Z6=98'80,  Klaproth. 

Knland,   Sl-SSB  laiti  1-497  lS-747,  Ta  0-SgO=9S-848,  Hob«« 

"      "        "    "  .-.-*.     I.    -  -  i,  SohEepw. 


'    lS-41,  S^,  bt,  l-«4=101-66,  S 


bUst. 


Kopp,  1861,  779);  Mailer,  fJ.  fpr-  (*■  iTiii.  ISO). 
ine  DnohaBged  or  bwomta  bonded;  st  t,  kirii  tampe 


KB.  Bl<me  DnohaBged  or  bwomta  elonded;  st  t,  ki^  tamperatim  the  edge*  are 
l<nmd«d,  and  altimately  a  Teaiattlar  scoria  i*  ftirmed.  Glau  with  borax,  clear  and  col- 
orloM  for  baryl,  a  fine  green  for  smerald.  Blowly  aoluble  vitb  salt  of  phoiphorng 
iritkont  lekTiag  a  (iliceooa  akeleton.  AydloiriiE  vatitty  from  Broddbo  and  Finbo 
yields  vitti  (o£^  traeee  of  tin. 

Emerald  and  beryl  are  varietiae  of  the  «Mne  epedea,  the  former  inelading  the 
rich  green  transparent  speeimene,  vbicb  we  their  color  to  oiyd  of  ehrome,  the 
letter,  thoBe  of  other  eolorc  "Pine  emeralde  are  fonnd  in  a  vein  of  dolomite,  which 
traversei  a  hornblende  rock  at  Huxo,  north  of  Santa  F^  de  Boeota.*  A  perfect 
hexagonal  oryeUl  from  this  looality,  two  inohee  long,  ia  in  the  cabinet  of  the 
Duke  of  DeTonshire ;  it  measarea  acroea  its  three  diameter*  Si  in.,  SI  in.,  ijln.,  and 
'Weighs  8  oa.  18  dirte ;  owing  to  flaws,  it  isbatpartisUf  fit  for  Jewelrj.  A  more 
Splendid  ipeeimen,  thongh  somewhat  aioaller,  weighing  bat  6  oi.,  is  in  the  poasaa- 
BioD  of  Hr.  Hope,  of  London.     It  cost  £000.     Emeralds  of  leae  beanty ,  bat  mnch 

•  H.  Lav;  aWtei  Uxt  the  rock  1*  ■  black  liBeftana,  KiiBg  parts  «(  obkb  eoalalD  fMiils. 
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larger,  oocnr  in  Siberia.  One  spedmeD  in  the  Rojal  eolleetion  raeanires  144  inchM 
loDg  and  12  broad,  and  weighs  lfl|  ponnds  troy ;  another  ii  ^  inehea  lonv  uid  i 
broad,  and  weight  6  poonda  troj.  Mount  Zslora,  in  Upper  Bgjpt,  afror£  a  I«ai 
diatinct  variety,  and  wm  the  only  locality  which  waa  kaown  to  the  ancienta 
OUiar  localitiea  are  Canjargom  in  Eindoatan,  and  Saliborg,  wh«r«  it  ia  imbadded  in 

ka  of  the  fineat  beryl*  la  thoH  "  ani  TJ: 

T  aM.— and  crTAtala  of  clear  ahadfia  of  __,  ».^^,  ».  ^»»»»„ 
in  Siberia,  Hindoatan,  a 
In  Siberia  they  occnr  ia  the  granite  district  of  Nertschinsb,  and  in  the  Uralian  and 
Altai  rongea  of  Siberia.  Thej  hare  been  obtuned  exceeding  a  foot  in  length,  and 
are  commonly  striated  longitadinally.  Hie  moat  splendid  apacimen  of  thia  rariety 
of  which  we  have  any  account,  belonoa  to  Don  Pedro.  It  approaehea  in  aiae,  and 
also  form,  the  head  of  a  calf,  and  eihibits  a  crystalline  stnictare  only  on  onaajde; 
the  rest  is  water-wom.  It  weighs  2S5  oancee  troy,  or  more  than  1S|  pounda.  "Hie 
specimen  j^  transparent,  and  without  a  flaw.  Leas  clear  crystale  of  beryl  occur  at 
the  Houme  monntaios,  Ireland,  county  Down ;  rarely  at  CairDKomm  in  Aberdeen- 
shire ;  at  Limogca  in  France;  Finbo  and  Broddbo  in  Sweden;  Pfitscher-Joob, 
l^rol ;  Bodenmaia  and  Rabenetein  in  BaTaria,  tin  minea  of  Sohlackenwald,  also  in 
Aoatralia,  and  elsewhere. 

Beryls  of  ginatio  dimensions  have  been  found  in  the  United  States,  at  Acwortb 
and  Qrafton,  N.  H.,  and  Royalston,  Mass.  One  beryl  from  Qrafton,  S.  H.,  waigha 
1900  pounds  ;  it  is  Sa  inches  through  io  ooe  direction  and  22  in  another  transTeraa, 
and  is  4  feet  8  inches  Ions.  Another  crystal  from  this  locality,  according  to  ProC 
Hubbard,  meaaures  4S  inches  by  24  in  ite  diameters,  and  a  single  foot  in  lengtli, 
by  caloDlatisD  weighs  107Slba.,  making  it  in  all  nearly  £}  tons.  At  Royalaton,  one 
crystal  exceeded  a  foot  in  length.  The  smaller  crystals  are  often  limpid  and  a  yel- 
lowish rariety,  forms  a  gem  resembling  chrysolite  ;  the  colors  are  mostly  aquama- 
rine, graes-green,  and  yello wiah -green ;  one  locality  is  in  tbe  southeast  part  of 
Royalston,  near  the  school-bouse,  on  the  land  of  Mr.  Clarke;  the  best  cryatala 
are  imbedded  in  qaarta.  A  still  better  is  situated  4  miles  beyond  the  old  one  in 
Sonth  Royalston ;  some  crystals  of  a  sky-blae  color  in  white  quartz  are  beanti- 
filL  At  Barre,  Mass.,  there  is  a  similar  locality,  thon«b  less  remarkable;  «l«o  at 
Fearl  Hill,  in  Fitchbui^,  Goshen,  and  Chesterfield,  Masa.  At  Compton,  If.  H., 
the  beryls  are  as  fine  bb  at  Hoyalstan.  Albany,  in  Haine,  and  Norwich,  a  few  milea 
abore  Bethel,  towards  Wsterford,  afford  fine  large  beryls  with  green  and  blaek 
tourmalines ;  oryatals,  often  large,  are  also  obtained  at  Streaked  Moantain.  with 
black  tourmaline  and  mica ;  at  Bowdoinhsni  and  Topham  of  a  pale  green  or  yellowiifa 
white  color  in  reins  of  graphic  granite;  at  Georgetown,  Parker's  Inland,  at  the 
month  of  the  Kennebec  ;  at  Wilmot,  N.  If. ;  with  modified  terminations,  (f  36H],  at 
Haddam,  Conn.,  in  a  feldspar  rein  in  gneiss,  on  the  east  side  of  the  river;  the  crys- 
tals are  limpid  at  the  extremity  for  about  a  twelfth  of  an  inch,  as  indicated  by  the 
dotted  line  in  C  369  ;  the  chrysoberyl  locality  affords  less  interesting  specimens ;  also 
the  Mid<Uetown  feldspar  quarry,  and  the  granite  of  Chatham,  near  the  cobalt  mine. 
At" Monroe,  Conn.,  beryl  occurs  in  a  granite  vein,  and  the  crystals  often  conaist  nat- 
nralty  of  several  pieces  separated  by  plates  of  quarti,  (f  ISl).  Crystals,  some- 
times 10-12  in.  long  and  H  in.  in  diameter,  occur  with  black  tourmalines  at  LMp- 
•rnlle  and  Cheeter,  Penn.,  Delaware  Co. ;  alao  less  interesting  at  Mineral  nilL 

Tfae  emerald  derives  ita  color  from  the  presence  of  a  minute  qnantity  of  oxyd  of 
ehrome,  and  beryl  from  oxyd  of  iron. 

Tlia  speoiea  Jhoplatt  and  PyrotmaliU  are  bomceomorphoua  with  Beryl,  and  hare 
tka  Mne  oxygen  ratio  between  the  bases  and  silica,  if  the  water  and  chlorioa  be 


.'TCtiliJ  Poam. — Kaolin,  Mica,  Limonite  and  Quarti,  occur  as  psendomorpba 
Beryl,  the  last  two  by  iDbetitutlon,  the  others  by  alteration.  The  change  ta 
^  is  the  lame  MMotially  at  in  feldspar.    An  altered  beryl,  n-om  Tlrachanrenth 
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f         EUDIALYTE,  Strcmeyer,    Eudyalite,  improper  orthography, 

Rhombohedral.  R  :  ^=126^  25',  0  :  Ii= 
148**  38';  a=0-62793.  Observed  planes: 
rhombohedrons  l(-ff),  4, 1,  -8,  -2 ;  sealenolie- 
drons,  4',  4'  ;  prism  t2. 

O  :  4=112°  18^        i2  :  4»=166**  1'. 

O  :  t2=90^  i2  :  4=143**  15'. 

O  :  2=129°  22'.        4  :  4=73°  30'- 
Cleavage  <?,  very  perfect,  -ft,  imperfect   Also 
massive. 

H:.=6.    G.=2-9036  ;  2-898,  Levy.    Lustre 
vitreous.      Color  brownish-red ;    streak  uncolored.      Opaqne  to 
slightly  translucent.     Fracture  subconchoidal  or  splintery. 

Obmpoti/fon.— (ilt'+i  Zr)  5i*=2fi* Si'4-2r  Si',  Ramm.  AnalysM :  1,  Pfaff,  (Sohw. 
J.  xzix,  1);  2,  8,  Stromeyer,  (Gilb.  Ann.  Ixiii,  879);  4,  Rammelsberg,  (Pogg.  Iziii, 
142): 

Si        Zr    9e   Sn     Ca    liiTa 

1.  64*10  11-68  7-86  2-93  1080  11'40,  HCl  0-80.  fl  1*66,  Cu  0-92=101  66,  Pfaff. 

2.  68-88  11-10  6-76  2-06    9*78  18-82,    "     1-08,  "  l-80«99 -68,  Stromeyer. 
8.  62-48  10-90  6-86  2-67  1014  18-92,    "     1-08,  "  1*80=99-71,  • 

Bammelsberg  makes  the  iron  and  manganese  protozyd,  and  thus  gives 

Si  Zr    Fe    JiCn      Oa    ifSTa 

8,  bis.    62-48    10-80  6-16  2-81  10*14  13-92,  CI  1*00,  ign.  l-80=98'70,  Stromeyer. 
4.  49-92    16-88  6-97  1-15  11-11  12*28,  t  0-66,  Cll-19,  ign.  0-37=100-62,  R. 

B3.  fuses  to  a  grayish-green  scoria  or  opaqne  glass.  Intumesces  and  forms  a 
pearl  with  salt  of  phosphorus.     When  pulverized,  gelatinizes  with  acids. 

Found  at  Eangerdluarsuk,  in  West  Greenland,  associated  with  arfvedsonite  and 
sodalite,  or  imbedded  in  compact  white  feldspar.  Crystals  usually  small,  but  some- 
tunes  an  inch  or  more  in  length.  The  name  alludes  to  its  easy  solubility  in  acids, 
from  c«,  eatily,  and  ^toAvw,  to  dUsolve, 


m.  EULYTINE  SECTION. 
Oxygen  ratio  1  :  IJ. 

EULYTINK  GROUP.  Monometric  EuLYTDns,  Bi  SiT. 

LEUCOPHANE  GROUP.    Trimetric  f        Liuoophahe  (i  Ca'+i  »e)3if -H  NaP. 


EULTTINE,  Brett.  Bismuth  Blende.   Eieselwismuth.    SiUcate  of  Bismuth,  Thorn, 

Monometric :  tetrahedral.  Usually  in  minute  crystals  and 
edges  often  rounded,  fiffs.  59,  61.  Observed  planes,  1,  0,  22. 
Cleavage  :  dodecahedral,  very  imperfect.  Twins :  plane  of  com- 
postion  parallel  to  a  dodecahedral  face.  Sometimes  globular,  and 
columnar,  lamellar,  or  granular. 
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II.=4-5.  G.=5-912 — 6-006.  Lustre  resinous  or  adamantme. 
Color  dark  hair-brown,  yellowish-gray,  grayish-white,  and  straw- 
yellow.  Streak  yellowisn-gray  or  unco&reo.  Subtransparent — 
opaque.    Fracture  uneven.    Kather  brittle. 

CompoHtion. — Si'Si',  with  0ome  phosphate  «nd  fluorid  of  iron,  FrmkenkilB. 
Analysis  by  Kersten,  (Pogg.  xzvii,  81) : 

Bi  69-88,        3i  22-28,        ^  ZZl,        Fe  2*40,      fin  0*80,       HF  andfi  l-OlssM"*. 

The  loss  includes  some  HF.  In  a  matrass  deerepitates,  and  affords  a  traea  of 
water.    B.B.  fuses  to  a  dark-yellow  mass,  and  gives  ont  inodorons  Annea.    Foaci 


yellow  globule,  with  a  silica  skeleton,  which  becomes  coloness  on  cooling. 
Found  near  Schneeberg,  Saxony,  in  quartz,  and  at  Braunsdorf,  near  Fr«ibiV|^ 

Atelesite. — ^Breithaupt  thus  names  small  monoclinio  crystals  containing  biairatli, 
occurring  at  Schneeberg,  with  BisnraUk  Blende ;  they  have  a  sulphur  yellow  eolor 
and  adamantine  lustre. 


HypocHLORrTE,  SchQler,  (Grfine  Eisenerde).    Minute  crystalline. 
— 8.    Lustre  vitreous,  feeble  color,  green.    Streak  light  green.    Brittle ;  fraetnrt 
even  to  flat  oonchoidaL 

OompoiUion, — ^Analyses  by  SchOler : — 

3i  60-24        21  14-65        Bi  18-08        ]^e  10*54        1^  9-62        Mn  fr. 

or  perhaps  a  mixture  of  a  silicate  of  bismuth  and  iron,  and  a  phosphate  of  alumina. 

B.B.  grows  dark,  but  infiuible;  a  yellow  deposit  on  the  eoaL  Inaolubla  in 
acids. 

In  minute  crystals  and  grains,  or  massive  and  earthy,  at  Schneeberg,  Johana- 
georgenstadt,  and  Braunsdorf  in  Saxony. 

LEUCOPHANE,  Etmark,  Ber2.   Jahresbericht,  xx  and  xxi.    Leucofanite. 

Trimetric,  (Descl.)  Cleavage:  imperfect  in  three  directions 
inclined  to  one  another  at  angles  of  53  J°  and  36  J^.  Usually  mas- 
sive and  columnar. 

H. = 3*5 — i.  G. = 2' 974.  Lustre  vitreous  on  a  cleavage  surfisice. 
Color  pale  dirty  green  to  wine-yellow ;  thin  fragments  transparent 
and  colorless,  i^owder  white,  and  strongly  phosphorescent,  wnether 
heated  or  struck.  Electric  when  heated.  Optically  biaxiaL 
(Descl.) 

CompoHtian.-^^  Ca'+i  Be)3i^  +  |Na  F=Ca«  Bi*4-Se  Bi-f-NaF=SiUca  45-t, 
lime  28*0,  gluoina  12*7,  sodium  7*7,  fluorine  6-8.  Analysis  by  Erdmann,  (K.  Y.  Ac 
H.  £  1840): 

Bi  47-82,    »e  11-51,    An  1-01,    Oa  25-00,    Na  7-59,     K  0*26,    F6-l7=99-8«. 

K&  fuses  to  a  dear  violet  glass,  which  becomes  clouded  on  cooling.  With  borax 
fiMa  easily  to  an  amethystine  glass ;  with  salt  of  phosphorus  diseolvea  axeept  a 
MMaton  of  silica.     Gives  the  reaction  of  fluorine. 
Leuoophane  oceura  in  syenite  with  albite,  elftolite,  and  yttrotantalite,  on  a  small 
^  lalet  near  the  mouth  of  the  Langesundfiord  in  Norway,  where  it  waa  feud 


^  ^^,        ^^  *"•  mouLD  01  tne  ijangesundnord  in  riorway,  wnere 

■tj™"''*-    **  reaembles  somewhat  a  liffht  green  variety  of  apatite 

ma  name  leneophaneis  from  Uvkos,  white,  and  ^«iy«,  to  appear. 
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MEUNOPETANE,  Th.  Seheerer,  J.  £  pr.  Ghem.  Iv.  449. 

Dimetrio  or  hexagonal;  optically  uniaxal,  DesoL  Massive,  with  a  scaly  and 
sometimes  foliated  structure.  Cleavage  in  one  direction.  H.=5.  G.^SK),  Richter. 
Lustre  vitreous.  €k)lor  sulphur,  citron,  or  honey-yellow.  Not  phosphorescent 
Brittle. 

Oampoaitian,  according  to  an  approximative  analysis  by  R.  Richter,  (loc  cit): 

Si       9e      Si        Sin     9e       Oa       fig      Na      F    Si,  Zr,  ^,  Y. 
44*8       2*2       12*4       1*4       1*1       81*6       0*2       2*6       2*8       0'8=:98*8. 

This  analysis  gives  for  the  ratio  of  the  oxygen  of  the  protoxyds,  peroxyds,  and 
silioa,  if  we  suppose  the  fluorid  as  replacing  protoxyds,  1-|^ :  1 :  8. 

From  the  arcon-syenite  of  Norway,  near  Fredericksv&m,  with  elaeolite,  mica, 
floor  apar,  and  magnetic  iron.  An  imperfect  crystal  in  the  cabinet  of  R.  P.  Qreg, 
Esq.  gave  him  M  :  M'r=l88^,  and  edge  M  :  M'  replaced  by  a  rough  plane,  apparently 
not  equally  inclined  to  M  and  M'.  The  place  of  this  species  in  the  system  is 
doobtfuL 


IV.  GARNET  SECTION. 


Oxygen  ratio  for  the  bases   and  silica  1  : 1,  varying  to  1  :  J, 
(Ohonc&odite),  and  1  :  J,  (Scapolite). 


1.  CHRYSOLITE  GROUP.— Trimetric 

CmiTSOLiTx,        C^e,  "SLg)*  Bi, 
MoNnoELLiTx,      (1 0a+ililg)*3i, 
Fayauw,  te  •  Si, 

2.  PHENACITE  GROUP.— Hexagonal 

WiLLDcm,  2n*  Si, 

8.  GARNET  GROUP.— Monometric. 
GAwnw,  (ilt«-H»)5i, 

Pnu>ps,  •  (i&«-|-f»)Si. 

4.  SOAPOLITB  GROUP.— Dimetrio. 
ZiBOOv,  £Sr  Si, 

Idoorabk,  (iB'-HS)3i. 

(|&«+i»;Si, 

SAsooun,  (ilt'+i£l)Si, 


Tef^boite,  iSCn'Si 

KmEBSun,  (^e,  ]fibi)*Si 

CHOMDBODm,         fig*  Si 

R:  R=1160— 117^ 
PHXNAomE,  9e  Si. 

* 

HxLviN,  (tB»+|Be)  Si,  in  which  S= 


MmoNm, 

SCAPOUTE, 


4< 


Melliutx, 


(}Oa'+»Sl)Si. 
(*S»+|Xl)3il. 

t  (ifi"-hfil)SL 

(|if+|»)Si. 


Dipyre  may  helong  here.  Taking  2t  of  Scapolite  as  the  plane  1,  (to  which  there 
is  no  objection),  then  O  :  1  in  Zircon  and  the  Scapolite  Group  will  equal  IS'Z^-lSd^. 
Idocrase  diverges  more  widely,  giving  for  the  corresponding  angle  133^  8^ 


5.  EPmOTE  GROUP.— Monoclinic. 
Epidotb,  (|lEt»-f-lfi)Si, 

ALLAmn,  (iR'+ifi)Si, 

(|fi»+jS)Si. 


ZOISITB.  (ift'-l-lS)Sl 

GADOLurm,    A'  SL 


&  A3axiTE  GBOUP.— THdinia. 


AziKRM,        (Sf,  a,  S]SL 


T.  lOIITE  ORODF.— IWiMtic.  Oxygen  ntio  for  th«  bMM  ud  uUa*  I :  I|,  m 
ia  aou  Mies,  and  perhapi  not  belonging  to  thia  iMtion.  Belatad  to  tha  Hmm  in 
tka  iiMaifii  aogis  near  ISO". 


CHRT90IJTE.  Peridot,  ff  Olirlne,  Chuiite.  Limbelite,  jSinunre:  Kriwlith.lT 
Hyalonderite.  Batradiite,  Bnit.  Olinkite,  JtomatioiBiH.  Uontiedlite.froofta. 
TWfterit*,  £ng. 

Trimetric.  I:  I=9i°  3';  0:  li=128°  2T;  a:b:  c=l-2S94  : 1 
:  1-0T33. 

0 :  11=125°  iy.    O  :  U=130«  27'.  it 

0: 1=1200  9,_        1  .  i(mac.)=107°  46'.  4 


0  :  11=114"  48'.    1  :  l{br.)=101° 


i|=(oT.fl)108o  Sff. 
*f(ov.ti)=128''  84'. 
l2=137«  22'. 
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Cleavage:  tl  rather  distinct.  Massive  and  compact,  or  granular; 
wual  in  imbedded  grains. 

II.=C— 7.  G.=3-33— 3-5;  3-441  of  chrTBolite,Haidinger;  8-33 
—^■345,  olivine;  3*3514,  chrysolite.  Lustre  vitreous.  Ck>lor 
snHMi — ct'Uimonly  olive-green,  aometiraea  brownish,  black  in  some 
inm  cbryBoliteB ;  rarely  white.  Streak  uncolored.  Transparent — 
tnUHilucont.     Fracture  conchoidal. 

ilryw>Jtt<  include!  nioally  the  tr&DBpirent  cryitaU  of  paler  color,  while  oliniM, 

WlNeJ  from  tbe  olivo-green  tint),  is  applied  to  imbeilded  maasea  or  grmina  «f  in- 
'  eolor  and  eleameia, 

Chiift"'^"" — A%.  in  wUcb  ft  may  be  lEb,  ?e,  ]Sbi,  Ca,  alone  or  in  combination. 
iVuiii""  rliryiulito  Is  oanallT  (fig,  f  eySi.  Analyaea:  1,  S,  Walmstedt,  (E.  T.  A«. 
II  )H<I  li.Sntf.  and  Schw.  J.  ilif ,  2S);  S,  4,  Stromeyer,  (Oott,  gelehrt  Am.  18S4, 
iv,  ig;i) ;  fi,  Walchner,  (Scbw.  J.  zzzii,  GB);  6,  w.  t.  Beck,  (Verb.  Ruaa, 
I,  I'^tvrnU  IMT);  1.  Rammelaberg,  (Pogg.  li,  44S1 ;  8,  V>lm«t«dt,  (ib^); 
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Si  Ag  fe 

1.  Iserwiese,          41-64  60*04  8*66 

2.  Mt  Somma,  4008  44*22  16*26 
8.  Orient  ehryt,  89*73  6018  919 
4.  Vogelsberg,  40*09  60*49  8*17 
6.  HycUoiiderite,    81*68  32*40  28*49 

6.  Glinkite,             89*21  44*06  17*46 

7.  Batrachite,         37*69  21*79  2*99 

8.  Pallas meteorite40*83  47*74  11*68 

9.  Etna,                   41  01  47*27  10*06 

10.  C. Verdes,  Foff.  40*19  35-70  16*27 

11.  Antaco,  Chili,   40*7  39*7  19*6 


Si       ibi 

0*06    0*26=100*66,  Walmstedt 
0*18     0*48=100*24, 

0*22»0*09,  jSfi  0*82=99*68,  Stromeyer.. 
0*19  "  0*20,  "  0*87=99*61,  " 

2*21  "  5*48,  4  2*69,  Cr.  trace,  Walcbner. 

=100*72,  Beck. 

Oa  86*46,  ti  1*27=99*19,  Ramm. 

trace  0*29,  Ca  *rac<f=l 00*89,  Walmst 

0-64 Sri  0*20,  ti  1  04=100*22,  Walm. 

0*80    2*27  Ca  6*12=99*86.  DeviUe. 

:100,  ]>oineyko. 


Berzelius  detected  oxyd  of  tin  in  the  olivine  of  the  Pallas  meteorite,  and  Rummler 
a  trace  of  arsenous  acid.  Other  reoent  analyses :  K  E.  Schmid,  (Pogg.  Ixxxiv,  61, 
Atacama);  Erdmann  (K.  V.  AcU.  1848,  16,  Tunaberg). 

No.  6,  Hyalotiderite  is  (|li[g-f-4^c)'Si>.  with  an  excess  of  fig  Si.  It  occurs  at 
Xaiserstuhl  in  yellowish  and  reddish-brown  crystals ;  H.=6*6.     G.=2'876. 

Tautolite,  Breith.  From  volcanic  rocks  near  Lake  Laach,  resembles  byalosiderite. 
H.=6*6 :  G.^*865.     Forms  trimetric 

Fortterite,  (Levy),  from  Vesuvius,  is  a  white  or  colorless  translucent  chrysolite, 
occurring  in  small  crystals,  (Scacchi,  Quad.  Cryst.  68).  Monticellite  of  Brooke,  (Ann. 
Phil.  1831)  is  also  Chrysolite.  It  is  the  peridot  hlanc  of  Scacchi.  Formula  (iC/a*-|- 
i])ig>)§i,  Scacchi. 

Glinkite  is  greenish  chrysolite  from  a  talcose  slate,  in  Perm,  Russia,  and  occurring 
also  in  gneiss  at  Tunaberg  with  augite  and  garnet,  (Analysis  No.  6). 

Batrcichite,  from  Rinzoni,  Tyrol,  has  the  formula  of  Monticellite  ;  G.=8*088.  Said 
to  have  two  cleavages  meeting  at  116^  and  66^,  and  a  third  diagonal  to  them. 

With  the  fluxes  gives  the  reaction  of  iron.  Scarcely  attacked  by  muriatic  acid, 
but  easily  gelatinizes  with  sulphuric  acid.  Berzelius  says  that  it  also  forms  a  jelly 
with  muriatic  Scacchi's  Vesuvian  variety  is  easily  attacked  by  the  acids.  The 
iron  chrysolites  are  fusible  before  the  blowpipe ;  byalosiderite  forms  a  black  mag- 
netic bead.     Others  are  infusible. 

Chrysolite  is  found  near  Constantinople,  at  Vesuvius,  and  the  Isle  of  Bourbon  in 
lavas ;  imbedded  in  obsidian,  at  Real  del  Monte  in  Mexico ;  among  sand  at  Expailly 
in  Auvergne,  in  pale  green  transparent  crystals.  Olivine  is  of  frequent  occurrence 
in  basalt  and  lavas.  Crystals  several  inches  in  length,  in  greenstone  at  Unkel,  on 
the  Rhine ;  spheroidal  masses  at  Kapfenstein  in  Lower  Stjrria ;  and  at  Heda  and 
Vesuvius,  and  various  volcanic  regions.  Olivine  is  common  in  the  lavas  and  basalt  of 
the  Sandwich  and  other  Pacific  Islands.  It  occurs  in  imbedded  grains,  and  in  masses 
sometimes  several  inches  through  in  boulders  of  coarsely  crystaHized  basalt  in 
Thetford  and  in  Norwich,  Vermont 

Crystals  of  this  species  are  commonly  very  fragile,  and  therefore  unfit  for  an  or- 
luunental  stone.  Tne  word  ehrytolite  is  derived  from  xf^vot,  gold,  and  Ai6#(,  tUmt, 
in  allusion  to  its  color ;  hyalotiderite  is  from  iaX*;,  gla99,  and  aiiiift,  iron. 

Fata  LITE,  (Iron -chrysolite,  Eisenperidot). — ^Fayalite  is  a  pure  iron -chrysolite. 
Color  black,  greenish  or  brownish,  sometimes  iridescent.  Cleavage  in  two  direc- 
tions at  right  angles  with  one  another.     H.=6*6.     6.=4*11 — 4*14 ;  4*006,  Delesse. 


Composition. — ]P'e*Bi=Silica  29*66,  protoxyd  of  iron  70*46. 

Analyses:  1,  Klaproth,  (Beit  v,  222);  2,  Thomson ;  8,  Delesse,  (L'Institut,  1864, 
p.  62) ;  4,  Gmelin :  •         ^  w-  .^        ^ 

;£[n      XI      & 

4*0      0*26=99*76,  Klaproth. 

1-78    =100*11,  Thomson. 

6*07      tr,      ]VlgO*80«98*41,  Delesse. 

2*94     1  84    6u  0*60,  FeS  2-77,Gmeliii. 


Si  te 

1.  Vole,  glass,                    29-60  66  00 

2.  Slavcarrach,  Ireland,  29*60  68*78 
8.  "  "  29*60  68*64 
4.  Fayal,                            24*93  66*84 


Fuses  readily  to  a  black  globule  which  is  magnetic    Easily  attacked  by  acids. 
From  the  Mourne  Mts.,  Ireland,  in  Pegmatite ;   also  from  volcanic  rocks  at  FayaL 
The  Obsidians  or  volcanic  glass  often  approach  Fayalite  in  composition. 
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1S6  DESOBIFTtVB   lOMBBALOOT. 

Iroa-ohrjsolite  hu  be«n  oboerT'ed  in  crTstals,  at  a  fiirnace  prcdne 
A[.TiiBu>  FoBMB.— AlteratioD  of  chrjaoute,  often  takes  plaoe  thrc 

ttoD  o(  the  iron ;  tbe  mineral  becomes  brownisb  or  reddlBb-brown 
It  nlao  aplits  into  thin  laminn  aa  tbe  change  goee  on,  soEoetimea  ao 
a  mica.  A  basalt  tbiu  changed  w»s  once  pointed  ont  to  the  author 
althaDgh  DO  farther  change  had  tahea  place  than  that  here  mentt< 
and  Limbetite  are  chrvsolite  more  or  less  altered.  The  process  may  en 
uavity  of  the  crystal  filled  with  limonite  or  red  oxyd  of  iron,  U 
of  carbonated  waters,  the  iron  is  often  carried  off  instead  of  beingp- 
also  some  of  tbe  magnesia  is  removed  at  the  same  time;  and  thni  mi 
lim,  pieretmine,  villartite,  vhieh  often  retain  the  crystalline  form  ol 
further  change  may  produce  steatite  and  bther  magneaian  species. 

TEPHROITE,  BrritAoHpt. 

Dimetric?  Maseive,  with  cleavage  parallel  to  th 
square  or  rectaogular  priBiu ;  also  granular. 

H.=5-5— 6.  G.=4— il2.  Color  ash-gray.  Strefi 
Darkens,  on  exposure,  to  brown  and  black. 

Compviilion. — fin'Si^Silica  SB'S,   protoxyd  of  maannese  70*2 
Tlionuon,  (Uio.  i,  6U)i  2,  RammeUberg,  (Pogg.  Ixii,  14S): 
t.  Frmklin,        Si  29-64        libl  DS'tO      S>e  0-92,  Moisture 2-70=1 
■1.  Spsrta,  SB-eS  68-S8      ta  3'S2=100-46,  Ramme 

B.B,  fuses  easily  to  ■  black  scoria.  Gelatiniies  perfectly  in  mnriai 
evolvisg  chlorine. 

From  Stirling,  N.  J.,  with  franklioite,  and  at  Sparta.  This  speeii 
rol  furmola  of  a  chrysolite. 

A  blade  tilUate  of  mangan»te  from  Elapperud,  Dalecarlia,  havin 
loatro  Eind  yellowish-l^wn  streak,  afforded  Klaproth,  (Beit  it,  1 
SS'H,  S  18'00=93'S=]ln^i-|-3H,  a^eeing  with  the  Tephroite,  exce| 


KNEBELITE. 
i,  with  an  imovcn  and  cellular  surface,  and  c 
G.=:3'714.     Lustre  glistening.     Color  gray,  spotted 
red,  brown,  and  green.  Opaque,  firittle.  Traeture  su' 

Oompoijfton.— {("e  Sin)'  Si,  te  and  Sfn  being  in  equal  proportioni 
Doberdner,  (Sobw.  J  xxi,  49) ;  Silica  83-8,  protoxyd  of  iron  Sa.pr. 

Sauese  >U>,  and  thus  appearing  to  bo  a  ferruginous  tephroite.   Wit) 
ecomposed,  the  silica  separating.     Unaltered  alone  before  tbe  bit 
with  tiorax  to  a  dark  ollTe-green  pearl. 
Locality  unknown.     Named  by  Dobweiner  after  Uajor  von  Euelx 


Trimetric ;  often  hemihedral  in  octahedral  planes 
forms  monoclinic  in  character.  /:  I=9i°  26'.  Crys 
typos.* 


of  these  types  an 
Th«  numbers  given  for  the  piane*  of  these  figures  on  page  69,  v 


enjciATEa,  oabnet  asanas. 


isr 


Tgie  I,  <s  :  J  ;  «=l-ie78  :  1  ;  10805  ;  II,  1-6Y27 : 1 : 1-0805 ;  ID, 

H=121«  44'. 
li  (ba8)=lll°  28'. 
«=112°  24'. 
4  (lTOi.t)=ri°  32'. 
4j  =98"  13'. 
2»=108°  58 . 
15=119°  17'. 
8j  =94°  35'. 
{=111°  15'. 
]i=109''31'. 
4=134"  23'. 
}i(oy.  /)-126°  62'. 
Fig.  376,  left-handed  lieinihedral;377,rigbt-]iaDdedliemibedntL 
Obswred  angles  in  chondrodite  (D) ;  U;U=112°(nieaQ  of  Bame 


■4154  :  1  :  1-0805. 

1  0  :  li=124»  16'. 
0  :  1=  11'.°  34'. 
0:3t=KK;0  4s'. 
0 :  3i=103»  47'. 

0 
11 
0 

n.  0:l»=l-25°27'. 
0  :  2=103°  8'.  • 

0 
0 

m.  0  :  li=126°  141'. 
0 :  21=109°  27'. 
0 :  4=97°  23'. 
0:}S=119-47'. 
(?;  41=100°  48'. 
0 :  A!=140°  15 . 

0 

o 

0 

i: 

i» 
5  : 

HiimlMi  hnnllHdi 


in  3  types  of  Humite,  112°  2'),  U  :  4=136°,  It :  -fs  =157°,  J  :  ii 
(over  /l=12T°,  /:  /(8ide)=85°  (85°  34',  calculated  for  Humite); 
4!i  on  edge  above  it  168°. 
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DBBCBIPnyE  MINERALOGY. 


Compound  crystals  parallel  to  4i  in  the  third  type,  and  |^  in  the 
second,  the  foi*mer  sometimes  producing  stellate  forms  of  six  crys- 
tals, each  hemihedral.  Cleavage  indistinct  Usually  in  imbedded 
grains  or  masses  of  a  somewhat  granular  texture  ;  sometimes  in 
small  implanted  crystals. 

II.=6— 6-5.  G.=3-118,  from  New  Jersey,  Thomson ;  3-199, 
Finland,  Ilaidinger ;  3-234:,  white  crystal,  lype  I ;  3*199,  brown 
of  Type  ni ;  3186,  yellowish.  Type  III;  3-177,  yellow  of  Type 
n ;  Scacchi.  Lustre  vitreous — ^resinous.  Color  white,  yellow, 
pale  yellow  or  brown ;  sometimes  red,  apple-green,  blacl^  gray. 
Streak  white,  or  slightly  yellowish  or  grayisE  Transparent — 
subtranslucent.     Fracture  subconchoidal — ^uneven. 

Compotition. — ^fig*  Si,  with  port  of  the  oxygen  replaced  by  flnorine,  or  1  fig* 

5i,  with  -jV  4(Mg  F,  Si  F*)  in  chondrodite,  -j^  in  Type  II  for  hnmite,  jy  in  T^rp* 

I»  "it  "*  Type  III,  Rammelsberg.  Analyses:  1,  Seybert,  (Am.  J.  Soi.,  v,  88C);  2,  S, 
4,  Rammelsberg,  (Pogg.  liii,  180,  and  Ist  Snpp.  88);  5,  W.  Fisher,  (Am.  J.  ScL,  [2], 
ix,  85);  6,  7,  8,  Rammelsberg,  (Pogg.  Ixzxyi,  418): 


gi 

82-66 

83-(>6 

8810 

88  19 


1.  New  Jersey, 

2.  "      yellow, 
8.  Pargas,  yellow, 
4.         "      gray, 
6.  New  Jersey,  rerf,  83'85 

6.  Hutnite,typel,     34 '80 

7.  *•       type  2,     88*26 

8.  "       <J7>*8,     86-67 


fig 
54-00 
65-46 
66-61 
64-60 
68-06 
60-08 
67*92 
56*88 


^e 

9e 

2-88 

8*65 

2-85 

6-75 

5*50 

2-40 

2-80  Ca 

kO-74 

1*67 

HF  4*09,  fl  1*0,  4  2*11,  S. 

7-60=  99-77,  Ranun. 
8*69=H)0-75,  Ramm. 
9*69=1(>4*18,  Rkmm. 
7*60=  99*60,  W.  Fisher. 
8-47=100*75,  Ramm. 
5-04  £l  1-06=100*82,  Ramm. 
2*61=  97*78,  Ramm. 


B.B.  on  charcoal  infusible,  but  becomes  paler  in  varieties  containing  little  iron, 
sometimes  showing  traces  of  fusion  on  the  edges.  With  borax  dissolves  slowly  but 
perfectly  to  a  transparent  glass  slightly  tinged  by  iron ;  if  the  glass  is  saturated  it 
becomes  c?oudy  by  flaming.     With  salt  of  phosphorus  in  the    open  tube,   affords 

(3Jn;^ndrodite  occurs  mostly  in  granular  limestone.  It  is  found  near  Abo,  in  the 
iMirish  of  Pargas  An  Finland,  and  at  Aker  and  Gulsjd  in  Sweden ;  at  Taberg  in 
Wermland*  in  Saxo.'^y;  on  Loch  Ness  in  Scotland;  at  Achniatowsk  in  the  Ural, 
alonip  with  perofskite,  and  in  the  mines  of  Schischimsk  with  red  apatite.  The 
humite.occMrs  at  Somma,  in  ejected  masses  of  a  kind  of  granite  rock,  along  with 
white  olivine,  mica,  and  ma^^JCnetite. 

Abundant  in  the  counties  o/ Sussex,  N.  J.,  and  Orange,  N.  Y.,  where  it  is  associa- 
-ted  with  spinel,  and  occasionally  with  pyroxene  and  corundum.  At  Bryam,  oranee 
«nd  straw-colored  <jhondrodite,  ani^  also  a  variety  nearly  black,  occurs  with  spinel ; 
At  Sparta,  a  fine  locality  of  honey-ve.^low  chondrodite  ;  a  mile  to  the  north  of  Sparta 
ie  the  best  locality  of  this  minerafin  j^^ew  Jersey.  It  also  occurs  at  Vernon,  Lock- 
wood,  and  FrankluL  Chondrodite  is  abui?dant  in  Warwick,  Monroe,  Cornwall,  near 
^Greenwood  Furnace,  and  at  Two  Ponds,  ai?d  elsewhere  in  Orange  Co.,  N.  Y.     Fine 

rimens  may  be  obtained  on  the  land  oi'  Mr.  Houston,  near  Edonville.     It  is 
ined  alio  at  Chelmaford,  M,ass,.  along  with  scapolite;  in  Harvy's  quarry  near 
Otwddsford,  Pa.,  of  yellow  and  orange  colors  and  »jbundant     It  occurs  sparingly  on 
-.the  bank  of  Laidlaw  lake  in  Rossie;  N,  Y. 

Abundant  in  limestone  at  &  Crosby,  Canada  West,  St.  Jerome,  St.  Addle,  Gren- 

■VBIa»  €te. 

inha  name  chondrodite  is  from  XopSpqs,  a  grain,  alluding  to  its  granular  strnctore. 
j^y^f^  FoB]M.---Chondrodite  alteired.to  Serpentine,  has  been  observed  at  Sparta, 
,f^  vltb  apinel  and  mica. 


SnJGATBS,   QABNKT  SECTION. 
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WILLEMITE.  Levy,  Ann.  d-  Mines,  4th  scr.  iv.  613.     Siliceous  Oxyd  of  Zinc,  L. 
Vanuxem  and  W^  H.  Keating^  Jour.  Acad.  Nat.  Sci.  Philad.  1824,  iv,  8.  Williams- 
ite,  Wilhelmito.     Hebetine.    Anhydrous  Silicate  of  Zinc    Troostite,  Shepard, 

Rhombohedral.  B  :  ^=115^,  0  :  ^=141° 
39J';  a=0'685.  Observed  planes  in  crystals  from 
New  Jersey,^,  -J,  {2 ;  in  those  of  Moresnet  ^,  /,  O. 
I:  J=120°  7',  J  :  i=142°  52',  f  :  -?=128°  30', 
Levy,  (127  °33',  from  .ff :  i?  in  the  N.  J.  crystal). 
Cleavage :  lateral  distinct ;  basal  also  distinct. 
Also  in  grains  or  massive. 

H.=5-5.  G.=3-935  ,More8net,  Thomson ;  4-16 
— 4*18,  ib.,  Levy ;  3'89 — 4,  N.  Jersey,  Vanuxem 
and  Keating ;  4*02,  ib.,  Hermann  ;  3*98,  ib.  in 
powder,  Wurtz.  Lustre  vitreo-resinous,  rather 
weak.  Color  whitish  or  greenish-yellow,  when 
purest ;  flesh-red,  grayish-white,  yellowish- 
brown  ;  often  dark-brown  when  impure.  Streak  uncolored.  Trans- 
parent to  opaque.   Brittle.   Fracture  conchoidal. 

Oompontian. — ^Zn'Sis^ilica  72*85,  ozyd  of  zinc  27*16.  Analyses :  1,  2,  Yanuzem 
and  Keating,  (loc.  cit);  3,  Hermann,  (J.  t  pr.  Chem.  xlvii,  11);  4,  Thomson,  (Min. 
i,  545) :  5,  Levy,  (Ann.  d.  M.  [4],  iv,  515) ;  Rosengarten,  (Ramm.  8d  Supp.  65) ;  H. 
Wurtz,  (Rep.  Amer.  Assoc,  iv,  147): 

^n 

68*06,  ¥e  and  35tn  6*50=100*00,  Vanuxem  and  Keating. 
71 -as,  "   0*67    ".  2*66=99*66,  Vanuxem  and  Keating. 
60*07,  ]ftn  9.22,  Sg  2*91,  ^e  trace,  ign.  1*00=100,  Hermn. 
68-77,  Pe  1*48,  3tl  0*66,  ib.  and  trace  2n,  Pe  0-78,  fl  1*26 
68-40,    "   0*75,  ign.  0*80=96*60,  Levy.         [=99-91, ThoBk 

6.  Upper  Silesia,  27*84    70*82,  iP'e.  1-81=99-97,  Rosengarten. 

7.  Stirling,  27*91     69-93,  iiu  8*73,  f'e  5-35,  Stg  1*66,  Ca  1*60=100*18,  W. 

Other  analyses,  A.  Delesse,  Ann.  d.  M.  [4],  x,  213.  Affords  no  water  in  a  matrass. 
B.B.  decrepitates  and  becomes  opaque,  but  does  not  fuse,  or  only  on  the  edges  to  a 
white  enameL  With  borax  or  salt  of  phosphorus,  a  trans])arent  white  globule, 
containing  a  cloud  of  silica.  In  powder  gelatinizes  easily  in  concentrated  muriatie 
acid. 

From  Moresnet,  in  crystals  and  massive,  the  crystals  but  two  or  three  millimetera 
long,  and  one  thick.  In  New  Jersey  it  occurs  in  large  stout  crystals  at  Stirling 
Hill,  and  also  sparingly  at  Franklin. 

This  species  was  first  correctly  described  and  analyzed  by  Vanuxem  and  Keating. 

PHENACFTR     Phenakit,  Nordenthiold,  K.  V.  Ac  H.  1823,  160,  Pogg.  xxxi,  67. 

Rhorabohedral ;  often  hemihedral.  R  :  -ff=116° 
40',  O  :  ^=142*^  41';  a=0-66.  Observed  planes : 
rhombohedrons,  jff,  -2,  -1,-^;  scalenohedrons,  1',  1', 
-2',  §^  (beveling  terminal  edge  ofjS)/  pyramids  §2, 
f 2 ;  prisms,  /,  i2,  if. 

B  :  7=127°  19'.  §2  :  t2=113°  45'. 

B  :  12=121°  40'.  i  :  i=144°  4'. 

S2  :  82=156°  46'.  2  :  2  =  87°  12'. 

Cleavage :  By  and  i2,  imperfect    Twins :  face  of  composition  /• 


Si 

1.  Stirling, 

25-44 

2. 

26-00 

a. 

26-80 

4.  Moresnet, 

26-97 

6. 

27  06 

'^y 
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H.=8.  G.=2-969.  Lustre  vitreous.  Oolorleae;  fi^BO,  bright 
wiiie-jellow,  inclining  to  red.  Transparent— opaque.  Fracture 
Bunilar  to  that  of  quartz. 

OmpotitionSt  3i>-3iliea  M-8,  Kliiciii&  4G-7=1CKI.  AnftIy«M:  I,  Haltwidl, 
(Po^.  nod,  fi7);  3,  Bbohof,  (Fo^.  zzxiv,  BSa): 

1.  Urftl,        Si  2fi'14        ge  14-47        5l  and  %  (r<I<^«=9S -61 ,  HutwaH. 
a.  Framont,      Gl-400  4G'ee7      Ca  aod  S^  0-B6=100'Oe3,  BuohoC 

B.B.  nioae  remabs  uaaltered ;  with  borax  fuses  with  eztrema  BloimMa,  imleM 
pulverized,  to  a  transparent  elasa.  With  aoda  affords  a  whita  enamel ;  wiUi  mon, 
intomeacea  and  become!  infaBible.     Doll  bine  with  cobalt  eolation. 

OcooTB  with  emer&ld  in  Diica  elate,  in  Perm,  8fi  wereta  from  Eatherinenb«r{r,  in 
the  Ilmen  mountains,  Siberia,  with  topaz  and  green  feldspar ;  also  in  highly  modi- 
fled  erystals  with  quartz,  in  the  brown  iron  ore  of  Framont,  in  Alaaee.  Hamad 
from  fivof,  a  (keener,  in  allnuon  to  its  having  been  mistaken  for  qnarte 


GARNET. 
Eaiouite. 


Uelanite.  Fjropa.  Oroasnlarite.  Topazolite.  Almandina.  Aplom*. 
Cinnamon  stone.  Oreeulandite.  Pyreneite.  Colophoait«.  AlToehro- 
ite.  Qranat  Oavarovite  or  Uwarowite,  Heu.  Rothoffkit.  Firop.  SolcMi- 
ouit.  Eaneeleteiu.  Romanzovit,  NardatMold.  Br«unst«iBkieBel,  W.  Or*- 
nat,  H.     Carbunculna.     Poljadelpbite,  TKom. 

Monometric:  Observed  planes :  7,23,|i,  |,3|,4J,i2,(?.FigB.14 
and  39,  common;  also  43, 17,43  with  planee  t2,  and  380,  381. 


Cleavage:  dodecahedral,  Boraetimes  distinct  Twins:  fece  of  com- 
position, octahedral.  Also  massive;  granular,  coarse  or  fine,  and 
sometimes  friable;  lamellar,  lamellte  thick  and  bent, 

H.=6'5— 7-5.  G.=3'15— 4-3,  3'504,  a  white  lime-garnet,  anaL 
10.  Lustre  vitreous — resinous.  Color  red,  brown,  yellow,  white, 
green,  black;  some  red  and  green  colors  often  bright.  Streak 
white.      Transparent — Buhtranslucent      Fracture  suoconchoidal, 


f  eilieatea  of  alnmina  and  lime — aiinntna-Itnu  gamut, — including 

iimina  and  magnesia, — aivmiRatHagnetia  garget. 
„     r  ailieates  of  alnmina  and  iron — alumimi-tron  garnet — includin|[ 
preci OIK  garnet^  with  conunon  garnet  and  colophonite  in  part. 
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TV.  ConsiBting  of  alumina  and  manganeM — olumitui'manganeM  garnet— ot  man- 
ganeaian  garnet. 

y.  Oonsisting  of  silicates  of  iron  and  lime — iron-lime  garnet — inclnding  allo- 
chroite,  aplome,  melanite  and  common  garnet  in  part. 

VL  Containing  Ume  and  chromic  oxyd — Hme-cnrome  garnet 

But  these  compounds  pass  into  one  another  by  imperceptible  shades,  as  the  fol- 
lowing analyses  show. 

Compontunu—'B,*  Si+B  Si=(iS"+ifi)  Si  AniOyses :  1,  Arf^edson,  (K  V.  Ac. 
H.  1822,  87) ;  2,  0.  Gmelin,  (Jahresb.  v,  224);  8, 4,  Klaproth,  (Beit  iv,  819,  v,  188) ; 
6,^.  Wachtmeister,  (K.  V.  Ac  H.  1828);  6,  7,  Karsten,  (Karat  Arch,  t  Min.  iv, 
888);  8,  T.  Wachtmeister,  (loc.  cit);  9,  Nordenskiold,  (Sohw.  J.  zzxi,  880);  10, 
(>oft,  (G.  Rose,  Reise  n.  d.  Ural,  132). 

11,  T.  Wachtmeister,  (loc.  cit);  12,  Ilisinger,  (Schw.  xzi,  258);  18, 14,  Eobell, 
(ib.  bdy,  288);  16-17,  Karaten,  (loc  cit);  17-20,  T.  Watchmeister,  (loc  cit);  21, 
lOaproth,  (Beit  ii,  22,  y,  181);  22,  W.  Watchtmeister,  (Jahresb.  zzv,  864);  28, 
Bahr,  (Jahresb.  zzv,  864);  24,  A  Besnard,  (Lieb.  u.  Kopp  Jahresb.  1849,746);  26, 
26,  Biallet,  (J.  DubL  Geol  Soc.  a^d  Rammelsberg's  6th  Supp.  126.) 

27,  H.  Seybert,  (Am.  J.  Sci.  vi,  156,  1828)  {  28,  Rammelsberg,  (J.  £  pr.  Ghem.  1y. 
487);  29,  dmsson.  (Schw.  J.  zzz,  846) ;  30,  Hisinger,  (Jahresb.  ii,  101);  81,  Sey- 
bert»  (Am.  J.  ScL  v,  118,  where  iron  is  made  protoxyd) ;  82,  Karsten,  (loc.  cit);  88, 
84,  Bredberg,  (K.  V.  Ac  H.  1822,  i,  63);  86,  Bucholz,  (Scheerer's  N.  J.  iv,  172J; 
86-— 41,  Watchtmeister,  (loc  cit);  42,  Thomson,  (Ann.  Lye  N.  York,  1829,  iii,  9); 
48,  Vauquelin,  (Jour,  de  Phys.  Ann.  viii,  L.  94) ;  44,  Klaproth,  (Beit  v,  168,  where 
the  iron  is  made  protoxyd) ;  46,  Karsten,  (loc.  cit);  46,  Ebelmen,  (Ann.  des  Mines, 
[4],  vii,  19);  47,  W.  Fisher,  (Am.  J.  Sci.  [2],  ix,  84);  48,  Bahr  (J.  t  pr.  Chem.  liii, 
812);  49,  Web^,  (Ramm.  6th  Suppl.,  193);  60,  Baumann,  (ib.);  61,  Komonen, 
(Verb.  min.  Ges.  St  Peterab.  xxiii,  291} ;  62,  Erdmann,  (Jahreeo,  xxiii,  291) : 

I.  Xim«-(7ame<.— 6^o<«M/ar.— Ca"5i+3fcl5i=(i0a'-H5l)5i=^ilica  401,  alumina 
22'7,  lime  87 "2.  Color  pale  greenish,  clear  red  and  reddish-orange,  cinnamon  color. 
G.=8'48 — 3 '73.  B.B.  fuses  to  a  glass  or  enamel  slightly  greenish ;  in  powder,  solu- 
ble in  concentrated  muriatic  acia  Cinnamon  »tone,  eteonite,  groenUar,  wiluite^  ro- 
manzovitef  topazolitef  and  tuccinite  are  names  of  varieties.  QroenUar  or  wiluiie 
has  a  greenisn  color;  G.=8'7l.  Succinite  has  an  amber  color,  to  which  the  name 
alludes.  Toptuolite  has  a  topaz  color.  Romanzovite  is  brownish.  Cinnamon  atone 
or  eeeonite  (Kaneelstein,  Oerm.)  has  a  clear  cinnamon  brown  shade ;  G.=8'6 — 8*6. 

Oa 
88-94=100-70,  Arfved. 
80-67,fi:0-69,ign.0-88,G. 
31-25=97-76,KlapTOth. 
88 '50=^98,  Klaproth. 
84-86=100-99,  Wacht 
31'76=99'68,  Karaten. 
81*85=99*12,  Karaten. 
82*80=98*26,  Wacht 
24'76,ign.<fclossl*98,N. 
37*16=98*10,  Croft 

IL  Afo^iewa-O^nwrt.— (]fitg.,l^o)»§i+5l  5i=(i(fig,  f'e)'-HSl)Si.  Color  deep  coal- 
black.  G. =8*167.  Lustre  somewhat  resinous.  B.B.  easily  fusible,  intumescing 
and  forming  a  dark  grayish-grccn  globule,  which  is  not  magnetic 


3i 

^\ 

fe 

iP'e 

iLn      Ag 

1.  Malsjo,  Cin, 

41*87 

20-57 

8*98 

0*89 

2.  Ceylon,    " 

40*01 

23*00 

8*67 

8,       " 

88*80 

21*20 

6*50 

4.  Wilui,  Orou, 

44*00 

8-50 

12*00 

trace    

6.      " 

40*66 

20*10 

5*00 



0*48     

6.      " 

88*25 

19*36 

7*83 

0*60     2*40 

7.  St  Gothard,  Oin. 

37*82 

19*70 

5*96 

0*16     4*15 

8.  Tellemark,  wh. 

39*60 

21*20 

2*00 

8*16     

9.  Romamovitef 

41*21 

24*08 

7-02 

0*92 

10.  Urals,  vihUe, 

86*86 

24*19 

11.  Arendal, 


42*45     22*47 


9*29    6-27  18-48      6*58=100*44,   Wacht 


nL  Iron-Oamet,  or  Almandine,  *e»§i+Slgi=(i]P'e"-H3fcl)Si=^ilica  86-8, 
alumina  20*5,  protoxyd  of  iron  43*2. — Common  Garnet,  Precioue  Oamet. — ^Dark 
red,  brownish-red  to  black.  Allochroite  is  fine  grained  massive,  of  a  dark 
dingy  color.  Precioue  garnet  is  deep  red  and  translucent  or  transparent  Common 
garnet  is  dingy  red.  G.  of  these  varieties  8*7—4*21.  B.B.  fuse  rather  easily 
with  an  iron  reaction. 
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§i  £1 

12.  Fahlnn,  Almand  80*66  19-66 

18.  Zillerthal,  bn.  89-12  21*08 

14.  Hungary,  prfc.  40*56  20*61 

16.  Zillerthal,    "  89*62  19*80 

16.  Ohlapian,  87*15  1808 

17.  Greenland,  89*86  20*60 

18.  Engflo,  dull  red,  40*60  19*96 

19.  N.Ynrk,     "  42*51  19*16 

20.  Norway,  62*11  1804 

21.  Oriental.  85 -76  27*25 

22.  Garpenherg,  39*42  28*28 
28.  Brena,  Westm.  87*16  19*ri0 
24.  Albernreit,  bnh-r.  88*76  21  mk) 
26.  Wicklow,  6/aa*,  85*77  19*85 
26.  KilUney,  &r<>«m,  87*80  2118 


¥ 


e 


6*00 
5*00 


89*66 
27*28 
32*70 
84*06 
31-80 
24*85 
83-93 
83*57 
23*54 
32-33 
24-82 
37-65 
S2V6 
38*07 
38-48 


1*80 
0*80 
1*47 
0*8<» 
0*80 
0-46 
6*69 
6*49 
1*74 
0**25 
7*51 
319 
6-43 
6-04 


Ag 


2-00 

10*16 

9*93 


3.69 
2-03 
8*95 

4*46 


Oa 

=100-80,  Hisinc. 

6-76=100*04,  EobeU. 

=lo0-84.  KobelL 

3*28=99*10,  Kanten. 
0-36»97*34.  Karaten. 
8*61=s99*2u,  Kanten. 

=101*17.Wacht 

l-0T=101-79,Waait 
6-78=101*20,  WadiL 

=95*58.  Klapr. 

2*68=98*85,  Wacht 
0-90=100*2S,  Bahjr, 

=102*19,  Bern. 

=98-78,  Mallet 

1*53=99-75,  Mallet 


IV.  Manganeie-Oarnet,  Spessartine,  Beud.— {ii[n'+^Xl)5i.  BrowDish-red.   B.B. 
gives  the  reaction  of  mangnnese.     G.=3*7 — 4*2. 

ftn 

80-96=99-78,  Se^'b.  G.=4-12a 
82*18,  Ca  0*58,  Mg  0*28.  Ramm. 
27-00,  Sn  1=97*64,  d'Ohason. 


27.  Haddam,  Ct 

28.  " 

29.  Broddbo, 


§i 
85-88 
36-16 
39-00 


£1 
18-06 
19-76 
14*30 


14-93 
11-10 
15*44 


V.  Iron-Lime  Garnet— Melanit^,  Pyr<?n«7tf.— Cn*Si-f  f  e§i=(4Ca*-fiPel5i.  Darir 
red,  brownish-black,  black;  either  dnll  or  shining.  Sometimes  with  a  resinous 
lustre,  then  called  colophonite ;  G.  of  Willsboro,  3*896,  Seybert. '  Melanite  has  a 
velvet  black  color.  Pyreneite  is  black  or  grayish-black,  with  often  a  submetallic 
lustre.  G.  of  these  varieties  3*6^-4*0.  Aplome  has  the  faces  striated  parallel  to 
the  shorter  diagonal,  and  is  brown  or  orange  brown,  with  G.=:8'44. 


80.  Westmanland, 

81.  Willsboro',  eoloph. 

82.  Schwarzenberg,  ^ 
88.  Sala, 

84.     " 

86.  Thiiringia,  hrowfif 

86.  Langbanshytta,  ytr. 

87.  Altenau,  Aplome, 

88.  HesselkuUa,  bn, 

89.  "  pn. 

40.  Arendal,  bnh-bk. 

41.  Vesuvius,  bn, 

42.  Franklin,  N.  J.  gn, 

45.  Frascati,  black, 
44.        "        black, 

46.  "        black, 
46).  Beaujeu,  black, 
4tl,  Franeonia,  N.H.  bk, 
48b  GustoiSiben^,G=3*6, 
49l  Polyadelphite, 


Si        XI       Pe        f'e     ftn      fig       Ca 

87-65      81-35  4*70     26-74=100-84,  Hia. 

88-00     6*00  28*06  29-00=101-06,  8ey. 

86*85     4-05  25-85  0*96      82*82=99*62,  Kan. 

36-62     7*63  22*18 1*95     31*80=l(K:»*»»8.Bred. 

86*73     2-78  25*83  1244    21^9=99-57,  Bred. 

34*00     2-00  27-84  315      30-75,11,  Cu  4 -25,8. 

36*10      29-10  7-08      26*91, fe  0*98=99*17. 

Wacht 

35*64     3000  3*02     29*21,fc2*35,Wacht 

87*99     2*71  28-63  1*62      30*74=HHV69.  W. 

38*13     7*32  19*42  3*30      :a*65=91»*8-2.  W. 

40*20     6-95  20*50  4*00      29*48=101*1.3.  W. 

89*93  13*45  10*95  3-85     1*40      31*6()=Hm)-94,  W. 

83-72    7*97  17*64  16*70     22*88=98*92.  Thorn. 

34-00     6*4  25-5  83-<»=98-9,Vanq.[K 

35*60     6*00  26*00  32*60,MnO*4=lirO'4, 

84-60    4*55  28*16  0-65     31  •80=99*76.  Kara. 

86-46     206  29*48  0*28     006     30*76,  ign.  0*96.  EU 

88*86     28-15 82*00=99-00,Fi»her. 

87*80  11*18  15-66  4*97     0-18   trace     30*28=1 00** )2,Bahr. 

84-88     1*12  28*73  8*82     1*42     24-05=98-97 ,  Web. 

86-47     3-10  28-65  641     2-13     26*74=101*40,  Bau. 

VL  Limu-C^ome  Garnet— Ouvarovite=zGa*^i+{^T,  Xl)Si=(iCa«-H(Sr,Sl))SL 
Color  emerald  green.  G.=3*4184.  H.=7-6.  B.B.  alouo  infusible;  a  clear  chrome- 
ya  glaia  wiUi  borax. 

3i        21       Fe       €r        t'e     fig       Ca 

fLBiMerak,  87-11     6-88     22-64  244     1*10    80-34,  fi  1-01=100-42,  K. 

51.         "  86-»8     6*68     l-«6  21*84  1*64     81*66,  Cu  <rac«=99 -68,  K. 
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Polyadelphite  of  Thomson  (anaL  49,  60)  is  a  brownieh-yellow  garnet  from  the 
Franklin  I<iirnace,  Now  Jersey. 

Garnet  occurs  imbedded  in  mica  slate,  granite,  and  gneiss,  and  occasionally  in 
limestone,  chlorite  slate,  serpentine,  and  lava. 

The  precious  garnet  occurs  in  Ceylon,  Greenland,  and  BraziL  Common  garnet 
is  met  with  in  dodecahedrons  from  three  to  four  inches  in  diameter,  at  Fahlun 
in  Sweden,  Arendal  and  Kongsbers  in  Norway,  and  the  Zillerthid ;  abundant 
smaller  crystals  in  mica  slate,  in  the  Island  of  Mull,  in  Perth  and  Inverness,  Shetland ; 

Seen  at  Schwarzenbere  in  Saxony.  The  magnesia-alumina  garnet  occurs  at  Aren- 
I  with  calc  spar ;  Mdanite  in  the  Yesuvian  lavas,  and  also  near  Rome ;  Oro%tu- 
larite  near  the  Wilui  River  in  Siberia,  etc  Cinnamon  Mtone  in  masses  of  consider- 
able size  in  Ceylon,  at  Malsjo  in  Wermland,  and  at  St  Gothard ;  Honuingovite,  a 
Binular  variety,  at  Kimito,  Finland ;  Aplome  on  l^e  banks  of  the  river  Lena  in  Si- 
beria, and  at  Schwarzenbcrg  in  Saxony ;  Ouvarovite  in  emerald-green  dodeoahe- 
dirons,  at  Bissersk  in  Russia,  with  chromic  iron.     Other  localities  as  above. 

In  New  HampHhire  at  Hanover,  small  clear  crystals  in  syenitic  gneiss;  blood-red 
dodecahedrons  at  Franconia,  in  geodes  in  massive  garnet,  with  oiuc  spar  and  mag- 
netic iron;  at  Haverhill,  in  chlorite,  some  1^  in.  in  diameter;  at  Unity,  on  the 
estate  of  J.  Neal,  with  actinolite  and  magnetic  iron,  and  at  Lisbon,  near  Mink  Pond,  in 
mica  slate  with  staarotidc  ;  at  Grafton,  i  to  1  in.  in  diameter.  In  Massachusetts, 
at  Carlisle,  ^odes  of  transparent  cinnamon-brown  crystals  similar  to  figure  43, 
with  scapolite  in  limestone ;  at  Boxboroush,  in  similar  but  less  remarkable  spe- 
cimens; also  in  gneiss  at  Brookfield  and  Bnmfield;  massive  with  epidote,  at  New- 
bury, and  in  crystals  at  Bedford,  Chesterfield,  with  the  Cumniiugton  kyanito,  and  at 
the  beryl  locality  of  Barre.  In  Maine,  beautiful  yellow  crystals  or  cinnamon  stone 
(with  idocrase)  at  Parsonsfiold,  Phippsburg,  and  Ruraford ;  man^nesian  garnet  at 
Fhippsburg,  as  well  as  the  finest  yellow  garnet  in  Maine ;  in  mica  slate  near  the 
bridge  at  Windliani,  with  statirotide;  in  granite  veins  at  Streaked  Mountain, 
along  with  beryl ;  in  large  reddish-brown  crystals  at  Buckfield,  on  the  estates  of 
Mr.  Waterman  and  Mr.  Lowe ;  the  best  red  garnets  in  Maine,  occur  at  Brunswick. 
Li  Vemmnt,  at  New  Fane,  in  large  crystals  in  chlorite  slate ;  also  at  Cabot  and  .Cav- 
endish. In  Connecticut,  polished  trapezohedrons,  ^ — 1  in.  in  diameter,  in  mica  slate, 
at  Reading  and  Monroe ;  at  Haddam,  large  brittle  trapezohedrons  of  manganesian 
ipamet,  often  2  in. through,  with  chrysoberyl ;  at  Lyme,  targe  blackish  brown  crystals 
m  limestone.  In  New  York,  in  mica  slate,  in  Dover,  Duchess  Co.,  small ;  at  Roger's 
Bock,  crystallized  and  massive,  and  colophonite  of  yellow,  brown,  and  red  colors, 
abundant ;  brown  crystals  at  Crown  Point,  Essex  Co. ;  a  cinnamon  variety,  crystal- 
lixed  and  massive,  at  Amity ;  on  the  Croton  aaueduct,  near  Toukers,  in  small  rounded 
crystals,  and  a  beautiful  massive  variety — ^tne  latter,  when  polished,  forms  a  beau- 
tinil  gem.  In  New  Jersey,  at  Franklin,  black,  brown,  yellow,  red,  and  green  dode- 
cahedral  garnets ;  also  near  the  Franklin  furnace.  In  Pennsylvania,  in  Chester  Co., 
at  Pennsbun*,  fine  dark-brown  crystals  with  polished  faces,  in  granite;  near  Knau- 
ertown  at  Keims'  mine,  good  aplome  in  handsome  lustrous  crystals;  at  Chester, 
brown ;  in  Concord,  color  of  pyrope ;  in  Leiperville,  red ;  at  Mineral  Hill,  fine 
brown.  In  Delaware,  cinnamon  stone  in  trapezohedrons,  at  Dixon's  quarry,  7  miles 
fironi  Wilmington.  Also  at  Knife  rapids  on  the  Mississippi ;  at  Marmora,  Canada 
West,  dark  red,  at  Grenville  a  cinnamon-stone.  Colophonite  forms  a  larse  vein 
in  gneiss  at  Willsboro,  Essex  Co.,  N.  Y..  associated  with  tabular  spar  and  green 
eoccoUte ;  also  at  Lewis,  ten  miles  south  of  Keeseville,  Essex  Co. 

The  cinnamon  stone  from  Ceylon  and  the  precious  garnet  are  used  as  gems  when 
large,  finely  colored,  and  transparent.  The  stone  is  cut  quite  thin,  on  account  of 
the  depth  of  color,  with  a  pavilion  cut  below  and  a  broad  table  above  bordered 
witii  small  facets.  An  octagonal  garnet  measuring  8^  lines  by  6^  has  sold  for  near 
$700.     Pulverized  earnot  is  sometimes  employed  as  a  substitute  for  emery. 

The  garnet  was,  in  part,  the  carbunculus  of  the  ancients,  a  t<»rm  probably  applied 
also  to  the  spinel  and  Oriental  ruby.  The  Alabandic  carbuncles  of  Phny  were 
so  called  because  cut  and  polished  at  Alabanda.  Hence  the  name  Almandine,  now 
in  use.  Pliny  describes  vessels  of  the  capacity  of  a  pint,  formed  from  carbuncles, 
"non  claros  ac  picrumque  sordidos  ac  semper  fulgoris  honidi,"  devoid  of  lustre 
and  beauty  of  color,  which  probably  were  large  common  garnets.  The  garnet  is 
supposed  also  to  have  been  tne  hyacinth  of  the  ancients. 

25 
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Altibed  Fokus. — GBraets  containing  nroto«yd  of  in 

diuat«grated  through  the  oxjdation  of  the  iroD,  and  w __   ..     ._ 

iron  ore.  Hie  action  of  watera,  containing  traces  of  carbonic  acid  and  earbonatat 
and  Bilicat«a  in  solution,  resnlt  in  the  same  ohanges  nearljr  as  with  pjToi«n«,  pro- 
ducing at  different  timee,  iteatile,  ttrptntint,  ehlarile.  He  lime  in  the  linu  garnet* 
may  ba  taken  nj)  B  j  the  carbonic  acid  of  the  ffat«n ;  and  if  magneeiail  combing  vitk 
th«  carbonic  acid  (forming  a  bicarbonate)  itma^  take  the  placeof  the  lime,  and  tkns 
'     ''"ic  paendomorph,  orto  achlonte,  ifthe  iron  partly  r«~"~"     '""" 


une  carbonates  seldom  produce  the  cbangea,  for  alkaline  psendomorph*  ar*  rar*. 
An  eieeu  of  silica  is  to  be  expected  in  analyve*,  according  to  Bischot,  since  part  of 
the  bases  are  often  loit  through  incipient  change.  Qiurti  also  ocenn  with  tlie 
form  of  garnet. 


1*741.  Occurs  as  a  yellowish,  slightly  Kreenish  tnemstation,  and  is  eompaet  in  ita 
tezture.  Composition,  according  to  Wright,  (J.  Oeol.  Soc.  Dublin,  t,  US)  Si  S8-0», 
Fe  S3-41,  6b  2S-61=100'11,  which,  if  a  small  part  of  the  iron  is  protoxyd,  would 
give  the  formula  of  a  garnet. 

Tritomilt  of  Weibye,  a  hydrous  specisa,  ii  probably  relat«d  in  composition,  aa  it 
is  in  form,  to  Oarnet  and  Eelvin ;  it  appears  to  give,  although  a  ^roxyd  ulWta, 
the  garnet  oxygen  ratio  1 :  1.    See  deeoription  under  Hydrous  Silicates. 

PTROPE.     Bohemian  Garnet 

Monometric;  cnbic  with  uneven  ronnded  faces.  , Generally  in 
rounded  grains.     Cleavage  none. 

H.=7-5.  G.=3-69— 3-8.  LuBtre  vitreous.  Color  blood-red. 
IVansparent— tranBlncent.     Fracture  concfaoidal. . 

ComiMMi/iim.— fi'3i+8BSif=<(fi'-|-fB)3i.  Analyses:  1,  Klaproth,  (Bait,  ii,  1«, 
.»,  171);  8,  T.  WaohtmeUter,  (K.  V.  Ac.  H.  1826.  218);  8,  Kobell.  (Kastnei's  Ar«h. 
T,  lOG,  viii,  447,  ix,  S44>. 

Si        SI         Fe      Stn       Cr     %        Ca 
1.  Bohemia,        40O0    38-60     16-6fl    0~i5    2fi0  10-00    8-50=100-76,  Klaproth. 

a.  Meronitr,        43-70    22-40  "-  *   "  '"  ■"''   -  —  — 

8.  Stiefelborg,     42-08    20-00 

Fiises  with  soma  ditGculty  before  the  blowpipe  to  a  black  glass,  nnd  with  borax 
yields  sn  emerald-green  globule. 

From  the  mountains  on  the  sooth  side  of  Bohemia,  imbedded  in  trap  tu&  and 
wscke;  and  also  at  Zobliti  in  Saxony,  in  serpentine. 

AiTcau  Foans.— Pyrope  altered  to  talc,  occurs  at  both  uf  the  aboTe-mentioned 
localitiea. 

HELVIN,  W.    Tetrahedral  Oarnet. 

Monometric :  tetrahedral.  Figures  55  and  57.  Cleavage :  oc- 
tahedral, in  traces. 

H.=6— 6-5.  G.=3-l— 8-3;  3-216,  Breithaiipt.  Lustre vitreoQS, 
inclining  to  resinous.  Color  wax-jellow,  inclining  to  yellowish- 
brown,  and  siskin-greeD ;  streak  nncolored.  Siibtranslnceut.  Fmo- 
ture  nneven. 


(h^MUion.— Analyses  by  Gmelin,  (Pi^g.  iii,  63): 

I-Z6,  Be  and  some  XI 13-08.    ttn  Sl-S!.    I^n  14-00,   te  ySi 


2»-S4,       •■     14-00.     •■    l-SW, 
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G.  Rom  writes  the  furmiiU(&D,j'e)'Si'+9eSi4-MiiS,HnO.  Jf  io  thii  forronU 
Mn  S  be  con«idered  aa  repUoing  >  portion  of  protoiyd,  tlie  ozjgeD  rktio  for  the 
bases  and  silica  is  8  :  S.  The  annlyaea  correspond  u  w^  to  the  ratio  9  :  9^1 :  1 
which  ie  the  Karnet  ratio ;  the  formula  may  then  be  (jfi'+iBe)  Bi  or  B&'  Bl+BeBi' 
which  (if  ia=^  Mn  e+ A.i-e+||ftDj=SiUoa  m,l,  glacina  9-e,  so]phnret  of 
maDnDsee  H-6,  protozyd  of  mangftQeee  821.  protozyd  of  iron,  iH)^IOO. 

KB.  on  charcoal  fueee  with  istoiDescence  in  the  redneins  Same,  to  a  yellow  opaqne 
globule.  With  borax  gives  the  reaction  of  mangaaeaa.  With  muriatic  acid  eTolvee 
•olphnretted  hydrogen,  and  affords  a  jelly  of  ailiea. 

OcGnri  in  gneiss  at  Schwananbei^  in  Saxony,  a«*oeiat«d  with  garnet,  qaartc, 
flnor,  and  oalc  spar  ;  at  Braitenbrunn,  Sazonv  ;  al*o  at  Horteknlle,  Dear  Uodom,  in 
Horway.     It  wae  named  by  Werner  in  allaBion  to  it«  yellow  color,  &«m  iXiat, 


ZIBCOX,  W.     Hyacinth.    Jargon.     Zirconite.    Silicate  of  Ziroonia.  Brdmannite. 
Ostranite,'£rntAa«pf.     Calyptolite,  SAepard 

Dimetric.  0  :  li=147°  21' ;  a=0-6407.    Observed  planes  as  in 
f.  387,  with  also  planes  2  and  3. 

/ :  1=132»  Kf.    it ;  1=118=  20'.    ii  :  44=155°  8'. 

/:  2=151o6'.       M  :  U=122°  39'.    It:  li  (pyr.)=136«  11'. 

1 :  3=139'^  48*.    ii  :  33=148^  17'.  1  : 1  (pyr.)=123''  19'. 
Caeava^:  /imperfect;  1,  lesa  distinct.    Also  in  irregnlar  forma 
andgraiDB. 


H.=7-5.  G.=4-(>— 4-75  ;  4-505,  Haidinger;  4-072  and  4-223, 
near  Stockholm,  Svanberg ;  4-599  and  4610,  Hmen,  ib.  ;  4-453, 
Ceylon,  ib. ;  4-681,  Thomson,  Svanberg ;  4-721,  Lowry ;  4-03  from 
Stockholm.  Lnstre  more  or  less  perfectly  adamantine.  Color  red, 
brown,  yellow,  gray,  white.  Streak  nncolored.  Transparent — 
enbtran^ucent.     Fracture  concboidal,  and  brilliant 

CompoHiion. — ZrSi=^ilica  38-2,  nrconia  6fl-B^I0O,  the  drconia,  bei^  partly 
the  earth  noria  according  to  Svanberg.  Analyses:  1,BerE«l!as,  (K.  V.  Ac.  H.  1BS4); 
2,  Vanniom,  (J.  Acad.  Sci.  Philad.lii.6B);  3,  W.  Gibbs,  (Fogg.  Ini.  S6B) ;  4,  Hen- 
nebere,  (J.  f.  pr.  Chem.  Etivui,  608)  i  6.  T.  S.  Hunt,  (Am.  J.  8cL  [2],  iii,  SH)  j  A, 
C.  H.  Wetherlll,  (Trane.  Amer.  Phil.  8oc  i,  846,  and  Am.  J.  SeL  XT,  443) : 


DESCEnriTE   lONEIUIXXJT. 


1.  Expwlly.  38*8  6716  =100-64.  Barielitu. 

2.  N.  Caroliaa;  G.=4-483,      82'08  07-07  =9»-16,  Vmuimu. 

3.  Litchfield,  M«.    G.=i1,     Sfi-S6  63'SS  0-79  undecomp.  0'39=g9'r4,Giblw. 

4.  G.=4-61 6—4-71,    33-86  64-81  1-66  C»  0-88=101 -Ofl.Hsiineberg. 
B.  GrcDTillB,G,=4-6a6-t-60a,S3-7  663  =101-0,  Hunt, 

6.  Bew]ing,r>.,  G.=l-606,      34-07  68-60  202,  fl  0-60=100-08, W^theHlL 

Kot  autcd  on  hy  the  aeids,  excepting  hj  sulphuric  after  loDg  digeatioo. 

B.B.  loKB  color,  but  is  iiifiuible  alone,  and  also  with  carbonate  of  soda  and  laltAf 
phospboruB.  With  Imrai  melte  with  diffioulty  to  adiaphaQOm  glua,  vhich  »ith 
more  of  the  flux  is  opuquo.  Elnproth  diacovered  the  eiutb  zirconia  in  this  tpadM 
in  IT 89. 

Hyaeinth  Includee  the  bright  colored  varietiea  ;  Ztrconilefhe  n-ayiih  orbrowoiah. 


freqnootly  rou 
■moky -tinge,  a 


'  opaque.     The  variety  from  Ceylon,  which  ii  colorlcH,  or  baa  a 

.  therefore  aoM  for  inferior  diamonda,  ia  sometime*  called  jmyon. 

HyaeiatQ  occurs  in  the  land  and  alluvial  deT>o«ta  of  certain  riven  in  Ceylon ;  at 


Expailly  near  Le  Pay,  France;  atOhlapian  in  Transylvania;  PTitach  in  the  IWl, 
(1 :  1=123°  26-.  Kobell) ;  at  BUin,  in  Uohcmia ;  Sebnttz  in  Saiony ;  oceaeionally  ia 
volcanic  tuHa  in  Auvergne  ;  also  in  Greenland  ;  in  the  zircon  syenite  of  Frederick*- 
viTD  in  Norway;  near  Brevig,  somatimes  called  SrAnanniti,  cantaioing  5i  SI'il, 
Zr  (with  some  Fa  and  Mn)  66-97.  ign.  0-7n,  Berlin,  Po^,  Ixiiviii,  162  ;  at  Mia^ 
in  the  Urald ;  in  the  iron  mines  of  Arendal ;  also  in  Scotland,  at  Scalpay  in 
H^is,  and  in  the  granite  of  Criffel  in  Kircndbrightibire ;  at  Vesuvius  with  rvaeo- 
llte,  in  white  and  blue  octahedrons  ;  at  Santa  Rosa,  (Antioqnia),  Sew  Grenada,  in 
small  colorless  eryetala. 

In  Buncombe  Co.,  N.  C,  on  the  road  from  the  Saluda  Gap  to  AiheviUe,  upon  the 
flret  elevation  after  passing  Green  river,  crystals  are  found  looae  in  the  soil,  and  im- 
bedded in  feldspar ;  in  the  sands  of  the  gold  washings  of  McDowall  Ca.,  N.  C,  (£ 
38S).  In  New  York,  ciunamonred,  at  Hall's  mine  in  Moriah,  Eeaex  Co.,  in  ■  vein,of 
quai-ta ;  near  the  outlet  of  Two  Ponds,  Orange  Co.,  with  scapolite,  pyroxene,  and 
aphenc,  in  erystals  eometimes  I  in.  in  length ;  on  Deer  Hill,  a  mile  southeast  of  Can- 
terbury, in  the  same  Co..  crystals  abundant  of  a  deep  brownish-red  or  black  color, 
and  ocoasionatly  1}  in.  in  leiigtb ;  clioc-olste-brown  crystnts  in  Warwick,  at  the 
southern  base  of  Mount  Eve,  In  limestone  and  scapolite;  near  Amity,  and  also  in 
Monroe  and  Cornwall,  at  several  localities,  of  white,  reddieb-brown.  elove-brown, 
and  black  colors;  at  Diana  in  Lewis  Co.,  in  large  brown  crystals  sometimes  i  in. 
long,  with  sphene  and  scapolite,  but  rare.  In  St.  Lawrence  Co.,  with  apatite  at 
Robinson's  in  the  town  of  Hammond,  near  De  Long's  Mills;  some  of  the  crystal* 
are  1^  in.  long,  and  ^inch  wide,  and  they  sometimee  contain  a  nuclens  of  carbonat* 
of  lime.  Cryi-tala  are  found  also  at  Rossie,  (form  /,  1,  3).  at  Jolmsburc,  in  Warren 
Co.,_in  New  Jersey  at  Franklin,  and  in  gneiss  at  Trenton;  at  Middlebury.  Vt  ; 
■t  Litchfield,  Me. ;  near  Reading.  Pa.,  in  large  crystals  in  miignetic  iron  ore  ;  in  tal- 
eoso  slate  at  EasCon,  Pa. ;  at  Grenville,  St.  Jerome  and  Mills  Isles.  Canada ;  in  the 
Gold  washings  of  the  north  fork  of  the  American  River  and  elsewhere  in  Cali- 

Hyacinth  occurs  of  sufficient  dimensions  to  be  valuable  ai 


is  very  doubtful  whether  the  modem  hyaointh  is  one  of  the 

■   ■'   '"     -'■-■•  Aioeson  seems  to  ho 


inpjioBed  that 


0$tnmUe,  Breit.,  is  a  lircon  of  a  grayish-brown  oolor.  From  Frederickavjim  t 
Ai«nM>  Foam. —Zircon  is  one  of  the  moat  unalterable  of  tDinerals,  as  itcontuD* 
■ft  imttoxyds,  and  only  the  most  insoluble  of  peroiyds.  It  however  paaaea  to 
^^^— '-"'"■  "'-its,  and  is  probably  acted  on  by  alkaline  waters,  whirb  attack  th« 
iiii  IXrstedite  may  have  been  forcned.  Malmont,  SrilecHU  and  Thek- 
re  probably  altered  oroon. 
ne,  SehMTW,  (Fogg,  liii,  436).  Dimetric  like  rircon  ;  I  :  I=I34°40'  to 
ud  8t°  80'.  K=6-S.  0.=3-9— 4-047.  Brown  and  vitreous  to  snbrea- 
rwder  roddiah  brown  or  uncolored.  Composition  ZrSi-|-iA  (or  }&}. 
'  1,  9ehMr«r,  (loe.  cit.);E,  Damonr,  (loe.  cit);  S, Hermann,  (J.  t  pr.  Cfaem. 
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Si  Zr        Fe        Y         Ca     Sig        tt 

1.  Hitteroe,        SI -81     63-40      0*41     0-34    0-89      0*11     303=98 -99,  Scheerer. 

2'  Chant«loube,30*87     61-17       8-67     0*08       8*09,  Mn  0'14s99*02,  D. 

8.  IlmenMts.,     81-87     69*82 Pe3-ll     ^&nl-20    4"00=100,  Uemumn. 

B.B.  like  zircon,  except  it  yields  water.  From  Hitteroe  in  Norway,  and  Cbante- 
loube,  Haute  Vienne,  at  the  latter  place  occurring  in  thin  plates  rarely  over  8  to  4 
mnuHhick  and  occasionally  with  crystals  on  their  snrface. 

Calt/ptolite  o{  Shepard,  (Am.  J.  Sci.,  [2],  xii,  210);  occurs  with  chrysoberyl  at 
Haddam,  Ot.,  in  minute,  short  square  prisms  like  t  882,  of  a  dark  brown  or  green- 
iah  brown  color;  angle  1 :  1  stated  at  122®— 124°.  G.=4-34;  H.=«6-5.  It  yields 
■ome  moisture,  and  is  probably  zircon  somewhat  altered. 

(Erttedite,  Forchhamraer,(Pogg.  xxxv,  630).— Dimetric;  1  :  1=128®  16^'.  H.=6  5. 
G.^^'629.    Reddish  brown  and  splendent  adamantine  ;  opaque  or  subtranslucent. 

Oompontion. — ^According  to  Forchhammer  contains — 

Si  19*708    Ca  2612    ftg  2047     I^Q  1  136    Ti  and Zr 68*965  &  6-532=100. 

B.B.  infusible,  and  according  to  Berzelius  gives  a  trace  of  tin.  Occurs  in 
brilliant  crystals  at  Arendal  in  Norway,  and  commonly  on  crystals  of  pyroxene. 
Named  after  CErsted. 

TACHYAPHALTITE,  Berlin,  Pogg.  Ixxxviii,  160. 

Dimetric.  In  short  thick  prisms,  3  lines  long;  planes  /and  it, 
with  two  octahedrons,  one  of  110°  (edge  of  pyramid)  and  the  other 
of  50°.   Cleavage  not  distinct. 

H.  =  5*5.  6. = 3*6.  Lustre  submotallic  to  vitreous.  Color  dark 
reddish-brown.  Streak  dirty  yellow.  Subtranslucent.  Fracture 
conchoidal. 

Oompotiiion. — Analysis  by  Berlin  (loc  cit.) : 

Si  Zr  -Pe  £1  111?  a 

34-58  38*96  3*72  1*85  12*32  8*49=^99*92. 

B.R  infusible,  but  becomes  dirty  white ;  with  borax  dissolves  with  difficulty ; 
with  soda  on  platinum  a  dirty  yellowish  brown  slag ;  in  a  tube  gives  water  with  a 
•light  fluorine  reaction.     Partially  decomposed  by  muriatic  acid,  after  some  time. 

From  granite  veins  in  gneiss,  near  Kragcroe,  with  sphene.  The  name  of  the 
•pecies  is  from  raxvs,  quick,  and  atpaXros,  the  mineral  flying  readily  from  the  gangne 
when  struck. 

IDOCRASE,  H.     Vesuvian.     Egeran.      Gokumite.     Loboit,  Fmgardit,  Idokras. 
Protheite,  Ure.   Wiluite.    Cyprine.   Xanthite»  Mather. 

Dimetric.     0  :  li=151^  51' ;    a=0-53507. 

0  :  1=142^  53^  0  :  1=90^.  ii  :  ^2=163°  26'. 

0  :  2=1230  27  .  /  :  1^=118°  9'.  ii  :  i3=161^  34'. 

O  :  22=129°  53'.  ii  :  22=133°  2(K.  1  :  l(ov.li)=1290  29'. 

0  :  U=1W  23'.  ii  :  33=144°  45'.  1  :  1{( 

0  :  13=139°  46'.  ii  :  44=152°  5\ 

Cleavage :  /  not  very  distinct,  O  still  less  so.  Twins :  plane  of 
composition  4/,  (?)  angle  of  divergence  56°  to  60° ;  also  ii.  Columnar 
structure  rare,  straight  and  divergent,  or  irregular ;  occasionally 
granular. 


1  :l(ov./)=74oi4'. 


DE8CBIFTIV1!  UINE£AIOOT. 


H.=6'5.  G.=  3-349 — 3-45.  Lustre  vitreotm:  often inclinine to 
resinous.  Color  brown  to  green ;  and  the  latter  frequently  bright 
and  clear;  occasionally  Bnlphnr-yellow,  and  also  blue;  aometimes 
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green  along  the  axis,  and  pistachio-green  transversely.  Streak 
white.  SuDtransparent — faintly  subtranslucent  Fractnre  Bub- 
conchoid  al — luie  v  en . 

Cbfflp(Mi(i«i.-fi'Si+HSi=(ifi'+^)9i=Kiffi=SC(t+i*'e)Silic«89-6,«lnmiii«M1(, 
lime  sa-8,  protoiyd  of  iron  6-8=100.  Homo  anslysoa  require  3  ft'8i-|-^  Si=<|B'+ 
]B)9i^if  &  egoals  u  ftbove)  Silica  38'4,  alumina  lT-4,  lime  380,  protoxyd  of  inm 
t-S=100-  AnjOjBBB  :  1-4,  Magnus,  (Poeg.  mi,  t>0);  fi-6,  Karsten,  (Kantan'* 
AmUv  t  Min.  iv,  8B11;  9,  Vairentrapp,  (Fogg.  x\vi,  SiS);  10,  Ivanoff,  (Fogg.  xl»i. 
Ml);  11,  12,  Kobell,  (KMt  Arch,  vii,  S9fl);  IB,  Nordenakiold,  (Schw.  J.  zxzi,  4Se); 
14, llamwD,  (Hin.  i,  tlS);  10,  KichardM>n,  (ib.  262)  i  16-lB, Hermann,  (J.  C  prakt 
OksUr,  108): 

a     Si    Jo    6«    Sg  _ 

L  V««mo«,  hroKH,      81-86    2808    BUB    29-68    ,HgBDdMnB-21=99-17Jt 

-  "'  ■       ■    —    •  -- —     -—  5tnl49=98-01,  Magnna. 


i.  fllatout,  Ural,          STIB  ISll  i-ffi  86-79 

«.  CdUoWB,  grteit,       88-ES  £0-06  Zi2  83-41 

4.  ChriaaaDaand,          87-66  1769  fl'49  81-90 

1.  TMnTim,  Q.  8-420,  BT-60  ISeO  6-25  88-71 


2-99,lilo0-02=»7-48, 
*-B4,  An  0'50=B8-77, 
1-10,  Sin  0-10=99-la,  Earattn. 


<.  Fi«diii.rii.'Q.^-3n', 89-as    IS-IO    480    S8-9S    2-7oi  An 0-76=»B-Sll,  EanUn. 
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1416  16-02 
20-7 1     6-40 


gi  £1        i^e 

7.  SassValley,  frrotwi,   88  40  18-06     810 

8.  Egeran,                     89*70  18-96     2-90 

9.  Slatoust,  Ural,          87*66  17*88    6*84 

10.  "        "  87*08 

11.  Ala,  84-86 

12.  Monzoni,                    87*66  16*42     6*42 
18.  Frugardite,               88*68  17*40    8*90 

14.  Xanthite,  86*09     17*48      

16.   Cwrine,  G.  =8  228,88  80  20*40 

16.  Achmat     G.=8*4,  87*62  13*26 

17.  Slatonst,  G.=8*42,  88*19  14*84 
la         "          G.=8*85,  39*20  16*66 


8*86 
0*60 
0-61 
0-80 


Oa  iSlLg 

86-72  1*60,  Sin  0*66,SraO-9=99-82,K. 

34*88     ,i/Lu  0*96,  Sa2-10=:99*49,K. 

86-66  2*62,=99*96,  Varrontrapp. 

30*88  1*86=100,  IvanoflF. 

86-61     ,=96*67,  KobelL 

88*24    ,=97-72,       " 

27-70  10-60,  Stn  0-88=98-46,  Xord. 

83-08  2-00,  Pe  637,  Stn  280,  tL  1-68,  T. 

82-00     =99*66,  Richardson. 


86*48  8-79,  iJn  0*6,  Pe  7*12,  0  0*7,  H. 
82*69  6-20,  Sn  2*1,  Pe  6-26,=99-89,  H. 
84*78     4*00,  It,  Sa2'0,  ^el  20,  Cl  60,  H. 

B.B.  fuses  easily  with  some  intumescence  to  a  translucent  yellow  globule,  and 
forms  with  borax  a  diaphanous  glass,  tinged  with  iron.  By  fusion  the  specific 
gravity  is  reduced  to  2*93—2*946,  according  to  Magnus,  without  any  change  of  com- 
position. Cyprine  in  the  reduction  flame  affords  a  red  pearl  from  tne  copper 
present.     Idocrase  is  attacked  by  the  acids,  and  after  heating  wholly  dissolves  and 

gelatinizes.      A  mangafiesian  icfocrase  from  St  Marcel,  Piedmont,  has  a  sulplmr  to 
oncy-yoUow  color,  and  gives  an  amethystine  color  with  borax  in  the  oxydation 
flame. 

Idocrase  was  first  observed  in  the  ancient  Yesuvian  lavas,  and  was  thence 
ealled  Yesuvian.  It  has  since  been  met  with  in  serpentine,  gneiss,  and  granular 
limestone. 

The  Yesuvian  idocrase  has  a  hair-brown  or  olive-green  color,  and  is  associated 
▼ith  glassy  feldspar,  garnet,  mica,  and  nepheline.  The  crystals  from  Ala,  in  the  Yal- 
di-Brozzo,  in  Piedmont,  are  usually  transparent  and  brilliant  with  a  green  or  brown 
color,  rarely  black.  Egg,  near  Christiania,  in  Norway,  the  Ural,Wilui  river  near  Lake 
Baikal,  Gziklowa  in  tne  Bannat,  and  Monzoni  in  tne  Fassa  valley,  are  other  local- 
ities. Sulphur-yellow  crystals  have  been  found  at  Monzoni  A  light  brown 
Tftriety  occurs  in  Donegal,  Ireland.  From  Frugard,  Finuland,  comes  the  fruaardite  ; 
from  Gokum  what  has  been  called  gokumite^  and  lohoite.  Liver-brown  diverging 
groups,  from  Eger  in  Bohemia,  have  been  called  egeran.  Crystals  of  a  blue  tint, 
called  eyprine,  come  from  near  Tellemark,  Norway ;  the  color  is  attributed  to 
copper. 

At  Phifjpsburg  and  Rumford,  just  below  the  falls  in  Maine,  in  crystals  and 
massive  with  yellow  garnet,  pyroxene,  Ac,  in  limestone;  also  at  Parsonsfield,  Me., 
with  the  same  materials,  abundant ;  also  at  Poland  and  Sandford,  (fig.  398),  Me. ;  at 
Worcester,  Mass.,  in  a  quartz  rock,  with  garnet,  but  exhausted;  yellowish-brown 
in  crystals  at  Newtown,  N.  J.,  with  corundum  and  spinel;  half  a  mile  south  of 
Amity,  N.  Y.,  grayish  and  yellowish-brown  crystals,  sometimes  an  inch  in  diameter, 
in  granular  limestone  ;  also  at  the  village,  and  a  mile  east  of  the  village,  of  yellow, 
g^reenish-yellow,  and  yellowish-brown  colors.  The  Xanthite^  which  is  from  this 
vicinity,  is  identical  in  crystallization  with  common  idocrase.  Large  brownish- 
yellow  crystals  occur  at  Clarendon,  Canada  West,  in  limestone  with  brown  tour- 
maline. 

Named  from  ciJo>,  /  »ee,  and  Kpaotg,  mixture^  because  the  crystalline  forms  have 
much  resemblance  to  those  of  some  other  species. 

Alteexd  Forms. — Alterations  nearly  as  in  garnet.  Crystals  from  Maine  often 
have  the  exterior,  though  still  brilliant  and  glassy,  cleavable  easily  from  the  part 
below,  and  equally  so,  parallel  to  all  the  smaller  as  well  as  larger  faces,  so  that  a 
pealed  crystal  has  as  brilliant  and  even  planes  as  before.  Idocrase  has  been  ob- 
tervcd  altered  to  steatite  and  mica. 

An  Egeran,  analyzed  by  Fieinus,  (Schrifb.    Dresd.  Min.  Ges.  i,  236),  gave.  Silica 
48-00,  alumina  14*70,  peroxyd  of  iron  2*40,  ib.  of  manganese  4*00,  lime  30*00,  soda 
6*3^=^99*43.     It  is  probably  in  an  altered  state,  as  Rammelsberg  infers  from  the  de 
acription  of  Fieinus. 

Tne  carbonic  acid  detected  by  Hermann  in  idocrase  from  Slatoust,  (anal.  18),  is 
evidence  of  alteration,  and  this  acid  and  alkaline  or  earthy  carbonates  or  bi- 
carbonates  in  solution,  are  agents  by  which  change  is  often  produced. 

Hetercmerite  of  Hermann,  is  a  light  green  mineral  from  Slatoust,  containing  ac- 
cording to  V.  Hauer,  (Jahrb.  Geol.  Reichs.  1863,  156):  §i  43*29,  Si  28*17,  9e  6*10, 
Oa  28*78, 1$^  8*06.     The  oxygen  ratio  from  the  analysis  is  1  :  1| :  8. 


DESOBlFTtVS   iHNERALOOY. 


BARCOLITE,  TAaramiL    Surkolith.     Analcime  ci 


I,  MoiUic4Ui. 


Dimetric;  0  :  U'=156°5';  n=0-4435.  Hem- 
ihedral  in  the  planer  2S,  only  the  altomate  oc- 
curring. 0 :  2=128°  83',  2  :  2  (over  terminal 
e<Ige)132°52',  O:  2=157°  IIK,  /:  2=141°  27'. 
Crystals  small. 
II.=fi.    G.=2*545.    Lustrt!  viireoofi.    Color 

flesh-red,  redtlisli-white.    Transparent  to  sub- 

obKTTtd  punn.       transparent.     Extremely  brittle. 

LBlyiis  by  Scoeohi,  (Quadri  CryaUllugrapliiei,  Kaple*, 


_      0 

1 

23 

63 

— 

2 

/ 

is 

■■• 

According  to  an  iniperff 
1313,  p.  £6),  conUins 

Si  4!-ll  £1  S^'GO  Cs  3S-4f 

oaireaponding  Dearly  to  the  composition  of  idoer 
Bi.  B.B.  fatea  to  a  white  enamel.  With  acidi 
at  HI  Somms. 


Sa  ai»8=101-97, 

nd  fomula  ti(Sa,  &)•+*») 


MEIONITE,  ff.     Uizzonite,  BeaceM. 

Dimetric:  (3  ;  li=156°  18';  0=0-439.  Observ- 
ed planes,  (7,  13,  /,  3.3,  ?3,  li,  ii ;  sometimes  hemi- 
hedral  in  the  planes  38,  the  alternate  being  want 
ing.  0 :  1=U8°  10',  1  : 1,  pyr.-^lSC  11',  basal  68° 
*}'. 

Cleavage :  ii  and  /ratlier  perfect,  but  often  inter 
rupted. 

U=5-.'>— 6.  G.=2-5— 2-7+;  2-734— 2-787,  v. 
Kath.  Lustre  vitrcona.  Colorless  to  white.  Trans- 
parent to  translucent;  often  cracked  within. 


Onjioirtion.— Ca'Si+aKi  Si=<iCia"-|-lftl)  5i=Silica  421.  nlumina  31  ■»,  lime  28* 
Analjaei:  1,  L.  Gmelin,  (Sohw.  J.  xxv.Sfl,  xkif,  S48);  3,  ritronicy.i-,  (Unter*,  818); 
8,  Wolff,  (Da  Comp.  Ekoberg.  etc,  Rauim.,  2nd  Sui)i>l.  133);  i,  v.  Itath.  (De  Cod^ 
WarD.,  Pugg,  xc,  and  Ramm.,  Sth  Siippt.,  311): 

Si  XI  Fe  Cb     Ag    ffa  & 

,  48-80  82-8«  aOM  2-67» ,  fc  lXrt=I00'fl3,  Gm. 

40-6>  aa-IB  34-24  181  J-eOlP^rfBM,  air. 

W-07  81T1  33-48  0-45 

4S-BS   so-ea    0-41    21-41  o-ss  i-as 


^(ue;  n  clear  glaw  wit)i  »oda.    Witli  acids  doai  not  gelatinice, 

I.,  contrary  to  T.  Kobell's  BtatemeDt. 
r, bom  Ml  Somma.  afforded  Scacclii  Uie  anglea  1 :  1=;1:<II°  GR' and  MOOS'; 
nat  iiituincace  as  mneh  a*  Meionite,  and  is  lens  canity  nttacked  by   acidt. 
n  unatl  iryslnln  in  geodea,  naually  in  linieatooe  blacks  dd   Mooto  Somma, 

**— 1>  «M  named  from  f 


r,  Uu,  the  pyramid  being  leu  acute  tlian  in  idoem 


d 
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SCAPOLITE,  Werner.  Wornerite,  H.  Paranthine.  Ekebergite.  Nuttollite,  Brooke. 
Tetraklasit,  Uau9.  Olaucolite,  Fischer.  Atheriastite,  Weibye.  Terenite,  Em- 
mofu.  Porcellanspath,  Fucfhs.  Stroganowite,  Hermann.  SohmelzBtein,  Ukapo- 
lith,  Sprenstein,  Wem. 


Dimetric  :  O  :  li=156^  l^' ;  a=0-4398. 
if,  /,  1,  If,  i2,  is. 

/:f3=1530  26'.  1: 
if  :f3=16P34^  1: 
ff  :  f2=153o  26'.        If 


O  :  1=148°  6'. 
1: 1=121°  54'. 
I:  f 2=161°  34'. 


896 


streak  uncolored. 


Observed  planes,  O, 

1  (pyr.)=136o  7'. 
1  (bas.)=63o  48'. 
:  1^  (pyr.)=146°  53'. 

Cleavage :  f f  and  /rather  distinct,  but  inter- 
rupted. Also  massive,  granular,  or  with  a 
faint  fibrous  appearance ;  sometimes  columnar. 

H.=5 — 5*5,  nearly  6,  a  subtransparent  va- 
riety from  Gouverneur,  N.  Y.  G.= 2-612 — 
2-749.  Lustre  vitreous  to  pearly  externally, 
inclining  to  resinous ;  eleavage  and  cross  frac- 
ture surface  vitreous.  Color  white,  gray, 
blue,  green,  and  red ;  colors  usually  hght ; 
Transparent — ^faintly  subtranslucent    Fracture 


snbconchoidal.    Brittle. 

llie  species  Soapolite  undergoes  but  smaU  variations  in  structure.  It  never  be- 
comes strictly  fibrous,  and  usually  occurs  in  distinct  crystals  which  are  occasionaUy 
of  lai^e  size.  The  crystals  when  not  glassy,  are  often  rendered  opaque  externaUy 
or  throughout  by  partial  alteration,  and  sometimes  have  a  chalky  appearance  over 
the  surface,  after  exposure.  The  massive  varieties  have  some  resemblance  to  the 
feldspars.    The  following  are  names  of  so-called  varieties. 

Seapoliie  (named  from  axaro;,  a  club)  or  Wemerite  includes  conunon  grayish 
and  white  varieties.  Nuttollite  is  essentially  the  name ;  colors  bluish,  grayish  and 
dark  greenish.  Paranthine  has  included  certain  compact  varieties  and  crystals  of 
white  and  pale  blue  colors.  Ekebergite  is  massive  and  subfibroua.  The  distinctions 
between  these  varieties  are  not  well  defined.  Porcelain  Spar  is  described  as  afford- 
ing the  prismatic  angle  92°.  But  the  analyses  give  the  same  oxygen  ratio  esaen- 
tiidly  as  for  BcapoUte.  6.=2-66— 268.  OlaucolUe  (Anal  15,  26,  27)  is  referred  to 
this  place  by  6.  Kose,  as  its  cleavages  are  those  of  Scapolite  and  not  oi  Labradorite ; 
it  is  named  from  yXavKos, greenish-gray.  6.=2'72 — 2*9.  Color  lavender-blue,  green- 
iah ;  somewhat  resembling  blue  Cancrinite. 

Cbffipotitton  mostly  It*  §i*-f2£l  5i,=(i:&'-H^l)  5i'==(if  ^^=d*)  ^iUca  49-8,  ala< 
mina  27-9,  lime  22-a 

Analyses:  1,  v.  Rath,  (Pogg.  xc);  2,8,  Wolff,  (Foss.  Ekeberg.);  4,6,  Rath,  (loe. 
eit.);  6,  StadtmQller,  (Am.  J.  Sci.  [2],  viii,  294);  7,  H.  Wurtz,  (Am.  J.  Soi.,  [21  z» 
826);  8,  Hartwall,  (Jahresb.  iv,  156);  9,  10,  Wolff,  (loc  cit);  11,  12,  v.  Rath,  (Toe. 
oit.) ;  18,  Hartwall  and  Hedberg,  (Janresb.  iv,  165) ;  14,  Nordenskiold,  (Sehw.  J.  xxzi, 
417);  15,  V.  Rath,  (loc  cit);  16,  Berg,  (Jahresb.  xxv,  866);  17,  Wolff,  (loc  cit);  18, 
Ekeberg,  ( Afh.  i  Fys.  ii,  168) ;  19,  Fuchs,  (Leonh.  Tasch.  t  Min.,  1823, 94) ;  20,  KobeU, 
(J.  £  pr.  OheoL  i,  89) ;  21,  Schaf hautl,  (Ann.  Ch.  u.  PharuL,  xlvi,  326) ;  22,  Hermann, 
(J.  £  i>r.  CheDL  liv,  420);  23,  Wolff,  (loc  cit.) ;  24,  Hermann,  (loc.  cit) ;  26,  v.  Rath, 
eit);  26,  Bergemann,  (Pogg.  ix,  267);  27,  Giwartowsky,  (Bull.  Soc.  Nat,  Moa> 
Miw,  1848, 648);  28,  29,  Hermann,  (loc.  cit) 

Specific  gravity  of  1,  2-664;  2,  2-712;  8,  2-718;  4,  2*748;  6,  2*788;  6,  2*748 
7,  a-704;  9.2-628;  10,2-788;  11,2-763;  12,  2-761;  15,2-666;  16,2*84;  17,2*786 
28,2*70;   28,2^12;   24,269;  26,2-688;   26,27,2-66—2-72;   28,2-80;   29,2-74* 

26 
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5i         SI       Pe        Ca       Sg     S»  *    ^ 

1.  PargM,  yn*.      16«    S(.fl6     11-82     —    289  1-81  fi  l-2(l=»8«.  B. 

S.       '■  4010     aalfi      n-84 O-TA  0-68  ipi1-(M=»81B,W. 

a.  Bolton,  48-7»    8818    OSS     lOtlS     l-iB    4H  OM  ijt.  0-74=»9a8.  W, 

4.        "      itA-o*  4687    a«a    888    2081     1-23    2«  08*  H  0-7B=98-61,  E. 

8.         "  '•       *4-40     aSM     81B     8018     1-01     2-09  051  "  l-«=»a-74,K. 

tr.  8M*"  l-«S=100«,a 

718  —  =100-77,  WarU 

6-05  ign.l-4»=100,H«-. 

7-OB  0-87  igii.0-77=9B*>,W, 

4-91  01Kgn.0-8B=98«,W. 

.    8-6S  0-8S  H  l'76=97-06,  Hh. 

I     946  l-66fllM=9»-«a.iU. 

.    iii  n  0-81=  ft9-«3,  H. 


8.  PargaB, 

9.  Worinlend, 
la  Finland. 
11.  Hal^u,  bltte, 
IS.  Arend&l,yMA. 
18.  Eraby, 


45-79  son 

47-97  WS-lO  2-36  ITSl 

4',>'4i  86-41  1-40  less 

4a-88  27-08  0-21  li-71 

4R'ie  !5'88  1'4S  IB'SS 

47-24  24-89  ir.  18-81 

46-08  28-81  2-02  17-30 

48-77  81-06  16-94 


,„  4S-88     86-43      18116      fl  LOS,  5orA 

IS.  L.  Baikal,  61.    4660    27-30    1-63     16-98    0>48    4-10    060  HO -66=97  ■iB.^EIl. 
18.  Droth«ms,  46-86    20-81    032     17-00    O'M    4-71    0-B2  ign.l-A0,iuidM.a'99 

=98-17,  Bl 
8-14    0-86  ign.0-69=98-H,W. 


19.  Porcelain  Sp. 

40-30 

27-90      

1442 



6-46 

fi  0-«O=»7-»8,  F. 

60-89 

27-87      — 

13-sa 

6-98 

017  =97-30,  KobdL 

81. 

48-20 

27-30     — 

16-48 

4-53 

ia3Cio-«a,m-2,8cii.l 

SI.  Bolton,  Ttd, 

60-16 

88-44     

1S12 

0-7  0 

0-fll  Mn  0-14,  Fa  O-IJ. 

C  8-94.  ao-8,  litr.=98-81.  H. 

S>.  Arendal, 

60-91 

26-81     0-76 

13-34 

0-58 

7-OS 

0-86  iKn.O  41=99-74,^ 
0-64  SiiO-M,Ce  0-8,0 

34.  Gullijo. 

62-04 

87-84     

910 

6-89 

l-60=9«-72,H«. 

68-86 

28-97 

9-86 

0-78 

8-70 

l-78Hl.ao=«-49,Ith. 

SS.  OlavfUilf,  ' 

60-68 

87-60  FO-1 

10-27 

3-78 

S-97 

l-87BD0-87.fil-7a,Ba. 

n. 

eiJ-49 

28-13  •■  0-4 

11  SI 

2-68 

3-10 

l-0lSlnO-6Bl-7fl,Gi». 

BS.  Ekebermli, 

68-11 

87-97  P  3-84 

9TS 

0-39 

4-83 

0-86»nn-27=100,'H«r. 

S9.  Diana, 

61-81 

82-46  9  2-53 

9-76 

8-88 

0'79HqO-S8,HO-80,*H. 

■  R'a  probably  included.  '  l'36p.  c.  of  CaC being nelodad. 

•  8-8^  Cb  (j,  eiclnded,  RammeUben;.  '  617  Ct,  C  excluded. 

BischoC  nnd  (r.  Roue  conaider  pure  ecaiiotite  aa  having  the  ozjeen  ratio  of  Hei- 
onite,  1  :  2  :  3  for  the  [irotoiyde,  peroiyds,  and  »ilio.:=(iRM-»Si)  Bi=(if  R=Ca) 
Silica  43-1,  alumina  Bl-'.*,  lime  20-11.     But  moat  of  the  analyaea,  as  »tat«d  aboTe,  af- 
ford the  ratio  1:8:4. 
Analyses  1.  2,  6,  give  more  nearly  1  ;  2}  ;  4. 

TXo.  14  corresponds  to  the  ratio  1:3:  4=(iCa'-HSl)  Si=Silica  48-8,  alnmina 
la-e,  lime  -.fO-O.  Noa.  -li,  28,  give  the  ratio  1  :  3  :  6  ;  26  the  ratio  1  :  2  :  S ;  89  til* 
ratio  1  :  3^  :  6. 

Other  intermediate  ratios  are  also  presented  hv  the  analyses;  and  cTen  among 
^MOUDeDS  of  the  same  locality.  Tlius  Bolton  alone  has  afforded  to  analyst*  tb« 
— "~"  (mproximate) 

2;  4.  1-2:  2:1,  1-2:8-26  :  4,  1:2-6:4,  1:3:6,  1  ;  8*  :  6,  1 :  »-9  :9, 
^„^  -J  one  specimen  analjaed  'by  v.  Rnth  the  ape<^iea  coatains  potaah  replacing 
aoda,  (see  beyond  chi  Altered  Forma.)  It  is  obTious  that  the  variations  are  laigely 
3m  to  HllernCione  ofohe  or  two  types.  The  ratio  1  :  2  :  4  is  apparently  the  moat 
prommeot  ortbiise  types,  aa  recognized  by  Ramme1sbei|;.  Von  Rath  adopts,  aa  • 
■Mond.  the  Gonvcrurar  acapolite,  with  the  ratio  1:2:6. 

tJiuall^  round  iu  ^rystalHae  roc^,  and  in  granular  limestone,  moat  catumon  n«aT 

iUtunntion  with  granitei  also  in  beds  of  niagnetio  iron,  accompanTins  this  ro«k. 

Vaa  latter  Bituation,  acapolite  occurs  at  Arendal,  in  Norwav,  and  WermlaBd,  in 

fine  erystalliiationa  in  Pargaa,  Finland,  An.     At  Arendal  it  ia  aMO- 

"     ' '  —     .^1-  id  occurs  in  lone  slender  oryatala. 

une  locality.     Paranlhint  occnn 
Other  looaliti«s  aa  above.     Por- 


atatcd  with  hornblende  ai 

WmtTile  ia  fonnd  in  short  1*^1011  crystals  at  tl 

la  ttu  limestone  quarries  of  Hals}6  m  WormluD 
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eelain  »par  occurs  in  granular  limeBtone  at  Ob«rnzell  in  Bavaria.  OlaucoliU  is 
found  near  Lake  Baikal,  Siberia,  in  veins  in  granite. 

Good  crystals  occur  at  Gouverneur,  N.  Y.,  in  granular  limestone,  with  apatite, 
sphene,  and  augite ;  at  Two  Ponds  in  Orange  Co.,  K.  Y.,  reddish-white  crystals  with 
pyroxene,  sphene,  and  zircon,  one  crystal  10  in.  long  and  5  in  diameter;  in  War- 
wick of  the  same  county,  milk-white  crystals  near  Amity,  with  pyroxene,  sphene, 
and  graphite ;  ^ye  miles  south  of  Warwick,  and  two  miles  north  of  Edenville,  near 
Greenwood  Furnace,  (planes  1,  /,  «2,  ii\  are  other  good  localities;  in  Essex  county, 
perfect  crystals  and  massive,  nearly  nbrous,  white  and  greenish-white,  abundant 
near  Kirby's  graphite  mine,  four  miles  northwest  of  Alexandria,  in  Ticonderoea,  as- 
sociated with  pyroxene;  at  Crown  Point;  in  Lewis  Co.,  N.  Y.,  variety  NuttalTitein 
fine  crystals  white,  bluish,  and  dark  gray,  presenting  the  play  of  light  usual  with 
this  variety;  edges  of  the  crystals  often  rounded.  Bolton  ana  BoxlK>rough,  Mass., 
afford  good  scapolite,  both  the  common  and  the  variety  nuttallite,  often  in  crys- 
tals sometimes  large  ;  also  Chelmsford,  Littleton,  Chester,  and  Carlisle.  At  Par- 
aonsfield  and  Raymond,  near  Dr.  Swett's  house,  ffood  crystals  along  with  yellow 
garnet  and  adularia.  At  Franklin  and  Newton,  N.  J.,  and  three  miles  west  of  At- 
tleboro'  crystallized  scapolite  occurs  in  limestone.  At  G.  Calumet,  Id.,  Canada, 
massive  lilac-colored ;  in  large  crystals,  at  Himterstown  with  sphene  ;  at  Grenville 
with  pyroxene. 

Massive  scapolite  occurs  at  many  of  the  above  localities ;  also  at  Marlboro',  Yt. ; 
Westfield,  Mass. ;  Monroe,  Conn.,  white  and  nearly  fibrous ;  stone  quarry  at  Pauffa- 
tuek,  StoninfftoD,  Conn. ;  West  Point,  N.  Y.,  with  pyroxene;  and  of  white  and  blu- 
ish-white colors  at  Fall  Hill,  Monroe,  in  Orange  Co.,  N.  Y.,  along  with  lamellar  py- 
roxene. 

Canaonite  of  S.  L.  Dana  is  considered  a  grayish  scapolite  rock,  from  Canaan,  Ct. 
Composition,  Si  63-866, 3Pe  4*099,  Xl  10-880,  Ca  26-804,  Mg  1*624  0  4-00=99-678. 

Altxbxd  Forms.— Scapolite  is  exceedingly  liable  to  alteration  ;  and  many  of  the 
analyses  appear  to  have  oeen  made  upon  specimens  that  have  lost  part  of  their  bases, 
so  that  the  silica  is  in  excess.  The  mineral  in  its  more  ordinary  change  loses  its  hard- 
ness and  lustre.  The  action  of  carbonated  waters  is  sufficient  to  produce  this  re- 
sult, the  carbonic  acid  taking  up  the  lime  ;  and  by  carrying  off  all  the  bases,  the 
mineral  may  be  thus  reduced  to  a  kaolin.  By  means  of  bicarbonate  of  magnesia  in 
•olution,  Heatite  results.  By  alkaline  carbonates  in  solution,  alkalies  may  be  in- 
troduced and  lime  removed,  thus  forming  mica,  algerite,  etc.,  and  perhaps  zeolites ; 
and  the  potash  carbonate  appears  to  be  able  under  some  circumstances  to  replace 
inth  potash,  the  soda  of  a  sooa  silicate,  as  in  algerite.  By  means  of  bicarbonate 
of  iron  in  solution,  an  oxyd  of  iron  may  be  introduced,  the  iron  often  peroxydizing 
in  the  process,  and  thus  comes  cpidote  after  scapolite.  Atheriaitite^  StroganounU, 
IkrenitCy  as  well  as  Algerite  are  believed  to  bo  altered  forms  of  scapolite. 

Many  of  the  analyses  of  scapolite  already  given,  are  to  some  extent  of  altered 
fonns.    The  following  are  of  specimens  more  altered. 

L  Altered  by  removal  of  protoxyd  bases,  mostly  by  carbonic  acid. 

XL  Altered  by  addition  of  oxyd  of  iron  or  magnesia  without  potash,  and  partial 
removal  of  bases. 

in.  Altered  by  addition  of  potash,  and  sometimes  magnesia  or  oxyd  of  iron,  and 
partial  removal  of  bases. 

Analyses  :  I,  Brewer,  (this  Min.,  8d  edit,  680),  8, 4,  Hermann,  (J.  £  pr.  Ch.  xxxiv> 
177,  and  liv,  410);  6,  Weibye  and  Berlin,  (Pogg.,  Ixxix,  299);— II.  6,  7,  v.  Rath, 
(Pogg. ,  xc,  288)  ;--IlI,  8,  T.  S.  Hunt,  (Am.  J.  Soi.  [2],  viii,  108) ;  9,  Crossley,  (this  Mln. 
8d  edit,  680);  10,  J.  D.  Whitney,  (Am.  J.  Sci.,  [2]  xvi,  207) ;  11,  12,  13,  v.  Rath, 
(loc.  cit);  14, 16,  Bischof,  (Geol.,  ii,  1433): 

5i         51  Ca        fig      ]?fa       It        H 

L  1.  Franklin,  N.  J.,    46-39     29-09      518       197 tr.      1*80,  f'e  2-04,0* 

C  10-72=97-16.  Brewer. 

«.**-•*       48-32    28-44      6-88      2-07     tr.      1 '80,  ^e  1 40,  Oa 

G  10-72=99-64,  Brewer. 

3.  Diana,  N.  J.,         46*99     2880      8*67      2-11     0-70    0*80, iP'e 0*25, Ca 

0  8^67=98-29,  Hermann. 

4.  Stroganowite,        40-68     28-67     11-06      ^8-60    S'e,  An  0*89, 

Ca  0  14-66=100*14,  Hermann. 
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5.  Atheriattite, 

5i 
38-00 

24-10 

Ca 
22-64 

2-80 

n. 

6.  Arendal,  blMkf 

29-52 

16-77 

9*02 

8*60 

1.        **    epidote, 

37-92 

19-21 

22-68 

0-25 

IIL 

a  AlgerUe,  N.  J., 

49-82 

24-91 

116 

9 


10. 


«i 


u 


t< 


« 


49*96     24-41 
62-09     18-63»» 


618 


11.  Yellow,  ^RoMoTL, 

12.  Redy  Arendal, 

13.  Jdiea,       " 


49-99     23-01       8-36      1-78 
59-74     16-20      2-15     4-02 


44-49     24-91       214      036      111 


i< 


14.     " 

16.     "      Pargas, 

a  With  some  bitomen. 


(66-82)«  27 •87'' 
46-76     2615 


0-42 

—  16-78 
b  With  a  little  peroxyd  of  iron. 


—  6.95,  :^e  4-82,  Mn 

0-78=100-09,  B«riin, 

0-68      0-37  10-89«J^c  19-14, 

Ca  C  4-62=98*45,  t.  Rath. 

0-89      0-23    2-61,  Pe  15-56= 

98-74,  V.  Rath. 

10-21       7-57,  CaO  3.94 

=99-46,  Hunt 

9-97     6-06,  CaC  4.21, 

Pel -48=100-27,0. 

undetermined     6*68,  CJaC  4-41,  Ca*P 

8-22,  Whitney. 

0-36     7-09    4-28,  CaC  7-80, 

5e  1*64=99-19,  ▼.  Rath. 

4*31     4-42    1*88,  5Pe7-90=» 

100-57,  V.  Rath. 

6-71     8-44,  Fe  4-84= 

9911,  Y.  Rath. 

6-77   0-20=100,  Bit. 

6-64    0^8=95-77," 


0-42 
0*82 


c  By  loss  and  probably  too  high. 


The  altered  Bcapolite  of  Franklin,  N.  J.,  (anal.  1,  2),  is  leek-green  or  yellowish- 
green,  and  has  the  forms  of  scapolite.  lL=:i'5.  0.^2-78.  Lustre  suhresinona  or 
Bubvitreous.  Very  fusible.  Occurs  with  quartz  and  calcite.  The  mineral  from 
Diana,  N.  T.,  (anaL  3),  is  in  large  crystals  in  calcite.  with  sphene,  with  the  cleav- 
age and  appearance  of  scapolite.    Color  gray.     H.=6-6.     6.=*2'74. 

Stroganowite  (Hermann)  has  a  clear  green  color.  H.=5'6.  6.=2-79.  Form  and 
appearance  nearly  as  in  scapolite.  Color  light  oil-green,  yellowish  green.  Sub- 
Yitreous,  inclined  to  greasy.  From  near  the  SludanEa,  a  river  in  Dauria.  Named 
after  M.  Stroganow. 

Atkeriaitite,  (Weibye),  like  scapolite  in  form  and  appearance.  Qrecn.  Opaque. 
From  the  mines  of  Arcndal. 

The  Black  scapolite  of  Arendal  (anal.  6)  is  altered  by  a  large  addition  of  mag^iesia 
and  iron.  Color  grayish-black;  streak  grayish-white.  Rather  soft  G.=s2-837. 
No  cleavage.     B.B.  edges  rounded  with  difficulty. 

The  EfSdote  p%eudomorph  of  the  same  locality,  fanal.  7),  has  received  still  more 
largely  of  oxyd  of  iron,  without  magnesia.  It  gives  the  oxygen  ratio  of  epidote 
1:2:8. 

Algerite  (Hunt)  (anal.  8,  9,  10)  occurs  in  slender  square  prisms,  sometimes  2  or 
8  inches  long  imbedded  in  calc  spar.  Yellowish  to  gray  »ud  usually  dull.  Brittle. 
H.=3 — 3-6;  some  crystals  more  altered,  2-6.  G.=2 -697— 2-712  Hunt,  2*78,  Croasley. 
From  Franklin,  Sussex  Co.,  N.  J.  The  varying  results  of  analyses,  and  the  piV 
•enoe  of  carbonate  of  lime,  of  magnesia,  and  the  relations  to  known  examples  oi  al- 
^Vred  Bcapoliid,  confirm  the  view  derived  from  the  form  and  aj)pearances,  that  Al- 
gwite  is  an  altered  Scapolite.  The  yelliAo  scapolite  of  Bolton  examined  bv  v.  Rath 
(anaL  11)  is  a  aimilar  compound.  It  has  H.=i4'6,  and  G.=2'787 ;  ma8*»Ive,  with 
aarfoot  rect^ngalar  cleavages.  It  is  near  to  a  mica  in  a  composition,  having  re- 
MlTad  largely  of  potash  in  the  change;  oxygen  ratio  for  1ft,  fi,  Bi,  1:8-8:  8-9. 

The  Atfs  scapolite  of  Arendal  (anal.  12)  has  H.=6.  G.=2'852.  Brownish  or 
hrick  red.  Difficultly  fusible.  Oxygen  ratio  1:2-4:  7-6.  In  the  change,  Pe,  mag- 
niii/i  and  potash  have  been  introduced. 

The  Mica  paeudonutrphs  of  Arendal  occur  in  quartz,  and  have  the  form  according 
~    "      ''  '  '      '  '*'     --     •       '  "^  ^  '    are  coverea 

the  same 

Oxygen 

mtio,  (from  v,  RaihW  :  6-6  :  10-6 ;  perhaps  1  :  6  i  lOJ,  giving  1  :  1^  for  the  oxygen 
of  the  MMS  and  ailica.  The  change  from  scapolite  has  consisted  in  the  removal  of 
liiMb  addition  of  9e,  and  snbttitution  of  potash  for  soda.  The  Parga*  mica  pseudo- 
BMTph  it  ft  magnesian  mica. 

StMiiU  paeqdomorpha,  formed  by  the  substitution  of  magnesia,  for  other  prot- 
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oxyd  bases,  occur  at  Newton,  in  New  Jersey,  and  Arendal  in  Norway.      Nos.  6,  9, 
12,' 15,  are  examples  of  change  in  this  direction. 

A  specimen  oi  Etmar kite ^  according  to  L.  Scemann  (private  communication)  given 
to  Mr.  Daubree  of  Paris  by  M.  Esmark,  has  the  rectangular  cleavages  of  scapolite, 
and  is  probably  an  alterca  form  of  this  species.  Two  different  minerals  appear 
therefore  to  be  confounded  under  this  name.  The  analyses  were  made  upon  a  min- 
eral resembling  hydrous  iolite  (see  under  lolite)  and  not  on  the  scapolite  mincraL 

MELLILITE,  F,  de  BeUevue,    Humboldtilite,  Montieelli  and  Cavellu     Somer* 

villite,  Brooke,    Zurlite,  Bamondinu 

Dimetric;    6> :  li=147oi5' ;  a=0-6432.     Observed  planes  (?, 
I^  iiy  lij  i2,     li  :  li  (over  t^')=65°  3(y,  li  :  li 
(over  terminal   edge)=134:°  48'.     Cleavage:  ^^'^ 

^basal  distinct. 

H.=5.  G.=2-9— 3-104.  Lustre  vitreous. 
Color  brown,  pale  yellow,  honey-yellow; 
greenish-yellow,  reddish-brown.  Translu- 
cent, and  in  thin  laminse,  transparent ;  also 
opaque.    Fracture  conchoidal — ^uneven. 

Compositioti, — 2  "Si*  Si-j-S  3i  or  (f  Jft'+i  S)  Si,  analogous  to  the  formula  proposed 
for  Helvin.  Analyses:  1,  Eobell,  (Schw.  J.  Ixiv,  293) ;  2,  3,  4,  Damour,  (Ann.  Ch. 
Phyt  [8],  X,  69);  6,  KobeU,  (East.  Arch,  iv,  813): 

Si      ^  Pe      da  Slg    fTa     ]^ 

I.  J5r«wi6.,  Somma,    43*96  11*20  81*96  6*10  4*28  0-38,  ]P'e  2-32=100*20,  Kob. 

8.         "  "  40*60  10*88    4*43  31*81  4*64  4-43  0*36=98*35,  Damour;  0.2*9. 

S.  jif«//.,0.  diBove,  89*27     6*42  1017  82*47  6*44  1*95  1*46=9818,        "      G.  2*95. 

4         "  "  88*34  8*61  10*02  32-06  6*71  2*12  l*61=99-86, 

fi.  Ifat9iveGehlenite,fi9'90  12*80    2*57  87*64  4*64  0*30  A  2 -00=99 -7 6,  KobeU. 

No.  8,  yellow  crystals ;  No.  4,  brown  do.  The  massive  gehlenite  of  Kobell  comes 
under  the  formula  of  humboldtilite. 

B.B.  fuses  with  difficulty  to  a  yellowish  or  blackish  glass.  With  the  fluxes  the 
reaction  of  iron  and  silica.     In  the  acids  gelatinizes. 

Humboldtilite  occurs  at  Vesuvius  in  lava.  Mellilite  (fr.  mel,  honey)  of  yellow  and 
brownish  colors,  is  found  at  Capo  di  Bove  near  Rome,  with  nephelme.  Somervillite, 
which  Desoloizeaux  has  shown  to  have  the  angles  of  this  species,  is  found  at  Ve- 
soyius  in  duU  yeUow  crystals. 

BIPYRE,  Ifaiiy.    Schmelzstein,  W, 

In  four-sided  prisms,  apparently  dimetric  like  scapolite ;  ends 
rounded.     Cleavage  lateral  and  diagonal. 

G.=2"646.  Sufficiently  hard  to  scratch  glass.  Color  whitish  or 
reddish.  Lustre  vitreous.  Transparent  to  translucent.  Opaque 
when  weathered. 

€fompo9itunt. — i  (Ca,  ^a)  Si4-3%lSi,  I>eleRse=Silica  68*8,  alumina  26'2,  lime  9*5, 
soda  10*6.    Analysis  by  Delesse,  (Compt  Rend,  xviii,  994,  1844) : 

Si  56*6,  il  24-8,  Ca  9*0  ffa  9*4  t.  0*7. 
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Ocean  near  Menleon  in  tbe  Law«r  PyrensM,  viUi  talc  or  cblorite,  in  uk  ni 
■rgiltite.     Named  rrom  jic,  double,  and  wip,  jSrt,  allnding  to  its  boUi  phoaphoroHing 
and  fuaiiig  before  the  blovpipe. 

Couzo'anite  of  Charpentier.  According  to  R.  P.  Qr^,  Jr-i  irho  has  ezamiiMd 
several  crystali,  conieratiite  occurs  in  square prisnu,  giring /:  /=flO'',  and/:  li^ 
136°.  He  euggestato  theauthor  that  tbe  speciea  iaDipyre.  It  occnn  in  naarly  th* 
lame  r^ioa,  (Couzeraa  in  the  Pyrenees),  and  naemblea  dipjre  in  appearaiio& 

Oornpoiilirm,  aocording  to    Dnfrenoy,   Si  62-37,  Si  84-02,  Ca  U-85,   Ac   I'M,    t 
6-68,  Na  3-fla=a8-55.     1)^.  nearly  lile  Dip™.  It  baa  been  referced  to  labradorito, 
and  according  to  Dufrenoy  haa  an  oblique  tonn.    He  cryatalB  i 
gi*e  varying  measurements. 


rough  and  nay 


BPIDOTE,  H.     Zaieit«,  (in  part)    FiaUotte.     ThalUte.     Withamita.     AkautlcoB. 
Scorza.      Delpliinite.      Arendahte.      Backlandite,  Lng.     PiemoalJaclMir  Braim- 
Btein,  W.    Eiseaepidet.    Mauganopidot     Thultta.     Poschkiaite,  Wagntr.    Adi-  * 
matit,  Hermanit. 

Monoclinic;  C=6436';  /;  /=63O8',0.- li=125°4i';  a  ;  ft  :  « 
:  1:0-5514. 


0:ii=n5°24'.  0 

<?:li(adi.)=128°19'. 
O  :  Ji=l54o  03'. 
O  :  SJi=  93°  57'. 
0:1  =  110°  59'. 
(9:i=13+o  55'. 
(5: -1=130"  11'. 


J  =103°  59'. 
i;=116o  17'. 
Ji=  90°  33'. 
1  =104=4!)'. 
-1=117-^49'. 
23=128°  5'. 


-1 :  -1  (ib.)=96»  10'. 
i:i(ib.)=103''30'. 
22  :  22  (ib.)=96°  41'. 
i2 :  in  (ov.  n)=101o  43'. 
ii:^x(nv.O)=109''6' 
li:li(ib)=70°9'. 


1  (ov.  li)=70°SS'.  ii :  li=75°44'. 
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lacent.    Fracture  uneven.    Brittle. 


Crystals  lengthened  in  the  direction  of 
the  orthodiagoiial,  or  parallel  to  ii.  Cleav- 
age ii  perfect ;  O  less  so.  Twins  :  plane 
of  composition  0 ;  also  H.  Also  colnmnar, 
divergent,  or  parallel ;  also  grannlar,  par- 
ticles of  various  sizes,  soinetimes  impal- 
pable. 

H.=:&--7.  G.=3-25— 3-5.  Lustre  vit 
reous,  ii  inclining  to  pearly  or  resinoos. 
Color  green,  brown,-  or  gray,  sometimes 
red,  white,  black ;  green  usually  -yellow- 
iali ;  less  yellow  in  the  direction  of  tne  ver- 
tical axis,  than  at  right  angles  with  it. 
Streak  uncolored,  grayish,  reddish.  Sob- 
transparent — opaque:   generally  snbtrans- 
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The  species  epidote  includes : — 

1.  Lime-and-tron-epidot€f  PittaeitCj  or  epidote  proper. — Color  yellowish-green,  pis- 
tachio-green, passing  to  olive  and  leek-green.  6.=:8'36 — 3*5.  Here  fall  Putchhin- 
ite  and  BtAcklandite ;  the  former  of  green,  yellow,  and  red  colors;  G.=3'43  ; — the 
latter  black;  G.=3-6]. 

2.  Lime-epidotey  Zoitite  in  part — Color  gray  or  brown  to  white.  In  crystals  usu- 
ally deeply  striated,  and  often  columnar  massive.     Q.s=S*2 — 3*46. 

3.  ManaaneHan- epidote. — Color  reddish-brown  or  reddish-black,  dark  violet-blue. 
Streak  reddish.     6.=3*404. 

Cerium-epidote,  containing  cerium. 

Withamite  is  a  bright  red  variety ;  the  crystals  are  pale  straw-yellow  in  one  di- 
rection across  the  prism.  Thulite  has  a  rose  or  peach-blossom  red  color.  6.=3'1 
— S'84b     Allanite  is  a  true  cerium-epidote. 

Oompotition, — ^fi'Si-HS  Si=(^fi'+iS)  Si ;  probably  also  for  some  varieties  Sfi' 

Si+2ir5i=(|fi«-i-|fi)gi. 

Analyses:  1,  Bucholz,  (Gehl.  J.  i,  200);^  2,  Besnard,  (J.  1  pr.  Chem.  v,  212)  ;  8, 
Geffkin ;  4,  Rammelsberg,  (3d  Supp.  p.  43,  and  Poge.  Ixviii,  609);  5,  Eilhn,  (Ann. 
d.  Ch.  u.  Pharm.  lix,  873);  6,  Hermann,  (J.  t  pr.  Chem.  xliii);  7,  Gmelin,  (Pogg. 
z11j:,539);  8,  N.  J.  Berlin,  (Pogg.  Ixxviii,  414);  9,  GeflFken,  (as  above);  10,  Ram- 
melsberg,  (2d  Supp.  48);  11,  12,  Kuhn,  (Ann.  d.  Ch.  u.  Pharm.  lix);  13,  Hermann, 
(loo.  cit);  14,  Rammclsberg,  (Pogg.  Ixxxiv,  453);  15,  Baer,  (J.  f.  pr.  Chem.  xlvii, 
46)  ;  16,  17,  Hermann,  (loc.  cit) ;  18,  Osersky,  (Bull.  Soc.  Nat.  Moscow,  1841,  112) ; 
19,  HartwaU,  (K.  V.  Ac.  H.  1828,  171) ;  20,  Sobrero,  (Arsb.  1840, 218) ;  21,  Geflfken, 
(loc  cit): 

L  Lime-epidete.     G.  of  No.  4,  3-387 ;  of  No.  6,  8*28 ;  of  No.  8,  3-34. 


§i  21 

1.  Fichtelgebirge,  4025  30*25 

2.  Grossarl,  40*00  26*46 
8.  Falltigel,  40*74  28*94 
4  Rothlaue,  44*56  23*72 
6.  Zwicsel,Bav.     40*62  29*18 

6.  Falltigel,  gray,  40*95  30*34 

7,  7%tt/i<tf,  Sour d,  42-84  81*14 


^e 


;a 


4-50 
6*88 
6*19 
8*33 

619      22*67 ,5lg  0*78,  ign.  0*42=99*81,  Kuhn. 

4*96     21*56,  tL  0*66,  Q  1*13=99*50,  H. 

2*29     18*73,  Agl  -64  Nal*89flO*64=99*18,G. 


22*50,  H  2*00=99-50,  Bucholz. 
20*66,  Ag  8*6,  i.  1  •6=98*65,  R 
20-52,  Stn  1*78, fig4*7 5=101-92,  Geff. 
24*71=101*32,  Ramm. 


8.      "  Klodeberg,  40*28     81*84     1*54    21*42,  "0*66  S[n0*96,  V0*22,ign.  1*82, 

(alk.  «?«/««.  )=98-23,  BerL 
IL  Lime-andriron-epidote,     G.  of  No.  18,  8*87 ;  No.  16,  8-61 ;  No.  17,  8*48. 


9.  Arendal,  86*14 

10.  "  87-98 

11.  Geier,  Erzgeb.  40 -57 


u 


it 


12.  Dauphiny, 

18.  B.  d^Oisans, 
14. 
16. 

16.  Bueklandite, 

17.  Putehinite, 

18. 


39*85 
87-60 
88-37 
37*78 
36-97 
37*47 


22*24 
20*78 
14-47 
21*61 
18-57 
2113 
21*25 
21-84 
18*64 


14.29 
17*24 
13*44 
16*61 
18-87 
16-85 
15-97 
10*19 
1415 


22*86,  Mg  2*88,  Mn  2*12=100-03,  G. 

09.*7A  <<        1.11 lATI.QR      1}««vt*n 


6*65 


9*19 
2*56 


88*88     18*85     16*84 


28*74,    "    1-11=100-85,  Ramm. 
30-00,    "    2-76=101-24,  Kfihn. 
2215,    •'    0*8=100-52, 
21*19;    "    l-40it0-t6,Cl*22=98*86,H. 
23*58,    "    0-17=100*22,  Ramm. 
23*46,    "    0*60,  ]?ra  0*41=99-47,  Br. 
21  14,  fl  0*68  Ca  0*32=100*33,  Herm. 
22*06,  5ra,  Li  (tr,)  2*28,  fi  0-65,  G  0*79, 
fi  ^ra<;r=98*60,  Hermann. 
16-00,  Un  9-26,  Ag  6*1,  ^a  167,  Li 
0*46=98 -66,  Osersky. 
HI.  Manganetian  Epidote. 

17-65     6*60      21-65,  »n  14*08,  flg  1*82=100*26,  H. 

16*80    7*41     13*42,  »n  18*96,  jSlg4-82.  Sn.  CuO'4, 8. 

11-76  10*33     22-78,  Un  18*25=99-99,  Geff  ken. 

B.B.  fuses  on  thin  edges  and  swells  up,  but  does  not  easily  liquefy,  the  varieties 
containing  most  iron  being  most  fusible ;  glass  with  borax  colored  by  iron.  The 
manganesiau  variety  fuses  readily  with  intumescence;  ^lass  with  borax  amethyst* 
ine  in  the  exterior  flame.  In  acids  the  varieties  are  but  partially  decomposed, 
except  after  a  strong  heating.  The  specific  gravity  changes  with  heating.  An 
Arendal  specimen  examined  by  Rammelsberg,  (No.  16  above),  had  G.=8*408  before 
heating,  3*271  after  heating.  Most  specimens  of  epidote  afford  a  minute  globule 
of  tin  before  the  blowpipe. 

Arendal,  in  Norway,  affords  fine  crystals,  whence  the  name  Arendalite.    Occurs 


19.  St  Marcel, 

88-47 

20. 

87*86 

21. 

36*87 

208 


DEBCBIPnVE  MINERALOaT. 


also  in  the  Ural,  Piedmont,  Fichtelgebirge,  Rothlane  in  the  Canton  of  Berne,  Fall- 
tigel  in  l^'rol,  Grossarl  in  Austria,  Bourg  d'Oisans,  etc  In  the  last,  RammeLsberg 
finds  no  Fe. 

Bucklandite  is  from  Achmatowsk,  Arendal,  and  Lake  Laach.  JPu9€kkinitei»  from 
-west  of  the  Urals,  north  of  Katherinenbure.  TTiulite  is  from  Bonland  in  TeUemark, 
"NoTWAj,  and  also  the  iron  mine  near  flodeberg,  Norway;  specific  gravity  of 
the  former  81 — 8'2,  of  the  latter  8*84.  The  manganesian  yanety  occurs  aiSt 
Marcel,  in  the  yalleyof  Aosta,  in  Piedmont 

At  Franconia,  N.  H.,  both  crystallized  and  granular  epidote  are  abundant,  Ihe 
latter  containing  magnetic  iron.  Largo  crystals  of  unusual  beauty  are  obtained 
at  Haddam,  Conn.  Also  in  crystals  at  the  gneiss  quarries  of  Uadlyme  and  Chealer ; 
in  limestone  at  Newbury,  Mass. ;  in  greenstone  near  Nahant ;  in  hornblende  alate 
at  Rowe,  M&ss, ;  fine  crystallizations  in  syenitic  gneiss,  at  Athol,  Mass.,  two  miles 
southwest  of  the  centre  of  the  town ;  at  Warren,  N.  H.,  with  quartz  and  pyrites ; 
at  Cumberland,  R.  L,  in  a  kind  of  trap ;  in  gneiss  at  Harlem,  on  the  banks  of  East 
River,  near  38th  st;  two  miles  southeast  of  Amity,  N.  Y.,  in  quarts;  two  miles 
south  of  Carmel,  Putnam  Co.,  N.  Y.,  with  hornblende  and  garnet ;  two  milee  sonth 
of  Coffee's,  Monroe,  Orange  Co.,  N.  Y.,  in  granite;  at  Franklin,  N.  J.,  a  maMive 
variety  occurs ;  six  miles  west  of  Warwick,  N.  Y.,  of  a  pale  yellowish-green  eelor, 
associated  with  sphene  and  pyroxene ;  in  Pennsylvania,  at  E.  Bradford ;  very  eom- 
mon  in  the  Lake  buperior  copper  region,  as  a  rock,  and  veinstone,  the  latter  on  the 
Ontanagon ;  at  the  Norwich  mine  it  occurs  beautifully  radiated,  with  quartz  and 
native  copper.  Zoisite,  or  gray  cpidotc,  in  columnar  masses,  is  found  at  Willaboro', 
y t ;  at  Montpelier,  of  a  bluish-gray  color,  associated  with  calc  spar  in  mica  slate ; 
at  Chester,  Mass.,  in  mica  slate ;  also  at  Goshen,  Chesterfield,  Hinsdale,  Heatk, 
Leyden,  Williamsburg,  and  Windsor  in  Massachusetts,  and  at  Milford,  Conn. ;  in 
Pennsylvania  in  West  Bradford  and  West  Goshen,  Chester  Co. ;  also  in  Kennet 
township  and  East  Marlboro. 

AlLterxd  Foascs. — Epidote  is  less  liable  to  alteration  than  most  other  silicates, 
and  partly  because  the  iron  it  contains  is  mainly  peroxyd.  Hermann  found^  ea^ 
bonic  acid  in  several  epidotes,  an  evidence  of  partial  alteration  ;  and  J.  D.  Whitney 
describes  a  green  mineral  from  Isle  Royale  with  the  composition  of  epidote,  con- 
taining 5  per  cent,  of  water,  (Rep.  GeoL  L.  Sup.  1861,  97). 


ALLANITE.    Cerine,  iTmnflrer,  (1811).    Orthite,  J?er«.,  (1816).    Bagrationite.    JTo*- 
Mcharov,     Uralorthite,  Hermann,     Xanthorthit,  Hermann, 

Monoclinic,  and  isomorphous  with  epidote.  (7=65^  5',  O  :  li 
=125°  25i ;  a:h:  e=0-8702  :  1  :  0-56137.  Observed  planes  as 
in  the  annexed  figures,  (Kokscharov.) 

401 

0:ii=lW55'. 
O :  li=128°  45'. 
0 :  5^=99°  35'. 
O ;  ii=144°  53i'. 
(?:  1=111°  27'. 

:  i;=116°  20'. 

:  Ji=145''  30^. 

:  1=105°  1'. 

: -1=127°  40'. 

:  li=104°  8^ 
li:li(top)=70°51'. 
i»:i»    "  =109047'. 
1  :  li=125°  45'. 
1  :  1=71°  29'. 
-1  :  -1=96°  37'. 


•  ■ 

•  • 

•  • 

•  • 
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Crystals  either  long  and  slender,  or  flat  tabular.  Twins  like  those 
of  epidote.  deavage :  u  in  traces.  Also  massive,  and  in  angular 
or  rounded  grains. 

H.=5"5— is.  G.=8*3 — 4*2.  Lustre  submetallic  and  pitchy  or 
resinous— occasionally  vitreous.  Streak  gray,  greenish,  or  brown- 
ish-griay.  Color  pitch-brown,  brownish-black,  yellowish.  Sub- 
translucent — opaque.  Fracture  uneven  or  subconchoidal.  Brittle. 

This  species  includes  the  following  varieties  :^- 

AllantU,  G.=3*6S — 8*64,  from  Jotun  Field;  8*79,  from  Snarmn.  Occurs  in 
crystals,  and  in  masses  or  ffrains. 

Cerifie.  In  crystals  ana  crystalline  masses.  H.=^  0.^:8*77 — 8'8,  Hisinger. 
Lustre  weak,  greasy.     Color  brownish-black.    In  thin  splinters,  subtransluoent 

OrthUe,  Occurs  in  acicular  crystals;  also  massive.  JLustre  vitreous,  inclining 
to  greasy.  H.=5— 6-75.  G.=:8'288;  8'63— 8*65,  from  FiUefleld;  8*646,  ^itteroe, 
Ramm. ;  8 '87  3,  Scheerer.  Streak  gray.  Color  pitch-brown.  In  very  thin  si>linter8 
snbtranslucent. 

XcmihorthUe,  Yellowish ;  6.=r2'78 — 2*9,  (anal  16  and  18).  Contains  much 
water. 

Bagrationite.  Has  the  same  angles  as  uralorthite,  as  shown  by  Eokscharov.  G.s= 
4-1  Ifi. 

Urahrthite,   6.=sd'41^4{*60.  PyrorthiU  is  an  impure  orthite  containing  bitumen. 

awipo«t%i.— ]ft^i+S9i=(ilCt'+iS)3L  Rammelsberg  writes  for  the  orthite  of 
the  UnJ,  fi*Si-f S9i+iS ;  for  that  of  Hitteroe  Ift'Si-ffiSH-^  Scheerer's  analyses 
give  8fi*3i+^S3i=:(|B'-f-}fi)Si,  which  is  the  formula  of  some  idocrase. 

Analyses :  1,  Stromeyer,  (Pogg.  xzxii,  288) ;  2,  8,  Scheerer,  (Poffg.  li,  407,  465) ; 
4,  Cre&er,  (Pogg>  Izzix,  414) ;  6,  Rammelsberg,  (Pogg.  Izzz,  286);  6,  Bergemann, 
(pW.  Izzziv,  486);  7,  Zschau,  (N.  Jahrb.  1862,  662j;  $,  Hisinger,  fAfh.  i,  Fys.  iv, 
887);  9,  Scheerer,  (^loc  cit);  10,  11,  Berzelius.  (Hisinger's  Min.  Schwed.);  12, 18, 
Beriin,  (Jahresb.  xvii,  221);  14,  16,  Scheerer,  ^ogg.  h,  Ivi,  479);  16,  17,  18,  Bahr 
•ad  Berlin,  (CEfvers.  M  K.  Y.  1846,  86) ;  19,  Hermann,  (J.  t  pr.  Ch.  zliii,  106) ;  20, 
Ulflz  and  Choubine : 

L  AUanite,  (Anhydrous).  1,  Iglorsoit ;  2,  Jotun  FJeld ;  8,  Snarum ;  4,  Kruz,  Thu- 
ringia,G.=8"79;  6,  Chester  Co.,  Pa.;  6,  West  Point,  N.  Y.,  G,?=8-49l7 ;  7,  near 
Dresden. 

Ca       fig  ^  ^ 

11^8  ^,  Mn  0-40,  H  8-0=99'40,  8<*omeyer. 

1 1  -90     1  -09,  fin  1  -66,  A  0-62=99*40,  Scheerer. 

11*26  0-77=98*41,  Scheerer. 

18*60     0*22,  ta  9*80,  Y  0*66,  fin  0*28,  H  1*80= 

99-27,  Credner. 
10*16     1-67,  La  2*40, 9^  8*68,  ign.  1*11=101*17,  R. 
9*86     1  -40,  Fe  8*88,  fin  0*82,  H  2*96=99*02,  B. 

10-62    ,  It  0-69,  H  8*12=100*26,  Zschau. 

a  With  Qxyd  of  Laothanom.  b  With  oxyds  of  Iron  and  mangaiMBe. 

IL  Cerine,  (Anhydrous).    No.  8,  from  Bastnas ;  9,  from  Riddarhyttan. 

a  80*17    11*31    20'72"'  ^8*19        912    ,  Ou  0*87=100*88,  Hisinger. 

9.82*06     6*49     28*80        8*08     1*16,  l^e  26*26,  La  2*46,  fi  0*6=99*90,  Seh; 

IIL  Orthite,  (Hydrous).  10,  from  Finbo ;  11,  Fahlun ;  12,  18,  Ytterby ;  14,  PiHe 
ijeld;  16,  Hitteroe;  16,  Erikberg,  (Xanth^frthUe) ;  17,  Thiergarten;  18,  Kull- 
bvg,  {XaaUhorthUe), 

G.  of  12  and  18,  8*6 ;  of  16,  8*878 ;  of  16,  2-78 ;  of  17, 8-41 ;  of  18,  2*88. 

27 


Si 

1.  83-02 

2.  84*69 
8.  86*76 

4.  87*66 

6.  81*86 
6  88*88 

7.  88*41 


21 
16*23 
16*68 
16*49 

16*99 

16*87 
18*61 

10*90 


*e 
1610 
14*42 
16*19 

16*88 


Ce 

21*60 

19*66» 

19*96* 

8*19 


12-26 
12-72 


21*27 
20*90» 

20*88*'  20*78 
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10. 
11. 
12. 
18. 
14. 
16. 
16. 


Si 
36-26 
82-00 
86-24 
83-60 
84-98 
88-81 
32-98 


£1 
14-00 
14-80 

8-18 
12-58 
14-26 
18-04 
16-64 


11-42 
12-44 

9-06 
18*48 
14-90 
16-66*' 

4*21 


Ce 
17 -89 
19-44 
4-98 
4-66 
21-48* 
20-60 
20-01* 


Ca 

4*87 
7-84 
5-48 
9-69 
10-42 
9-42 
6-76 


17. 
18. 


88-06 
27-69 


16*29 
16-14 


16-64 
16-01 


20-66* 
11*75* 


8*80,  An  1*86,  fl  8-70=97 -79,  Ben. 
8-44,  litn  8*40,  fl  5*86=98*72,     " 
29-81,  ti  4*69,  &,  ^a  0*61=99*96,  B. 
20*88,  fi  8*84,  i,  Sa  0*62=100,  R 
1-91,  tL  0*52,  "SLn  0-86=100*08,  Sch. 
I -46,  t  0-67,  fl  8*88=98-80,  Scheer. 
2-15,    0-59,  ifCii  0-89,  £[  and  Bome  d  17*56 

=100-18,  Br. 
1018     l•68^  1*18,  iffn.  1-24=99*71,  BerUn. 
2-28     4-94,    2-12,    Mn   166,  tt  11-46,   C  6*71= 

100-66,  Bahr. 
A  Xncloding  oxjd  of  Lanthanum  and  Dldjinium.    b  Oontaixrinf  also  mangaiiMe.    e  UndetenaiiMd. 

rV.  Uralorthite,  G.=8*4 — 8*647.    From  the  Ilmen  Moantaina. 

19.  85*49    18*21    18*08    10*86        9*25    2-06,  Sn  287,  ta  6 54,  tL  2=99-80»  Herm. 
20.84-47    14-86      767    14-79       1020    1-08,  l^e  8*24,  ta  7-66,  fl  1*66=100*08,  U. 

RammeUberff  has  examined  the  orthite  of  ]d[itteroe,  with  special  reference  to  its 
proportion  of  iron  oxyds,  (Fogg.  Izzvi,  96),  and  corrects  analysis  16  as  follows: 

5i  38-81,  *1  1304,  Pe  816,  *e  8*30,  Ce  20*50,  Y  1*46,  Ca  9*42,  fig  0-88,  t,  0-67,  ti 
8-88=99-11,  which  gives,  excluding  the  water,  the  formula  above.  Tlie  water 
amounts  to  1  H,  with  this  formula.  The  same  composition  is  derived  from  Her- 
mann's analysis.  No.  19. 

B.B.  Allanite  fuses  with  intumescence,  to  a  dark  glass  or  slag,  sometimes  magnetic 
Gerine  fuses  easily.  Orthite  fuses  slowly  to  a  black  blebby  glass.  Reaction  of  iron 
with  the  fluxes,  and  with  soda  a  manganese  reaction.  Uralorthite  intomeseea, 
often  very  easily,  and  fuses  on  the  edges  to  a  black  blebby  glass. 

Some  allanites,  and  also  some  orthites,  gelatinize  with  acids ;  others  tfe  imper- 
fectly decomposed.     Uralorthite  is  dissolved  in  acids,  somewhat  ^elatinixing. 

These  varieties  occur  in  albitic  and  common  feldspathic  granite,  zircon-syoiita^ 
porph^rry,  and  white  limestone.  Allanite  occurs  in  Greenland,  in  granite;  at  Jotun 
rjeld  m  "Norway,  in  a  kind  of  porphyry,  and  at  Snarum  in  albite,  along  with  mtila 
and  apatite ;  at  Plauensche  GrQnd,  near  Dresden ;  in  granite  near  Suhl  in  th« 
Thiiringerwald.  The  Allanite  from  Jotun  Fjeld  gelatinizes  with  acids,  while  tiiat 
from  Snarum  is  not  affected  by  acids ;  Cerine  occurs  at  Bastnas  in  Sweden  with 
hornblende  and  copper  pyrites.  Orthite  occurs  in  acicular  crystals  sometimes  a 
foot  lonff  at  Finbo  near  Fahlun,  and  at  Ytterby  in  Sweden ;  at  Skeppsholm  near 
Stockholm,  in  black  vitreous  masses  disseminated  through  gneiss ;  also  at  Krageroe, 
Hitteroe  and  Fille  Fjeld  in  Norway,  at  Miask  in  the  Ural ;  at  Dresden.  The  name 
is  derived  from  opBos,  straight  Uralorthite  occurs  with  small  crystals  of  zircon  in 
flesh-red  feldspar  at  Miask  in  the  UraL 

In  the  United  States  in  large  crystals  in  Allen's  vein  at  the  gneiss  quarries,  Had- 
dam,  Conn. ;  in  small  crystals  at  the  Bolton  quarry,  Mass. ;  at  South  Royalston  in 
boulders;  at  Athol  on  the  road  to  Westminster  in  gneiss;  i|L  a  feldspathic  rock 
in  tabular  crystals  near  West  Point,  and  of  similar  character  near  Bay  St.  Paul,  in 
Canada ;  in  S.  Mountain  near  Bethlehem,  Pa.,  in  crystals  sometimes  as  large  as  the 
hand ;  in  New  Jersey,  near  Moriah,  at  Saudford  ore  bed.  A  massive  pitch-black 
mineral  from  Monroe,  Orange  Co.,  N.  Y. ;  a  similar  variety  is  found  at  East  Brad- 
ford,  Chester  Co.,  Pa. ;  G.=8-5,  (Anal  5);  at  St  Paul's.  Canada  West 

With  Allanite  belong  probably  Bodenite^  (Breith.  Fogg.  Ixii,  278,  Kersten,  ib.  bdii, 
185,  Kemdt,  J.  f.  pr.  Chem  xliii,  219),  and  Muromontite,  {Kemdt,  J.  £  pr.  Chem. 
xliii,  228). 

Bodenite  occurs  in  long  prismatic  crystals,  apparently  rhombic,  with  /:  7=110® 
— 112®.  n.=6 — 6-5.  G.=2-528.  Color  brown,  reddish-brown  to  nearly  black, 
and  lustre  somewhat  greasy.     Analysis  by  Eerndt,  (loc  cit) :  Si  26*12,  Si  10*84^ 

J'e  1205,  ^  17-48,  Ce  10-46,  La  757,  Ca6*82,  fig  2-34,  fin  1*62,  4  1*21,  STa  0-84,' 
"S.  8-82=100.  B.B.  g^lows  like  gadolinite ;  in  platinum  forceps,  fuses  only  on  the 
edges  after  long  heating,  and  gives  to  the  flame  the  yellow  color  of  soda  in  the 
outer  flame.  From  Bolen,  near  Marienberg,  in  the  Saxon  Erzgebirge,  with  oligo^ 
clase. 
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The  Muromontite  is  found  in  grains  half  as  large  as  a  pea,  and  rarely  larffer;  no 
trace  of  crystallization  apparient.  H.=r7.  G.=4*268.  Color  black  or  slightly 
greenish  by  reflection.    Lustre  vitreous  or  slightly  greasy. 

Analysis  by  Kemdt,  (loc  cit):  Bi  81*09,51  224,  Be  5-62,  Y  8714,  Oe  6*54,  ta 
8-54,  f'e  11-23,  Ag  042,  Sn  0*91,  Ca  0*71,  ffa  0;66,  t.  0-17,  ft  and  loss  0-86=100. 
KB.  like  Bodenite.    From  Mauersberg,  near  Marienberg,  in  the  Saxon  Erzgebirge. 

Altkred  Forms. — ^The  hydrous  yarietiee  of  allanite  or  orthite  are  properly  alter- 
ed forms  of  the  species,  itey  often  contain  carbonic  acid.  It  is  probable  tnat  the 
carbonates  of  lanthanum  and  of  cerium  proceed  at  times  firom  the  alteration  of 
allanite. 

ZOISITE,  (in  part) 

Monoclinic.  /:  /=116oi6',/:  M=121o52',t2:  n=107^  16', 
i2 :  i2=145o  48',  Brooke  and  Miller.  Crystals  lengthened  in  the 
direction  of  the  vertical  axis,  and  nsualljr  deep  striate.  Cleav- 
age clinodiagonal,  very  perfect  Lustre  vitreous.  Color  grayish- 
niniite,  gray,  yellowish,  brown,  greenish-gray.    Streak  uncolored. 

Analyses  by  Elaproth,  (Beit  iv,  179,  and  v,  41) : 

1.  Carinthia,  3i46-0      2129*0    I^e8'0    Aa  21 -OisJiS,  Elaproth. 

2.  "  "  44-0        "  82-0      "   2-6       "  20*0,  Mn  <ractf=98-6,  Elaproth. 


BB.  in  forceps  intumesces  and  fuses  without  difficulty  into  a  slightly  translucent 
greenish- white  irregular  mass.  With  borax  in  the  outer  flame,  or  with  salt  of 
phosphorus,  a  transparent  glass,  liffht  yellow,  hot,  colorless  cold. 

This  species  was  separate  from  Epidote  on  crystallographio  grounds  by  Brooke, 
in  1881,  and  is  so  puolished  by  Brooke  and  Miller.  But  only  the  analyses  of  the 
so-called  Zoisite  specimens  from  the  Saualp  in  t/arinthia  by  Elaproth  are  recog- 
nized by  these  authors  as  belonging  certainly  to  the  species.  It  does  not  appear 
to  include  all  the  lime-epidotes,  as  thulite,  peculiarly  a  lime-yariety,  has  the  K>rm 
and  cleavage  of  epidote,  and  is  placed  with  that  species  by  Brooke  and  Miller.  We 
tiierefore  leave  tne  other  analyises  imder  epidote  until  the  subject  is  further  inves 
tigated.  Elaproth's  analyses  lead  nearly  to  the  formula  Ca^i-|-8  Si  Si=Kl^<^*+ 
f  Sl)Si=Silica  43*2,  alumina  86*8,  lime  20*0.    The  rest  give  the  formula  of  epidote* 

Other  locidities  mentioned  by  Brooke  and  Miller  are  Sterling  in  the  Tyrol,  Fem- 
leite  in  Fusch  in  Salzburg,  Baireuth,  Conradsreuth  near  Hof  in  Bavana,  and  the 
Ural 

Mr.  Brooke  observes  that  the  form  is  near  that  of  Euclase. 


GADOLINITK    Gadolinit,  W.    Ytterbyte. 

Monoclinic ;  rarely  in  crystals,  with 
uneven  faces.  Angles,  according  to 
Levy,  / :  7=115°,  0  :  7=95°  22', 
O  :  e=112o  52',  Q  :  ii=96°  30',  0  :  a 
=149°  49',  7:  e=162o  59/.  Brooke 
obtained  7:  7=119°  30',  0  :  ii= 
QQo^  0  :  e=112°  33',  7:  e=157°  27', 
O  :  a=163°  8',  and  supposes  the  crys- 
tals trimetric.  Scheerer  obtained  7: 
7=115°,  O  :  e=131°,  a  clinodiago- 
nal  prism  (over  O)=70i^,  No  dis- 
tinct cleavage.    Usually  massive,  compact 

H.=6-5— 7.    G.=4-0— 4-5;  of  Ytterby  4-097— 4-226,  but  after 
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Bi       Se 


heating  4286 — 4-456,  H.  Hose ;  435,  firom  Hitteroe,  Scheerer. 

Lustre  yitreons,  inclining  to  resinotis.  Color  black,  pitch-black, 

greenish-black.    Streak  greenish-gray.  Subtranslncent — opaqne. 
Fracture  conchoidal. 

CfompoiUion. — ^Approzinuitely  iCt^L  AnalvMB:  1,  2,  8,  BeneUuB,  (Afhand.  it, 
148,  389) ;  4,  Riohatdson,  (Thorn.  Min.  i,  410) ;  6,  6,  Scheerer,  (De  fosi.  alliuiit^  or- 
thit,  OOTID,  gadoL  Berolini,  1840,  and  Pogg.  lyi,  479) ;  '7,  8,  9,  10,  Berlin,  (DiMrt 
GadoL  UpML  1844,  and  OfVers.  af  E.  V.  1^  1845^  88): 

Ca 

ign.  0*60=98'86,  BenaliiUL 

uta.  0'60cE=98*98,  BenaliiUL 

815  Sn  1-30,  £[  6*20=99*88,  R 

fi  0*60=100-56,  R. 

0*84  Sa4'75,=100-71,Seheerer. 
0*28  £a  6*88=99-42,  Sefaemr. 
1*80  Kg  0*64,  Si  0-48,  K  0*19, 

iSTa  0*18=100-66,  Bolin. 
0-60  iLt,  0-11,  21  0*28,  &  0-21. 

2 a  0-2(>=98*46,  Berlin. 
n  «ra<;e»:=99*61,  Berlin. 


1.  Finbo,  25*80 

2.  Broddbo,  2416 
&  Korarfvet,29-18 
4.         '*  24*65 

6.  Hitteroe,  25-78 
A.         "  25-59 

7.  Ytterby,  25-62 


2-00 
11-06 

9*57 
10*18 


Y 

45-00 
46*98 
47-80 
46-20 
46*67 
44*96 
60*00 


Ce 

16*69 

16-90 

€8-40 

"4-60 

Cl-81 


7*90 


fe 
10-26 
11*84 

Fs-oo 

"  14*66 
11*68 
1213 
14*44 


8. 

9. 
10. 


26*26 

24-66 
24*86 


46-68    «*6-08      20-28 


2-18 
4*80 


49-60    S7*64»    16*08 
61*46     "5*24»     18*01 

a  With  oxyd  of  Lathanmn. 


0*50  HnMg  1*11=100-97,  & 


Of  Berlin's  analyses,  the  first  two  were  of  tiie  glassy  eadolinite ;  the  others,  ez- 
oepting  the  last,  did  not  present  the  glow  of  light  when  heated. 

O.B.  decrepitates  and  swells  into  cauliflower^ke  masses,  bat  does  not  fiise  into  a 
bead ;  in  the  progress  of  the  heat  it  exhibits  a  vivid  glow,  and  the  color  beoomta 
paler.  With  borax  a  dark  glass  deeply  colored  wi£  iron,  bottle-green  in  the  re- 
ancinff  flame.  Acted  on  by  salt  of  phosphorus  with  great  difficulty.  A  yarietj 
less  gUssy  in  appearance  does  not  exhibit  the  glow  on  heating.  Gelatinises  in  ma- 
riatic  acid. 

Gadolinite  occurs  principally  in  the  quarries  of  Korarfvet  and  Finbo,  near  Fahlnn, 
in  Sweden ;  also  at  Ytterby,  near  Stockholm ;  at  each  place  indistinctly  ciystal- 
lised,  and  in  rounded  masses,  which  are  often  encircled  with  a  yellow  crust,  and 
imbedded  in  coarse-grained  ^anite.  At  Korarfvet  crystals  have  been  obtained 
four  inches  long.  It  nas  also  oeen  met  with  at  Disko  in  Greenland ;  in  trap  near 
Galway,  Ireland ;  imbedded  in  granite  in  Ceylon ;  at  Finbo  and  Broddbo,  and  at 
Kragerde  and  Hitteroe  in  the  southern  part  of  Norway,  crystals  sometimes  four 
inches  across  and  twins  at  this  last  locality.  Named  after  the  Russian  chemist, 
M.  Gadolin. 


DANBURITE,  Shepard,  Am.  Jour.  Sci. 
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Triclinic.  Approximate  angles,  P  :  M  110° 
and  70°,  M  :  T  54°  and  126°,  P :  T  93°  nearly, 
P  :  e  135°.  Cleavage :  distinct,  parallel  to  m 
and  P,  less  so  parallel  to  T.  Crystals  im- 
bedded, and  often  an  inch  broad.  Also  dis- 
seminated massive,  without  regular  form. 

H.=7.  G.=2-95,  Silliman.  Jr.;  2-967, 
Brush.  Color  pale  yellow,  whitish.  Lustre 
vitreous,  but  usually  rather  weak.  Translucent 
to  subtranslncent.    Very  brittle. 
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Cbm/K>tt^ion.— Ca'Si+8fi3i=(i0a'+ffi)9i=Silio&48'9,  boracic  acid  28*4,  lime 
22*7.    Analyses  by  Smith  and  Bmsh,  (Amer.  J.  Sot  [2],  zvi,  366) : 

Bi  £^e        lln      Oa       Ag       B        ign. 

1.  48-10  0-80        0-66    22-46    0-40    27*78    0*60=100. 


2.  48*20 


1-02 


22-83    vndeL  27*16    0'60=99*20. 


406 


anal.P, 


BJ3.  fuses  rather  easily,  and  in  the  dark  the  flame  is  seen  to  have  a  decided  green 
tinge,  especially  after  having  moistened  and  heated  the  mineral  with  sulphuric  acid. 
Gives  the  boracic  acid  test  as  strongly  as  borax.  Affords  easily  a  transparent 
bead  with  soda  or  borax.    Yields  no  water. 

Occurs  with  oligoclas«  in  dolomite  at  Danbury,  Connecticut  It  has  some  resem- 
blance to  Chondrodite  in  color,  lustre,  and  brittleness,  but  is  distinctly  cleavable, 
altiiough  the  planes  of  cleavage  are  often  irregular. 

AXINTTE,  Kartten.    Thummerstein.    Thumite.    YanoUte. 

Triclinic.     Usual  ia  thin  oblique  crystals  with  akarp  edj 
/^:t^=1350l0';  P:r=134o  40';  u:r=^ll&<^lV;  r:«=143° 
u  :  8=162^  5';   P  :  Z=151°  5'.    Cleavage:  parallel  to  a  plane 
on  the  acute  edge  P  :u\  and  also 
parallel  to  a  plane  replacing  edge 
X :  P\  but  imperfect    Also  massive, 
lamellar,  lamelliB  often  curved;  some- 
times granular. 

H.=6-5— 7.  G.=3-271,  Haidin- am.  p. 
ger ; .  a  Cornish  specimen.  Lustre 
highly  glassy.  Ck)lor  clove-brown, 
plum-blue,  and  pearl-gray ;  exhibits 
trichroism,  different  colors,  as  cinna- 
mon-brown, violetrblue,  olive-green, 
being  seen  in  different  directions. 
Streak  uncolored.  Transparent  to 
subtranslucent.  Fracture  conchoi- 
daL    Brittle.    Pyroelectric. 

Comjxm/ton.— :ft'  5i+2fi  3i-|-iB  3i=(fi',  S,  fi)3i.  According  to  RammeUberg 
and  Rose  JEt\Si,  fi}*-f  2S^9i,  B).  Analyses:  1,  Hisinger,  (Min.  Schwed.,  170);  2, 
Wiegmann,  (Schw.  J.  xzzii,  462) ;  8—6,  Rammelsberg,  (Pogg.  1,  868): 

Si       B      Si       f  e       Sn     Oa      Ikg      ]6: 

1.  Wermland,  4150  18-66    7-86  10*00  26-84 ^ign.  0-80=98-66,  His. 

2.  Tresebnrg.    46-00  2-00  19"00  12-26    9-00  12-60    0-26  =100,  Wiegmann. 

8.  Dauphiny,   43-68    6*61  16*68    9*46    8*06  20*67    1-70   0-64=100-48,  Ramm. 

4.  "  48*46  und.  16-80  10-26     2*74  19-90    1*66  vndL,  Ramm. 

5.  Treseborg,    48*74  16*66  11-94    1*87  18*90    1*77  ^5, 1^  and  loss  6*62^  R. 

6.  Ural,  48-72  16-92  10-21     116  19-97    2-21  S,  t  and  loss  6-81,  R. 

In  the  last  two  analyses  Rammelsberg  states  that  ont  of  the  last  entry  in  each, 
4*6  per  cent  is  not  too  lar^e  an  estimate  for  the  boracic  acid. 

RB.  fuses  readily  with  mtmnescence  to  a  dark-green  glass,  which  becomes  black 
in  the  outer  flame ;  with  borax  yields  an  iron-colored  glass  which  after  long  heating 
in  the  outer  flame  becomes  amethystine. 

Azinite  is  pyroelectric  with  two  axes,  and  the  analogue  and  antilogue  poles  are 
•itnated,  according  to  Rose,  as  marked  in  the  figure. 

Axinite  o^urs  m  implanted  glassy  dove-brown  crystals,  at  St  Oristophe,  near 
Bourg  d'Oisans  in  Dauphiny,  with  albite,  prehnite,  and  quartz ;  at  Santa  Maria, 
Switxerland ;  at  the  silver  mines  of  Kongsberg,  in  smaller  crystals ;  with  horn- 


OfltP. 


ancriP. 


Sli  DESOBIPTIVB    iOSERAUOaY. 

blende  or  magnetic  ii%n  ore  in  Nolmark  in  Sweden,  and  of  a  dark  color,  kt  the 
Botallack  mine  in  Cornwall,  where  it  abto  occnnmawiTe,  formiDKa  peculiar  kind  of 
rock  with  garnet  and  toamialine  ;  alao  at  Thom  near  EhrenfriederMorf  in  Saxony, 
and  called  Thumite  and  Thumnurttein.  Itoecars  with  gray  cobalt,  near  Coqniaibo, 
Chili ;  at  Phipebnrg,  Maine,  with  yellow  garnet  and  idocrue ;  alio  at  Wales,  Haina. 
e  admita  of  a  high  noUeh,  bat  u  deficient  in  delicacy  of  color.  It  WH 
Q  alluuon  to  the  form  of  the  oryatall. 


Trimetric.    In  stout  prisiiiB  often  hexagonal.     0:Vi=15(lf  49', 
(?:  1=132"  13',  /:  7=60°  60',   and   119°  KX,  «  :  t8=120«50'. 


0             1 

TT 

— 

i 

i 

11 

1 

ii 

83 

ft 

■1- 

J 

« 

Cleavage :    0  and  ii  indistinct.    Crystals  often  trauavereely  di- 
vided, or  foliated,  parallel  with  0,     Also  massive,  compact. 

H.=7— 7-5.  G.=2-5il69,  Greenland,  Stromeyer ;  2-65— 2-6643, 
Haddam,  Tlioinson ;  Ostgothland  264,  Sudermanland2-61,Schutz. 
Lustre  vitreous.  Color  various  shades  of  blue,  light  or  dark,  smoky- 
blue  ;  often  deep  blue  along  the  vertical  axis,  and  brownish-yellow 
or  yellowish-gray,  perpendicular  to  it.  Streak  uncolored.  Trans- 
parent — translucent.     Fracture  subconcboidal. 

R  Si.  Ben.  =ti  A'+i  Si)  Si<=Silica  40-6.  alomina  SS-S, 


CompoHtiO', 


B,  Jackson,  (thii 


Si 


;  4,  6,  Schuti,  (Pogg.   Bt,  5BB)j 
analvBCB);  7,  Thomson,  <Min.  i,  «B); 
d  Geol.  Hop.  Kew  Hampebire,  184): 


1.  Bodenmaia,         4S'Sfi  31-Tl 

a.  Qreenlond,           4e'17  SS'll  11-4S 

&  FaUna,                  50-2&  32-42  ID-Sfi 

4.  Oel«othland.        48-6  SO'S  8'g 

5.  Bildermannland,  49T  i2-0  9-6 
e.  Erageroe,  6044  8S-eO  13-76 
1.  Hairaam,  Ct.  40-62  2S-72  B-64 
8.  Unity,  Me.          4816  S3-60  10-14 

B.R  fuses  slowly  on  the  edges  to  a  blue 


■82     0'B»:=99-46,  Stromeyer. 
■34    l-2()=99-31,  Stromeyer. 

—  ♦■01     1-66,  Sn  0^fle=9»'87,  Strom. 
■1     10-7       1-6,  undeo.  0-2=100-8,8. 
-1       6-OCa  0-6,  ign,  21,  nnd.  Oe=100-«,aL 

—     Sl'02,Pel^07,Call8=99-B6A 

'51  ll'SS    ,  Ca  0'23=I00'30,  niam. 

■28    7-92    0-50=99-49,  Jaokson. 


0-04 


clear  bead.     In  ^wder  attacked  by  concentrated  acids,  £ 

lolito  is  met  with  at  Bodenmaii,  in  Bavaria,  occai 
thick.    This  variety  has  been  called  pelioni,  from  ii 
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It  occurs  in  quartz,  at  Ujordlenoak,  in  Greenland  |  in  granite  at  Cape  de  Gata,  in 
Spain  ;  at  Arendal,  in  Norway  ;  at  Orijerfvi,  in  Finland,  (Steinheilite) ;  at  Tana- 
berg,  in  Sweden,  Ac.  Ceylon  affords  a  transparent  Tariety,  in  small  rolled  masseB, 
of  an  intense  blue  color,  the  tapphire  tTeau  of  jewelers. 

AtHaddam,  Conn.,  associated  with  garnet  and  anthophyllite  in  gneiss;  also 
abundant  in  quartz  with  garnet  and  yellowish-g^een  feldspar,  near  the  Norwich 
and  Worcester  Railway,  ^tween  the  Shetuckct  and  Quinneoaug,  where  the  gneiss 
has  been  quarried  for  the  road.  At  Brimfield,  Mass.,  on  the  tom.  leading  to  War- 
ren, near  Sam  Patrick's  with  adularia,  in  gneiss ;  also  good  at  Richmona,  N.  H.,  in 
talcose  rock,  along  with  anthophyllite. 

lolite  is  occasionally  employed  as  an  ornamental  stone,  and  when  cut  exhibits 
different  colors  in  dififerent  directions.  Named  from  tov,  violet,  and  XiBos,  ttone ;  di- 
ehroite,  from  its  dichroism ;  Cardierite,  after  M.  Cordier,  the  geologist. 

AxTKBKD  Forms. — The  alteration  of  iolite  takes  place  so  readily  by  ordinary  ex- 
posure, that  the  mineral  is  most  commonly  found  in  an  altered  state,  or  enclosed  in 
the  altered  iolite.  This  change  may  be  a  simple  hydration,  {Fahlunite,  etc) ;  or  a 
removal  of  part  of  the  protoxyd  bases  by  carbonic  acid ;  or  the  introduction  of 
oxyd  of  iron  through  carbonate  of  iron  ;  or  of  alkalies  through  waters  containing 
alkaline  carbonates,  forming  Finite  and  mica ;  the  first  step  in  the  change  consists 
in  a  division  of  the  prisms  of  iolite  into  plates  parallel  to  tibe  base,  and  a  foliation 
of  the  surfaces  of  these  plates ;  as  the  alteration  proceeds,  the  foliation  becomes 
more  complete,  but  afterwards  it  is  often  lost. 

Analyses:  1,  Gmelin,  (Kastn.  Arch,  i,  226);  2,  Fioinus,  (Schw.  J.  xxvi,  280);  8, 
Massalin,  (Tronmisdorff 's  N.  J.  iv,  2,  824) ;  4,  Scott,  (Ramm.  Handw.  ii,  61) ;  5,  6, 
Rammelsberg,  (8d  Supp.  94);  7-9,  Marignac,  (J.  d.  Pharm.  Ch.  r8],xii,  150);  10, 11, 
Trolle  Wachtmeister,  (K.  V.  Ac.  H.  1827,  p.  218);  12,  Bonsdorff;  13,  Erdmann, 
(Jahresb.  1841,  174);  14,  C.  T.  Jackson,  r2nd  edit.  p.  806);  15,  Trolle  Wachtmeis- 
ter, (Pogg.  xlv,  558);  16,  Marignac,  (J.  ae  Fhann.  et  de  Chem.  [8],  xii,  150);  17, 
Scheerer,  (Pogg.  Ixviii,  828);  18,  Erdmann,  (K.  V.  Ac.  H.  1840);  19.  Wachtmeister, 
E.  y.  AcH.  1827);  20,  Nordenskiold,  (Jahresb.  xii,  1888,  174);  21,  Marignac, 
V.  Leonh.  1849,  201);  22,  v.  Hauer,  (Jahrb.  E.  E.  Geol.  R.,  1858,  147). 

Analyses :  1  to  9,  Finite  (or  so  called) ;  10, 11,  Fahlunite ;  12,  Bontdorffite;  18,  E9- 
markite;  14,  Chlorophylliie ;  15,  16,  Oigantolite ;  17,  AtpaHolite;  18*  Prateolite; 
19,  Weinite ;  20,  Jryrargillite ;  21,  22,  Liebenerite, 

Si      £1  9e        i       ^g     il 

1.  Aurergne,*  PiVi.  66-96  25-48       5-51     7*89    8-76     1-41,  Sa  0-89=1 00*4 2,  Gm. 

2.  Neustadt, r«rf,  "    64*6    23*6  11-2      08       1-2, J'e7-8,lilnl-6=100-8,F. 


i 


14 


« 


Penig. 


8. 
4. 
5. 

6.  Aue, 

7.  Aurergne, 

8.  Saxony,  G. 

9.  Chamouny.G. " 


It 


ii 


<i 


« 


li 


46-0     80-0       12-6  12-4  

48-00  28-00       9-66  11-86  

47-00  88-86  J'e7-08  10*74  2-48 

46-88  27-65       7-84     652  1-02 

47-60  81-80  I?e8-92    9*05  

46 10  3-2.46    '*  4-27     9*00  2-26 

44-70  81-64    "6-67     7-89  2-86 


-:=100,  Massalin. 
8-0,  Ca  0-76=100-70,  Scott. 
8-88, CaO-79,]Sra  1-07,  R. 
7-80,  6a  0-49,  Sa  0-40,  R. 
6-03,  ^al  •78,CaO'92=100,  M. 
6-46,  iSTa  0-46=100, 
6-89,  iSfa  0-95=100, 


a  In  porphyry.    The  magnesia  in  the  analysis  includes  some  mangaiMte. 


10.  Grafen,  Fahl,       44-60  8010       886 


« 


11.  " 

12.  Abo,  Bonid, 


44-96  80-70 
46-06  80-05 


7-22 
6-80 


18.  Brevig,  Jfftmar.    45-97  82-08       8-88     —  10-82 


1-98    6-76    9-86,  An  224,  Sa  HF    tr. 

Ca.  1  -86=100-23,  Wacht 
1-38     6-04    8-66,  Stn  1-90.  6a  0-96,.  W. 

9-00  10*60,  (some  ifcn  with  Mg)= 

100,  B. 

5-49,  Sin  0-41, 6a,  Pb,  Cu,  Co, 

Ti,  0-46=98-66,  Erdmann. 

8-60,  An  4-08,  P  «r.=98-82,  J. 

6-00,  Sin  0-89,  ifA  1*20,  F.  tr. 

Wachtmeister. 

42-69  26-78     1421     6-44    2-72    6-70,  S[n  1-07,  Marignac 

a  Reckoned  as  protoxyd  by  Bfarisnac,  instead  of  peroxyd,  which  reduces  an  excess  in  the  analysis 
of  Wachtmeister,  and  conforms  it  to  Bfarignao*s  determination. 


14.  Unity,  Chhroph,  46-20  27-60 
16.  Tamela,  Oigant.  4627  26-10 


8-24 
14-04* 


2-70 


9-60 
3-80 


16. 


« 
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Si      21         Pe 

17.  Erageroe,  Atp.    60*40  82*88       2*84 

18.  Brfikke,  Prat.      40-94  28-79       6*96* 


aa  Helsingfon^Pyr.  48*98  28-98  6-80  1-06 
81.  FleimMr,  Liebn,  44-66  86*51  1-76  9.90 
22.  "  "  44*46  88-76F?    2*26     646 


—  8*01    6-78=99*86,  Soheorer. 

18-78    7*88,  iSln  0*82.  ^,  On,  Cb, 

to,  0*60=98*68.  Erdmsmi. 

19.  Fahlnn,  WeU       68*69  21*70       1*48    4-10    8*99    fi  and  NH*  8*20,  Xn  0*68,  llTa 

0*68,  2d  0*8=100*72,  Wadit 
2-90^  fi[16-47,  ]Sra  l'86»9948,Kord 
1*40  £[  C  4-49,  fTa  0-9a»99^,  M. 
tr.  '*  4:76*,  Na  8*79,  Oa 

1-68=101^,  T.  H. 

*  Reckoned  as  protozyd  by  Erdmann.  ^  With  magnesia.  *  Losa. 

PiniU  inoludee  the  alkaline  varieties  of  altered  iolite,  (analyses  1  to  9).  In  6 
or  12-8ided  prisms ;  cleavage  often  indistinct,  sometimes  basal ;  color  fgnj  to  gray- 
ish-green or  brown.  H.^2*6.  Analysis  5  corresponds  in  formula  to  ioiite-p2H; 
7,  8,  9,  iolite  +8fi,  Marignac;  6,  to  iolite  -Hid  Si*+6]S,  Rammelsberg.  B.BL 
whitens  and  fases  on  edges.  Occurs  in  Auvergne  at  the  Pay-de-Dome,,  in  decom- 
posed feldspar  porphyry ;  at  Schneeberg  in  granite.  Oosite  related  to  pinite  Is 
from  near  Baden. 

Fahlunitej  Hisinger,  (AnaL  10,  11),  Bonsdarfflte  or  Hvdraus  loliU  of  Bonsdorfl^ 
(AnaL  12),  Eimarkite,  Erdmann,  ^naL  18),  CMorophyllite,  Jackson,  (AnaL  14).-^ 
These  are  very  similar,  occurring  often  in  large  6  and  12-sided  prisms,  the  form  of 
the  original  iolite.  (sometimes  6  inches  across),  with  basal  cleavage  .nsnally  perfeet 
and  sometimes  nucaceous.  Folia  brittle.  Color  gray  or  grayish-green^  greenish 
brown,  dark  olive  green.  Lustre  pearly.  G.  in  Fahlmiite  2*6 — 2-79 ;  in  Ennar- 
kite  2*709 ;  in  Ghlorophyllite,  2*706.  B.B.  fdse  only  on  the  thinnest  e^^^  Bon^ 
dorffite  and  Fahlonite  correspond  to  lolite+BlS  *,  Esmarkite,  to  Iolite-|-8lQ[ ;  Ghlo- 
rophyllite to  IoliteH-2!& ;  bnt  the  water  is  not  constant,  and  the  varieties  are  net 
distinct.  Fahlunite  occurs  with  iolite  at  Fahlun  ;  BotUdorfite  at  Abo ;  JBmnarkUi 
is  from  near  Brevig ;  Chlwrophyllite  from  Uni^,  Me.,  and  Haddam,  Ct. 

Oigantolite,  Noraenskiold,  (AnaL  16,  16). — ^F'orms  and  cleavage  as  in  the  last;  H. 
about  8-6,  but  on  cleavage  surface  2;  G.=2*862— 2*878.  Greenish  to  dark  steel- 
ffray :  between  vitreous  and  waxy,  approaching  submetallio.  Formula  if  part  of  the 
iron  IS  perozyd,  (9e  2*88,  te  11*61),  equivalent  to  Iolite  +i£L  RR  fuses  with  in- 
tumescence to  a  light  greenish  slag.  From  Tamela,  Finland,  in  a  gneissoid  granita 
Crystals  large. 

Aapanolitef  Scheerer,  (Anal.  17).  In  prisms  like  the  preceding,  but  cleavage  lesa 
distinct.  H.=3'6.  G.=2'764.  Greenish  ffray  to  whitish.  Lustre  weak.  Com- 
position, Iolite  +Xl  Bi'-|-6fl.  B.B.  infusible.  From  Krageroe  in  Norway,  with 
quartz  and  iolite. 

PrMeoUte,  Erdmann,  (AnaL  18).  In  prisms  with  basal  cleavage,  like  the  abovs. 
Green,  with  lustre  greasy.  Fracture  flat-conchoidal  and  splintery.  H.^:8*6.  G.= 
2-754.  Composition  if  we  iron  is  peroxyd,  lolite-f-SS,  Rammelsberg.  RK  fusai 
on  thinnest  edges  only  to  a  bluish  green  glass.  From  BrSkke,  near  Brevig,  Norway, 
in  granite. 

Weissite,  TAnal.  19).  Similar  to  Fahlucite.  Color  blue,  green.  G.=2'8.  Formn- 
la  given,  B'§i*-h2SSi*.  From  Fahlun,  occurring  in  chlorite  state  in  masses  ss 
larffe  as  hazlenuts. 

Tennant  has  analyzed  a  mineral  from  Canada  East,  (Rcc  Gen.  ScL,  1886,  May, 
882),  which  has  the  composition  of  WeUHte,  affording  Si  66*05,  Hi  22*60,  Ag  6'70, 
^e  12*60,  An  trace,  Ca  1*40,  fi  2*26=99*60.    A  relation  to  Weissite  is  doubtfuL 

PyrarffillUe,  Nordenskiold,  (AnaL  20).  In  prismatic  forms ;  cleavage  not  distinei 
H.=:3*6.  G.=2*6.  Partly  black,  or  bluish,  hver-brown  or  dull  red,  and  dull  resin- 
ous. Odor  arffillaoeous.  Composition  given,  tL  5i-f-^  Si+4^  B3.  infusible, 
beoominff  a  little  glazed  in  a  strone  heat.  Soluble  in  muriatic  acid.  Near  Helsing- 
fors,  Finland,  in  granite.    Pyrargillite  is  referred  to  altered  iolite  by  Bischot 

Liebenerite,  (AnaL  21,  22).  In  6-sided  prisms,  without  distinct  cleavage.  H.=S^ 
G.=s2*814.  Greenish-gray  and  somewhat  greasy.  Fracture  splintery.  Formula 
given  B*3i'-f  6^1  Si+5£L  RR  whitens  and  intumesces,  but  does  not  fuse.  From 
a  red  feldspar  porphyry  at  Mt.  Yiesena,  Fleimser  Valley,  in  porphyry.  Yon  Hauer 
states  that  his  specimen  had  no  appearance  of  alteration.  The  referenee  of  this 
mineral  here  may  not  be  correct 
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JberUe,  Svanberg,  from  Montalvan  near  Toledo,  Spain,  probably  belongs  here.  It 
occnrs  in  large  six-sided  prisma  with  basal  cleavage.  H.=2-6.  G.=2*89.  Vitreous  to 
pearly  Composition  according  to  NorUn,  (Ofv.  a£  K.  V.  Ac.  Forh.,  1844.  219).  Bi 
40-90,  il  80-74,  t'e  IS^Y,  Mn  1  -33,  Ca  0-40.  Ag  O'Sl,  fc  4-67,  fTa  0*04,  fl  5-56=99-82. 
B.B.  fnses  to  a  dark  pearl. 

BuranUe  of  Thomson,  (Min.  L  884),  from  Canada,  near  Lake  Huron,  is  considered 
an  altered  mineral  near  Fahlunite,  by  T.  a  Hunt.  Thomson  in  his  analysis  obtain- 
ed. Si  46-80,  41  88-92,  Pe  4-32,  Ca  8-04,  jS[g  1-72,  fl  4-16=99-96.  Infusible.  Not  at- 
tacked by  acids. 


4.  MICA  SEcrnoN. 

Oxygen  ratio,  (type  ratio),  1  :  1 ;  but  ratio  varying  to  1 :  |.  Struc- 
tore  micaceous.  *^ 


MusoovrTE, 

(tV  »*+iP 

Mabgasoditb, 

(in  part).  (|B'+fS)  Si 

PULOGOPXTE, 

(f»'+|a)Si. 

BlOTITE, 

(iil«-H»)SL 

Lepiooute. 

(in  part),   (»»Jt)  Sil. 

ti 

(B*. »)  Sil 

(< 

(ft', »)  Si. 

LXPIDOMELAME, 

(iJf+|»)SL 

.4 


The  micas  have  been  considered  as  either  monodinic,  trimetric  or  hex- 
agonal. But  Senarmont  in  his  recent  investigations  has  shown  that  mono- 
clinic  forms  do  not  exist.  He  argues  this  from  the  fact  that  no  twins  have 
been  observed  in  which  the  terminal  faces  are  inclined  to  one  another,  while 
they  are  common  parallel  to  the  prismatic  planes  with  these  faces  in  one  and 
the  same  plane,  as  observable  by  optical  means  when  not  otherwise  apparent 

It  is  well  known  that  slight  admixtures  of  foreign  ingredients  change 
^eatly  the  axes  of  polarization ;  moreover  the  same  plate  often  varies  several 
degrees  in  the  apparent  optical  angle  in  different  parts. 

But  notwithstanding  the  variations  thus  occasioned,  there  is  still  a 
wide  interval  between  the  common  micas  and  the  phlogopites,  the  former 
varying  in  the  anj^le  between  the  apparent  axes,  from  45^  to  78^,  the  latter 
not  exceeding  20  .  The  following  are  the  results  of  the  examinations  of 
micas  by  SillimaU)  Jr.,  (Am.  J.  Sci.,  [2],  x,  372,  and  Senarmont,  (Ann.  de  Oh. 
et  de  Phys.  [3],  xxxiii,  391,  xxxiv,  l7l.  They  are  important  as  identifying 
localities,  independently  of  their  optical  interest. 

*  The  species  Margarite  and  Euphyllite  appear  to  be  homo<BmorphoaB  with  the 
micas ;  but  being  hydrous  they  are  arranged  near  cUorite. 

28 
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I.   Observations  of  Sillinian,  Jr. 
1.   American  Muscovite  and  iLepidolite  ;  Angle  from  56^  to  16^ 


1. 

2. 
S. 
4. 
5. 
6. 

1. 

8. 

9. 
10. 
11. 
12. 
18. 

14. 
16. 
16. 
17. 
18. 
19. 

20. 
21. 
22. 

23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
81. 
82. 
88. 
34. 
36. 
36. 
87. 
88. 
39. 
40. 
41. 
42. 
48. 
44. 
46. 
46. 
47. 

48. 


New  York  Island,  4  m.  from  City,  violet  grt^y,  containing 

black  grains, 
Royalston,  Mass.,  dark  brown,  fine  crystal, 

ib.  ib  ib.  ib.  another, 

Pennsbury,  Penn.,  smoky  brown,  striated, 
Philadelphia,  Penn.,  greenish  gray,  banded, 

ib.  ib.     near   Fairmount,  smoky  brown;  re- 

sembles No.  4, 
Oxford,  Maine,  light  brown, 
Monroe,  Conn.,  brown  with  patches, 
Royalston,  Mass.,  violet  brown ;  in  thick  plates. 
Local,  f  greenish  gray ;  in  crystals, 
Falls  road,  2^  m.  from  Baltimore,  transparent  brown, 
Near  EUicott's  Mills,  Md.,  ib.  ib., 

**  Jones  Falls,"  near  Baltimore,  blackish  green ;  symmetri- 
cally banded, 
Greenneld,  Conn.,  greenish  yellow, 
Haddam,  Conn.,  (Qnarry  Hill),  clear  brownish  green, 
Grafton,  New  Hampshire,  light  brown,  transparent. 
Union ville,  Penn.,  white.  Corundum  locality, 
Acworth,  N.  H.,  greenish  gray,  in  granite, 
Grafton,   N.  H.,   another  specimen,  light  brown,   with 

quartz  and  tourmaline, 
Templeton,  Mass.,  transparent  brown. 
Orange,  Mass.,  ib.  ib,    beautiful  crystals, 

Willimantic  Falls,  Conn.,  brownish  green,  transparent  in 

granite, 
Pennsbury,  Penn.,  brown  crystals ;  another  locality, 
Royalston,  Mass.,  dark  brown  ;  2d  locality, 
Grafton,  N.  H.,  light  brown  ;  3d  specimen, 
Middletown,  Conn.,  brownish,  feldspar  quarry, 
Chester,  Hampden  Co.,  Mass.,  greenish  white, 
Norwich,  Mass.,  greenish  yellow ;  Spodimiene  locality, 
Pennsbury,  Penn.,  (8d  local.),  brownish  green, 
Goshen,  Mass.,  greenish  yellow,  with  spodumene, 
Greenfield,  N.  Y.,  brownish;  Chrysoberyl  locality, 
Huddam,  Conn.,  brownish;  in  large  plates, 
Gouverneur,  N.  Y.,  brownish- white,  in  boulder. 
Templeton,  Mass.,  (2d  spec.,)  transparent  brown, 
Leiperville,  Del.  Co.,  Pa.,  faint  greenish,  plicated, 
Jefferson  Co.,  N.  Y.,  greenish;  in  a  boulder, 
Hebron,  Maine,  light  urown,  transparent, 
Norwich,  Mass.,  yellowish  green  transparent ; 
Haddam,  Conn.,         ib.        ib. ;  Columbite  locality, 
E.  Chester.Weatchester  Co.,  N.  Y.,  yellowish  green  boulder, 
Paris,  Maine,  *     ib.  ib.,. 

ib.      ^  ib.,  ^  ib.  ib., 

Brunswick,  Maine,  whitish  brown,  silvery, 
Gouverneur,  N.  Y.?  fair  rose  color  ;  no  lithia, 
Paris,  Maine,  whitish  green ;  with  green  tourmaline, 

ib.        ib.  ib.     another, 

Orange,  N.  H.,  gray,  with  flattened  tourmaline,  quartz  and 

feldspar, 
Pounal,  Maine,  nearly  colorless  ;  lithia  f  mica. 


AMMtrent  Anfle. 

56®  20'-66®  40' 

67®  80' 

68°-69® 

69® 

60®  80'-«l® 

60®-62®  80' 
62®  42'-68® 
64®  80'-66®  8(»' 
65®  • 

66®  80'-66<» 
66®  80'-«6®  W 
66®  80' 

66®  16'-66®  80' 
66®  80'-67® 
67® 

67®  80' 
67®-67®  28' 
67®  16'-67®  80' 

68®  6'-68®  20^ 
69®  80'-69®  40' 
69®  80'-69®  40' 

69®  30^-69®  60' 
69®  27'-70® 
60®  40'-70® 
69®-69®  80' 
70®-70o  3Q/ 
70®-70®  30' 
70®  80' 
70®-70®  80' 
'«0®-70®  80 
70®  46'-71' 
70® 
70® 

70®  16' 
70®  30'-71® 
71®-71®  80' 
'?lO40'-71®  60' 
71®  46' 

71®  80'-71®  46' 
71®  80-72® 
72®  16'-72®  80' 
72®  80' 

72®  87 '-72®  60' 
78®-78®  6' 
74®-74®  80' 
78® 

78®  74' 
74®  60-76' 
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49.  Goshen,  Mass.,  yellowish  gi:£en ;  with  indicolite, 

60.         ib.         ib.,  "      mother, 

51.  Lenox,  Mass.,  rose-colored  lithia  (?)  mica;  with  albite, 

2.  Amtrican  PMogopite. 


Apparent  Angle. 

76°  80'-76° 
76°-76**  80' 


80' 


10°  f 

10°  I 

10°  80'-10°  60' 

11° 

11°? 


1.  Pope's  Mills,  St  Lawr«noe  Co.,  N.  Y.,  gUsgy  transparent, 

2.  £d wards,  N.  Y.,  rich  reddish  brown, 
8.  St  Lawrence  Co.?  N.  Y.,  yellowish, 
4.  Vrooman's  Lake,  N.  Y.,  in  lone  crystals  of  a  yellow  color, 
6.  Edward's,  N.  Y.,  rich  yellowish  brown  color, 

6.  Warwick,  Orange  Co.,  N.  Y.,  in  limestone,  yellowish, 

7.  Falls  of  the  Grand  Calnmet,  Canada,  yellowish  green  crys- 

tals many  inches  long, 

8.  Popels  Mills,  St.  Lawrence  Co.,  N.Y.,  large  crystals,  fine  yel- 

lowish brown, 

9.  Edwards,  N.  Y. ;  2d  specimen,  yellowish  brown, 

10.  Churches  Mills,  Rossie,  N.  Y.,  resembles  the  Pope's  Mills, 

1 1.  Near  Skinner's  Bridge,  Rossie,  N.  Y.,  silvery  yellow  mica, 

12.  Carlisle,  Mass.,  rich  yellowish  brown, 
18.  Rossie,  N.  Y.,  near  Mrs.  Story's,  light  yellowish, 
14.  Pope's  Mills,  St  Lawrence  Co.,  brownish  yellow  hexagonal 

crystal, 
16.  Natural  Bridge,  Jefferson  Co.,  N.  Y.,  rich  yellow;  associ- 
^  ated  with  serpentine ;  same  as  anfilyzed  by  Mdtzendorff, 
16.  bis.    ib.         ib.,  another  specimen, 

16.  Edwards,  N.  Y.,  white  silvery,  curved  crystals, 

17.  Vicinity  of  Rossie,  N.*  Y.,  rich  yellow  brown  ;  probably  the 

same  as  Gouverneur, 

18.  Essex,  N.  Y.,  in  limestone,  deep  rich  brown  color, 

19.  Upp>er  Ottawa,  Canada,  reddisa  yellow  transparent, 

20.  Moriah,  Essex  Co.,  N.  Y.,  very  dark  smoky  red, 

21.  Gouverneur,  N.  Y.,  brownish  copper  red;  Pope's  Mills, 

22.  Somerville,  N.Y.,  faint  brownish, 

28.  Burgess,  Canada  West,  bronzy,  almost  metallic,  semi-trans- 
parent if  thin ;  opake  in  plates  a  line  thick ;  slightly 
elastic  only,  found  with  apatite  in  sandstone, 

24.  Franklin,  N.  J.,  bronzy  yellow, 

26.  Burgess,  Canada  West,  whitish  yellow, 

26.  Fine,  St  Lawrence  Co.,  N.  Y.,  very  dark  olive  brown, 

27.  Amity,  N.  Y.,  opake  silvery  white, 

28.  Sterling  Mine,  Morris  Co.,  N.  J.,  rich  yellowish  brown,  in- 

clining to  red :  in  limestone. 

29.  Suckasunny  Mine,  N.  J.,  deepolire  brown,  inclining  to  yel- 

low;  in  limestone. 

30.  Newton,  N.  J.,  yellow ;  imperfect  and  very  small;  in  lime- 

stone. 

31.  Lockwood,  Sussex,  Co.,  N.  J.,  deep  olive  brown,  like  the  mica 

of  Fine,  N.  Y. ;  in  limestone. 

Nos.  20  to  27  are  less  transparent,  and  the  observations  arc  not  exact  Besides 
the  above  American  phlogopites,  there  is  another  found  at  Oxbow,  N.  Y.,  a  brownish 
olive  green  variety  at  Warwick,  Pa,,  of  about  10°  ;  a  reddish  coppery  variety  from 
St  Jerome,  Canaila,  mentioned  by  Blake,  (p.  221.) 


18°-18°  12' 

18°  80' 

18°  80' 

18°  80'-14° 

14° 

14° 

16° 

15° 

16° 
16° 
16°  80'-16°  80' 

16°  7'-16°  16'' 
16°  80' 
17°  80'-18° 
Estd.  16°-17° 

5°-7° 


Angle  very  low. 
About  34° 
About  10° 
Estd.  10°-12° 
lu°-12° 
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II.  Observations  of  Senamumt* 

(1. )  2£ie<u  whose  optical  axes  are  situated  in  the  diametral  plane  of  the  Umger 

diagonaL 

Appar.IneL. 

1.  Odontcbelon,  Daonria ;  gangae  dolomite  and  diopside ;  brown ;  crjBt.  1-  2^ 

2.  Lou. 1    Hexagonal ;  traoBparent ;  brown,  a  little  greenish,  1-  8^ 

8.  Loc f    Hexag. ;  transparent;  dear  brown,  1-  2^ 

4.  Loc. f    Hexag. ;  transparent ;  copper-colored,  *-  4* 

5.  Ceylon.     Hexag. ;  transparent ;  clear  green,  nearly  colorless,  8~  4^ 

6.  Philadelphia.    Transparent ;  clear  olive-green,  67'68^ 

7.  Siberia,  in  white  qnartz.    Silvery,  imperf.  transparent,  87-68^ 

8.  Zillerthal,  in  albite.     Silvery,  idiperf.  transparent,  68-i(9^ 

9.  Arendal,  in  a  feldspathio  rock.    Transparent ;  pale,  58r-69° 
10.  Loc f    Transparent ;  gray,  rhombs,  C8--69^ 

n.  Loc.  _,    He»g. ;   \  ^^S^Y^^^'  «="' 

12.  Loc f    Transparent ;  clear  orown,  58-59® 

18.  Couzeranf    Silvery,  greenish-gray,  with  concave  surface  of  cleavage,  60^ 

14.  St.  Gothard,  in  quartzose  gneiss ;  hexag. ;  silvery ;  clear  gray,  60® 

16.  Miask.    Transparent ;  clear  olive  green,  68-68® 

18.  Ekatherinenburg.     Transparent ;  clear  pale  rose,  68-64® 

21.  Schetank.     Imperfectly  transparent ;  rose-colored,  67® 

28.  Brittany.    Transparent,  rhombic  octahedrons ;  blond,  68® 

24.  Eimito.  Finland.    Rhombic  octahedrons ;  transparent ;  dear  blonde,  67-68® 

26.  Finland.    Crystals,  silvery ;  grayish  green,  67-68® 

27.  Aberdeen.    Transparent;  blonde,  68® 

28.  Ekatherinenburg.     Rhombic  prisms  in  feldspar ;  cryst ;  transparent ; 

nearly  blonde,  69-70® 

29.  Loc f     Colorless;  but  affords   \  JJ't.^Vf  3nn  '  ^o 

(  an  outer  region,  oO" 

82.  American,  probably ;  Lepidolite  or  rose  mica,  74-76® 

88.  Alengon.    Hexag. ;  transparent ;  grayish  blonde,  76-77® 

(2.)  Micas  trith  the  optical  axes  in  the  diametral  plane  of  the  shorter  diagoneU. 

84  Lake  Baikal.     Hexag.;  deep  brown;  transparent,  1° 

85,  86,  87,  88— micas  of  unknown  locality,  1-  4® 

89.  Loc. f     Hexag.;  deep  bottle  green,  16® 

40.  Saxony.     Hexag.;  silvery,  clear  gray ;  transp.,  macled,  44® 

42.  Zinnwald,  with  tin  ore.     Hexag. ;  silvery,  greenish  blonde  by  trp.  46-47® 

48.  Loc. f     Hexag.;  transparent;  colorless;  60® 

44.  Lepidolite;  rhombic,  55® 

46.  Piedmont.     Rhombic ;  silvery  reflection ;  grayish-green  by  trp.  68® 

48.  St.  F^r^ol,  near  Brives.     Transparent ;  olive-green,  65® 

49.  Milan.     Hexag. ;  greenish-white ;  silvery ;  unctuous,  not  elastic,  65® 

51.  Fossum,  Norway.     Hexag. ;  clear  olive-green,  66® 

52.  Scotland.     Brown  ;  in  large  thick  crystals,  68® 
54  Tarascon  (Ari^ge).     Rhombic  ;  transparent ;  colorless,  69® 

55.  Ural,  in  graphic  granite ;  octahedrons  in  quartz ;  silver  lustre ;  color 

blonde,  72® 

56.  Uto.     Rhombs ;  lustre  silvery ;  yellowish  blonde  by  trp.,  72-78® 

On  examining  different  micas  pressed  between  two  plates  of  glass,  and 
subjecting  them  to  changes  of  temperature,  Senarmont  found  no  perceptible 
change  in  the  optical  axes. 

Many  of  the  micas  that  were  reputed  unaxial,  and  are  properly  biotite,  were 

'^  The  micas  of  doubtful  locality  in  Senarmont's  table  are  in  general  here 
omitted  ;  but  his  numbering  is  retained. 
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shown  by  Silliman  and  also  by  Blake,  to  present  the  optical  characters 
of  a  biaxial  mica  with  a  very  small  angle.  This  biaxial  character,  however, 
has  been  attributed  by  some  to  the  lamellar  structure  of  the  mica.  But 
Dove  has  recently  shown  by  a  new  method,  (Berichter  Acad.  Berlin,  April, 
1 853),  that  they  are  actually  biaxial,  and  they  are  so  regarded  by  Senar- 
mont  The  greenish-black  mica  of  Monroe,  analyzed  by  von  Kobell,  is  an 
example. 

Mr.  W.  P.  Blake  gives  the  following  list  of  such  micas,  part  of  which  may 
be  phlogopites,  (Amer.  Jour.  Sci.[2],  xii,  6)  : 

1.  Olive-green,  from  Greenwood  furnace. 

2.  Silvery,  from  Easton,  Pa. 

8.  Crimflon,  from  Topsham,  Maine. 

4.  Dark  green,  from  VesuviuB,  seven  different  varieties. 

5.  Deep  copper  red,  from  Franklin  furnace,  Sussex  Co.,  N.  J.  (probably   a 
phlogopite). 

6.  Dark  bottle -^een,  from  Moor's  Slide,  Ottawa,  Canada. 

7.  Dark  brownish-ffreen,  from  St  Lawrence  Co.,  N.»Y. 

8.  Rich  smoky  yellow,  and  another  dark  brownish-red,  from  Hammon,  St. 
Lawrence  Co.,  N.  Y. 

9.  Dark  brown,  from  Gouverneur,  N.  Y. 

10.  Dark  green,  from  Monroe,  Orange  Co.,  N.  Y. 

IL  Fiery  red  by  transmitted  light,  from  Moriah,  Essex  Co.,  N.  Y. 

12.  Copper  red,  from  St.  N.  Jerome,  Canada  East — angle  10°.  A  phlogopite. 

No  micas  were  examined  by  Mr.  Blake  but  what  gave  indications  of  two 
axes,  when  they  were^not  too  dark  for  trial.  The  following  are  some  of  these 
darker  varieties :  a  dark  green  by  transmitted  light,  from  Sussex  Co.,  N.  Y. ; 
another  from  Middletown,  Ct ;  another  from  New  York  Island. 

According  to  investigations  thus  far  made,  the  muscovites  vary  in  the 
apparent  inclination  of  the  axes  between  44°  and  75°  ;  the  phlogopites  be- 
tween 5°  and  20° ;  the  biotites  range  below  6°.  Silliman,  Jr.,  observes  that 
the  muscovites  are  confined  to  granitic  and  other  igneous  rocks,  while  the 
phlogopites  are  exclusively  found  in  granular  limestone  and  serpentine.  The 
former  contain  in  general  potash  or  lithia,  and  little  magnesia ;  and  the 
latter  contain  magnesia,  and  often  but  little  alkali. 


MUSCOVITE,  2).     Oblique  Mica.    Biaxial  Mica.     Potash  Mica.     Common  Mica. 
Glimmer,  in  part.    Phengite,  Kob.    Muscovy  Glass.    Yerre  de  Muscovie. 

Trimetric  ;  1 :  7=120°.  Occurring  forms  usually  hemihedral, 
with  a  monoclinic  aspect.  Cleavage  :  basal  eminent ;  occasion- 
ally also  at  right  angles  to  two  opposite  sides  of  (9,  separating  in 
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fibres.  Twins :  often  observable  by  internal  markings,  or  by  po- 
larized light ;  composition  parallel  to  /.  Folia  sometimes  aggre- 
gated in  stellate,  plumose,  or  globular  forms ;  or  in  scales  and 
scaly  massive. 

H.=2 — 2-5.  G.=2-75 — 3-1.  Lustre  more  or  less  pearly.  Color 
white,  gray,  pale-green,  and  violet-yellow,  sometimes  brown  and 
dark  olive-green  ;  colors  different  in  axial  and  diametral  directions. 
Streak  uncolored.  Transparent — translucent.  Thin  laminse  flex- 
ible and  elastic,  very  tough.  Sectile.  Biaxial ;  angle  between  the 
axes  of  polarization  45° — 75°. 


Compogiti<m.--{k\  fi)5i?;   mostly  (A-^-fH®)?"-    Analyses:    1,  2,  H.  Rose, 
(Schw.  Jour,  xxix,  282,  and  Gilb.  Ann.  bud,  13,  ana 
V.  Ac  H.  1839,  166);  4,  6,  6,  Rose,  (loc.  cit);  7, 
hautl,  (Ann  d.  Ch.  u.  Pharm.  xliv,  40) : 

Si         %1       Pe      Sin      iSlg 
47-50     37-30  'S-ao    0-90    


Pogg.  i,  76);  3,  Svanberg,  (K. 
Svanberg,  (loc  cit) ;  8,  Sebaf- 


1. 
2. 
8. 

6. 
6. 


Uto 

Broddbo,  46*10 
47-97 
Fahlun, 
Kimito, 
Ochotsk, 


7.  Abborf. 


46-32 
46-36 
4719 
89*46 


81*60 
81*69 
34*52 
86-80 
83*80 
9*27 


8-66 
6-37 
6-04 
4*63 
4-47 
86*78 


1-40 
1-67 


2-11 
trace 
2*68 
-      8*29 


ti 

9*60 
8-89 
8*31 
8-22 
9*22 
8*36 
6-06 


a  Fuchsite,  47*95     34-46     1-80 


0*72  10*76 


HF 

0*66,  fi  2*63=101 -69,  Rom. 

1-12,  fi  1-00=98-26,  Rosd. 

,  F  0-72,  Al  0-86,  fi  8-82,  a 

1  -09,  fl  O-OS.Ti  traee=s»9-l%,  R. 
0-71,fl:i-84=99-62,  Roea 
0-29,  ]0f  4*07,  Ca0-18=lO0-88,R. 

,  F  0-29,  Ca  0-82,  **e  1^46, 

]S[n  2*67=90-69,  Svanberg. 

,  t  0*35,  <Br  8-96,  iSfa  0-87, 

Ca  0*42=100-76,  Sdial 

In  analyses  2  to  6  the  oxygen  of  the  protoxyds,  perozyds,  and  silica  lias  the 
ratio  1  :  12  :  16 ;  or  as  nearly  1  :  12  :  16^,  which  gives  for  the  oxygen  ratio  for  the 
bases  and  silica  4  :  6,  and  affords  the  above  formma. 

The  Abborforss  mica  (No.  7)  gives  closely  tfie  ratio  2  :  9  :  12. 

Analysis  No.  8  has  nearly  the  ratio  1:9:12.    Tbie  formula  corresponding  would 

B.B.  fuses  with  some  difficulty  to  a  grayish-yellow  blebby  ^lass.  Dissolves 
easily  with  borax  and  salt  of  phosphorus,  leaving  with  the  last  a  silica  skeleton. 

The  variety  composed  of  scales  arranged  in  plumose  forms  is  called  plumose 
mica  ;  and  that  witli  a  diagonal  cleavage,  prismatic  mica. 

Mica  is  one  of  the  constituents  of  granite,  and  its  associate  rocks,  gneiss,  syenite, 
and  mica  slate  It  also  occurs  in  more  recent  a^regate  rocks ;  also  in  imbedded 
crystals  in  granular  limestone,  wacke,  trachyte,  and  basalt  Coarse  lamellar  aggre- 
gations  often  form  the  matrix  of  crystals  of  topaz,  tourmaline,  and  other  mineral 
species.     The  Fuchtite  is  a  green  mica  from  Schwarzenstein  in  the  Tyrol 

Siberia  affords  laminse  of  mica,  sometimes  exceeding  a  yard  in  diameter ;  and  other 
remarkable  foreign  localities  are  at  Finbo  in  Sweden,  and  Skutterud  in  Norway. 

Fine  crystallizations  of  mica  occur  in  granite  at  Acworth,  Grafton,  and  Alstead, 
N.  H.,  and  the  plates  are  at  times  a  yard  across  and  perfectly  transparent;  also  at 
Paris  and  Streaked  Mountain,  Maine  In  Massachusetts,  at  Chesterfield  with  tour- 
maline and  Albite.  Barre  and  South  Rovalston,  in  two  localities  with  bervl,  and 
at  Mendon  and  Brimfield  ;  at  Chester,  Hamden  Co.,  Mass.,  faint  greenish.  A^een 
variety  occurs  at  Unity,  Me.,  on  the  estate  of  James  Neal;  and  prismatic  micA  at 
Russell,  Mass.  In  Connecticut,  at  Monroe  of  a  dusky  brown  color,  having  internal 
hexagonal  bands  of  a  darker  shade ;  in  brown  hexagonal  crystal  at  the  Middletown 
feldspar  quarry ;  at  Haddam,  pale  brownish,  with  columbite,  and  also  similar  at 
another  locality  with  garnets.  Six  miles  southeast  of  Warwick,  N.  Y.,  crystals  and 
plates  sometimes  a  foot  in  diameter,  in  a  vein  of  feldspar ;  a  mile  northwest  of 
Edenville  in  six-sided  and  rhombic  prisms ;  silvery,  near  Edenville ;  in  St*  Law- 
rence Co.,  eight  miles  from  Potsdam,  on  the  road  to  Pierrepont,  mica  is  found  in 
Slates  seven  inches  across ;  town  of  Edwards  in  large  prisms,  six-sided  or  rhombic  ; 
Greenfield,  near  Saratoga,  in  reddish-brown  crystals  with  chrysoberyl ;  on  the 
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Groton  acqueduot  near  Yonken,  in  rhombic  prisniB  with  a  transverse  cleav- 
age. In  rennsylvania,  in  fine  hexagonal  crystals  of  a  dark  brown  color  at 
Pennsbury  near  Pennsville,  Chester  Go. ;  in  Philadelphia  Co.  on  the  rail- 
road near  Philadelphia,  smoky  brown  with  hexagonal  internal  bands ;  at  Chesnut 
Hill  near  the  Wissahiccon,  a  green  variety;  at  Leiperville,  Delaware  Co.,  faint 
greenish ;  in  New  Jersey,  crystals  are  obtained  at  Newtown  and  Franklin.  In 
Maryland,  at  Jones's  Falls,  a  mile  and  three  ^aarters  from  Baltimore  ;  the  plates 
show  by  transmitted  light  a  series  of  concentnc  hexaeons,  the  sides  of  which  are 
parallel  with  the  sides  of  a  hexagonal  prism.  Other  localities  are  given  on  pages 
318  to  22a 

Thomson  has  analyj^  (Min.  i,  860)  a  mica  reported  from  Orange  Co.,  N.  T.,  and 
stated  to  be  in  "  fine  niomboidaJ  prisms/'  and  obtained  Si  49*88,  Al  28*67,  9e  7 '31, 
1 16*29,  Oa  6*18,  Li  0-06=101 -89,  affording  the  oxygen  ratio  1:8:  6=:fi5i+fiSi, 
corresponding  to  some  Lithia  micas. 

Another  nuca  from  Chamooni,  (probably  biaxial,  bnt  not  fully  ascertained),  af- 
forded Delesse,  (Ann.  Ch.  Phys.  [8],  xxv),Bi  41*22,  £l  18*92,  9e  21*81,  Ag  4*70, 
fi:  6*06,  ^a  1*40,  Oa  2*68,  te  6-03,  S[n  1*09,  ign.  0*9,  F  1 '68=99*78.  It  gives  the 
ratio  1:^:4,    6.»r8*127. 

A  chrome  mica  afforded  Schafhautl  (Ann.  d.  Ch.  11.  Pharm.  xlvi,  826)  Si  47*68,  £l 
1515,  Fe6*72,  SCg  11*68,  t7*27,  Hn  116,  ^r  6*91.  iSfa  117,  fi  2*86,  Fl  traee=z 
98*60. 

ALTBasD  Forms. — ^Mica  at  times  becomes  hydrated,  losing  its  elasticity  and  trans- 
parency, and  often  some  portion  of  the  alkalies  and  oxyd  of  iron. 

Margarodite, — It  is  possible  that  4fars'arcH/i to  (analyses  6  to  11  below)  may  result 
from  a  change  of  this  kind ;  it  is  a  change  in  the  oxygen  ratio  for  the  protoxyds,  per- 
oxyds  and  silica  from  1 :  12  :  16*26  to  2  :  12  :  17*6,  with  the  addition  of  some  water, 
a  change  due  partly  to  the  added  water,  and  perhaps  partly  also  to  the  addition  of 
magnesia  and  soda,  as  the  analyses  afford  more  soda  and  magnesia  than  exist  in 

8 

Muscovite.  The  formula  corresponding  to  the  above  ratio  is  (^tt'-(-yS)Si^.  In 
appearance,  and  optical  characters,  this  Mica  resembles  Muscovite ;  but  it  is  much 
more  pearly  or  silvery  and  less  transparent  and  elastic ;  and  it  is  often  in  radiated  ag- 
gregations of  scales  or  plates,  a  condition  which  would  expose  the  mineral  espe- 
ciaUy  to  alteration.  G.=2'872,  Schafhautl,  2*79—2*81,  Brewer;  2*817,  Delesse; 
2*881,  Rammelsberg.  ^ 

Oilbertite,  (Anal.  4,  6),  also  is  probably  hydrous  muscovite ;  it  gives  the  oxygen 
ratio  1^  :  12  :  16,  near  some  muscovite ;  but  it  has  lost  the  alkalies  or  part  of  them. 
H.=2*76.     G.=2*648.     It  is  from  Stonagwyn,  St.  Just,  Cornwall. 

Damourite  of  Delesse,  appears  also  to  be  a  Margarodite,  and  perhaps  a  hydrous 

Muscovite.  The  analysis  corresponds  to  the  formula(JLB'-hTV^^^  ^  +1^  It  has  a 
scaly  texture,  a  pearly  lustre,  yellow  or  yellowish-white  color,  and  occurs  associated 
with  kyanite,  at  Pontivy,  in  Brittany. 

Sericite  of  K.  List,  is  regarded  by  him  as  near  Damourite.  n.=l.  G.=2*897. 
Foliated  in  one  direction,  plates  undulated.  Lustre  silky.  Color  greenish  or  yel- 
lowish-white. B.B.  exfoliates  strongly,  and  fuses  on  the  edges  with  a  bright  light, 
to  a  grayish  enamel.  Decomposed  slowly  by  muriatic  acid.  Oxygen  ratio,  if  part 
of  the  iron  is  peroxyd,  1 :  8  :  6  :  f .  From  a  schist,  with  quartz,  in  the  Taxmus  range. 
Western  Germany. 

Mica  also  occurs  altered  to  Steatite  or  Serpentine,  through  the  action  of  bicarbon- 
ate or  silicate  of  magnesia  in  infiltrating  waters. 

A  hydrous  mica  (Wasserglimmer,  Monn,  Ann.  d.  M.  [8],  xvii),  afforded  Morin,  Si 
84-8,  M  10-2,  Ca  8*4,  Ag  81,  f'e  18*0,  An  6*0,  ftl4-4=98*9.  Oxygen  ratio  for  the 
protoxyds,  peroxyds,  silica  and  water,  2*24  :  1  :  8*79  :  2*66. 

The  following  are  analyses  of  other  hydrous  micas :  1,  J.  D.  Darrack,  (this  Min.  8d 
edit  867);  2,  Eussin,  (Ramm.4th  Suppl  76);  8,  Smith  and  Brush,  (Am.  J.  Sci.  [2], 
XV,  210,  xvi,  46);  4,  Lehunt,  (Thomson's  Min.  i,  285);  6,  Thomson  (ib.);  6,  Schaf- 
hlUitl ;  7,  Delesse,  (Ann.  d.  Mines,  [41,  xvi,  202,  1849) ;  8,  Ranmielsberg,  (Pogg. 
Ixxxi,  88) ;  9,  10,  11,  Smith  and  Brush,  (Am.  J.  Sci  [2],  xvi,  46,  47);  12,  Delesse, 
(Ann.   Ch.  Phys.  xv,  248);  18,  K.  List,  (Ann.  Ch.  Pharm.  Ixxxi,  181): 
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5i       21  Pe    ]f£g    Ca    j^a      fi:      £[ 

1.  Unionville,  i/iac.  46-76  89-20        tr.     1-02  0'89   «-6tt  4 -90=98 -82,  D. 

2.  Zaidovacs,        "     48*07  88-41        tr. 1010  8*42,  Sn /r.=100,  K. 

8.  Litchfield,        "     44-60  86*28  184  0*37  0*50  410    6-20  6*26,  An  andF<r.= 

100-6,  &  and  B. 

4.  Ck)mwall,  (?t/6.     4616  4011    ^"2-43  1-90  417   4-26=69-01,  Lehnnt. 

6.  f  "         47-80  82-62    "518  160   9*28     4-0<»=100-42,Thoin. 

6.  Zillerthal,  J/ar^.,  47*06  34-90Pel-50  1-96    4*07     7*96  1-46=98-88,  Seha£ 

7.  St.Etieniio,    "       46-23  33*08       3-48  2*10   1-45     8-87  4-1*2,  JU  and  F<r.= 

99*28  DalaHa. 

8.  f  "      47*84  82-36       3*06  1.28  U*29  1*66  10-26  2-43=99-06,  Ramm. 

9.  Monroe,  "      46*50  83-91       2*69  0*90   2*70    7-82  4*63,  F  0*82,  CI  aSl, 

Smith  dE  Bnuh. 

10.  "  "       46*70  38*76       8*11116    2-85     7  49  4*90,  F  0*82,  Q  0*81 

Smith  dE  Bmah. 

11.  Chester  Co.,  "      46*60  84*66        tr.     1*08  2*81  2*86    8*lU  6*4u='d9-29,  S  dE  B. 

12.  Dainourite,  46*22  87*85        tr, 11*20  6-26=99-62j>eUHe. 

18.  Sericite,  49*00  28*66       0*94  0*63  1-75     9*11  3*41,  te  8*07,  SiP 

1*60,  Ti  1-69=100-14,  L 

The  UnionvUle  mica  is  whitish;  ratio,  exclusive  of  water,  1*61  :  18-82:  24*29. 
That  from  Zndovact  gives  the  ratio  (exclading  the  water)  1  :  10*6  :  14*6,  correapond- 

ing  nearly  to  (^lt*-f4}B)Si»+ifiL  The  Litchfield  mica  is  nearly  colorleea  and 
pearly,  and  occurs  with  kyanite;  G.=2'76  ;  ratio  1-34  :  12  :  16*01.  The  Mwrgvro- 
dite  of  St  Etienne  is  in  graphic  granite ;  that  of  Monroe,  is  associated  with  topas 
andflnor;  that  of  Ches^r  Co.,  Pa.,  is  found  at  the  Pooiiiouse  quarry,  and  it  in 
amall  implanted  crystals  having  a  pearly  talco-micaceous  aspect,  associated  with 
implanted  crystals  of  orthoclase,  (Cnesterlite). 

Through  Marsarodite  the  mica  section  passes  to  the  chlorite  section  ;  and  if  a 
distinct  species,  it  should  be  arranged  near  Euphyllite. 

PHLOGOPITE,  Breit.    PJiombio  Mica.    Magnesia  Mica,  in  part 

Ti'iinetric.  In  rhombic  or  hexagonal  prisms,  with  refraction  bi- 
axial ;  / :  /=120°.  Color  yellow  or  copper  red :  also  white  or  col- 
orless, and  different  shades  of  brown.  Cleavage  as  in  Muscovite. 
Angle  between  apparent  optical  axes  5°  (or  less)  to  20°. 

(7am/)o»i<ton.— (|&*+2fi)§i=3lt*5i+2fiSi,  as  in  some  Idocrase  and  AUauite. 
1,  Mean  of  three  analyses  by  Meitzendorff,  (Pogg.  Iviii,  167) ;  2,  Svanberg,  (K.  V. 
Ac.  11.  1839);  3,  4,  6,  Crawe,  (Am.  J.  Sci.  [2],  x,  396) ;  6,  Delesse,  (Bull.  Soc  GeoL 
deFr.  [2],  ix,  121): 

Si        ^1       l^e    jilg     &n      £:      F 

1.  N.  Y.,  41-30  16-3o     1-11  '28-79   9-70  3-30,  Sa,  some  Li  0*05,  ign. 

0-28,  M. 

2.  Salu,  42'C5  12*86^^.11   20-89  1-06     6-03  0-62,]Srgi»-36,  Al0-l,fi[8-17;3t 

8.  Edwards,  N.Y.,  4016  17*36 2810    10*66  4-20,  ^a 0*63=101  "OU,  Craw- 

4.  "  40-36  10*46      29*65    7*23  "  4*94,  ign.  0*96=99-48, 

Craw. 

6.  "  40-36  16*08      30-25 6*07  2-66    "  4-39=99*80,  Craw. 

6.  Voages,  87*64  19*80^1-61  30-32  0*10     717  0*22    "  1*00,  ign.  1-61=99-97, 

Delesse. 

The  mica  of  No.  2  has  not  been  examined  optically ;  yet,  as  it  agrees  in  atomic 
proportions  with  the  Phlogopite,  it  appears  to  oelong  here.  The  oxygen  ratio  in 
this  species  is  probably  8:2:6.  Mr.  Craw's  analyses  however,  afford  1*77  :  1  :  2-69 
s=7  :  4  :  11,  and  Meitzendorff *s  nearly  the  same  The  silico-fluorids  in  the  former 
are  about  l-24th  and  in  the  latter  l-80th.  Delesse's  analysis  affords  the  ratio 
8:2:4. 

B.B.  like  common  mica,  fusing  to  a  white  enamel,  and  giving  the  reaction  osuaUy 
of  fluorine. 
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No.  3,  deep  yellowish  brown ;  4,  transparent  and  colorless ;  6,  from  same  crystal, 
but  opaque  from  partial  alteration. 

This  mica  is  especially  characteristic  of  granular  limestone.  For  localities  see 
page  219.    The  Yosges  mmeral  occurs  like  oSier  phlogopites  in  limestone. 

Altxrbd  Forms. — ^The  phlogopites  are  quite  liable  to  change,  losing  their  elastic- 
ity, becoming  pearly  in  lustre,  with  often  brownish  spots,  as  if  from  the  hydration 
of  the  oxyd  of  iron.  No  analysis  has  been  made  of  the  altered  mineral.  In  some 
eases  an  alteration  to  steatite  has  been  obseryed. 

BIOTTTE,  HauwMun,    Hexagonal  Mica.     Uniaxial  Mica.    Magnesia  Mica.     Rubel- 
lan,  Breit,     Meroxene,  Breit    Glinmier,  (in  part).     Rhombenglimmer,  Kengott. 

Trimetric?  Usual  in  tabular  prisms.  Cleavage:  basal,  highly 
eminent  Also  common  in  foliated  masses.  Kefraction  biaxial ; 
an^e  between  the  axes  less  than  5^. 

fi. — ^2-6 — 3.  G.=2-7 — 3*1 .  Lustre  pearly;  often  submetallie 
on  the  terminal  faces  of  the  prism ;  splendent — shining.  Colors 
various,  as  in  the  preceding  species,  usually  dark-green  or  brown, 
or  nearly  black :  sometimes  white  or  colorless.  Streak  uncolored. 
Transparentr--opaque.    Thin  laminsd  flexible  and  elastic. 

OompoHtum. — ^fi'Si-^SSiss^^lt'-l-i^Si,  as  in  Garnet.  Analyses :  1,  Elaproth, 
^it) ;  2,  H.  Rose,  (loc  cit.) ;  3,  4, 5,  KobeU,  (Eastn.  Arch,  xii,  29) ;  6, 7,  Svanberg, 
(loc.  cit);  8,  Eobell,  (J.  £  pr.  Chem.  xxxvi,  809);  9,  Bromeis,  (Pogg.  Iv,  112);  10, 
H.  Rose,  (Gilb.  Ann.  Ixxi,  13);  11,  Chodnev,  (Poffg.  Ixi,  881,  mean  of  2  anal.);  12, 
Varrentrapp,  (ibid) ;  18,  14,  Smith  and  Brash,  (Am.  J.  Sci.  [2],  xvi,  45,  46);  16,  C. 
Bromeis,  (Bischof 's  Lehrb.  d.  GeoL  ii,  1418) : 

Si        %      Pe       ifEg      & 

1.  Siberia,  42-60  1150  22*00     9*00  10-00,  Sin  2*0,  ign.  1-O0=98,  Klaproth. 

2.  "  40-00  12-67  19-08  15-70    5-61,  HF  2-10,  MnO-68,Ti  and  l?el-68,R. 
8.         "                   42-12  12'83  10-88  16-16     8-58,  *e  9-86,  fi  l•O7=10O^i9,  KobeU. 
4.  Monroe,  N.  Y.,  40-00  1616    7-50  21-54  1088,  HF  0-58,  Ti 02, U 8-0=99-76, K. 
6.  Greenland,        41-00  16-88    4*50  18*86    8-76,  HF /ra<;«,  ]^e6 -06, 19:4 -80=99 -85,K. 

6.  Pargas,  42-58  21 -68  10-89  10-27     8-45,  F  0-51,  Mn  0-75,  fi  8-86,  Ca  0-56« 

9p'80,  Sranberg. 

7.  Rosendale,         44-41  1686   11-26    4-06,  F 0-41,  J'e  20-71,  Mn 0*46, fi  118, 

Ca  0-90,  Ca,  0-48=101-60,  St. 

8.  Bodenmais,        40-86  1518  13-00  22-00    8-88,  fi 044=100-26,  Kob. ;  G.  2-7. 

9.  Vesnvins,  89-76  1699     8-29  2449    8*78,  Ca  0-87,  ign.  0-76,  nndc   01= 

10.  L.  Baikal,  42-01  16-05    4-98  25-97    7-66,  HF  0-68=97-19,  Rose.  [98-62,  B. 

11.  Vesuvius,  40-91  17-79  11-02  19-04    9*96,  Oa  0-8=99-02,  Chodnev. 

12.  Zillerthal,  89*85  16-07  13*21  15-60  &,  jfa  and  loss  18*68,  Ca  0*42=100,  Y. 
18.  Monroe,  N.Y.,  89*88  1499    7-68  28-69    911,  Sa  112,  fi  1-80,  F  0*96,  a  0*44= 

WY^  99*16,  S.  dE  B. 

14.  "  89*6116-11     7-99  28-40       10*20  fi  1-86,  F  0-96,  010-44=68-95. 

a  AB. 
16.  Putnam  Co.,      89*62  17*85    640  28*86    8-96,  iSfa  1-01  fi  1*41,  F  1*20,  CI  0*27= 

99-06,  S.  A  B. 
16.  Laach,  48-02  1686  11-68  1840    8-60,      "  1*16,  Ca  0*71=100*86*,  B. 

s  Much  ammoniac&l  v«t«r,  on  ignitioii,  given  oft 

The  above  magnesia  micas  give  for  the  most  part  for  the  oxygen  of  the  prot- 
oxyds,  peroxyds,  and  silica,  the  ratio  1:1:2,  affording  the  above  formula.    The 
Pargas  mica  has  the  ratio  f  :  1  :  2.     In  composition,  Biotite  and  Phlogopite  appear 
to  be  distinct,  although  optically  no  definite  line  can  yet  be  drawn, 

B.B.  fuses  with  difficulty  to  a  grayisn  or  blackish  glass.  With  the  fluxes  an  iron 
glass. — ^Localities  as  mentioned  on  page  221. 
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The  species  biotite  was  shown  to  be  in  part,  at  least,  optically  biaxial,  by  Silliman, 

Jr.,  and  Blake,  and  this  conclusion  is  connrraed  bySenarmont,  who  takes  tne  ground 

410  that  the  species  is  not  rhombohedraL      The 

annexed  figure  by  Marignac,  represents  the 
rhombohedral  aspect  of  a  VesnTian  specimen, 
probably  the  same  found  to  be  biaxial  by  Silli- 
man,  Jr.  Marignac  gives  the  angles  K  :  R^ 
62°  46',  R  :  a=y9°  40'  (9»°  46'  by  calculation), 
a  on  0=102°  28',  a  on  o'=98°  28',  a  on  o"= 
96°  37'. 

The  mica  from  Greenwood  Furnace,  M<mro«, 
N.  Y.,  analyzed  by  von  Kobell,  (anaL  4),  occurs 
in  large  and  very  regular  rhombic  prisms,  (some- 
times  6  or  6  inches  across),  oblique  from  an  acute  edge ;  and  also  in  tetrahedni  pyr- 
amids; the  faces  of  the  pyramids  inclined  to  the  cleavage  plane  at  118°  to  114°; 
Kobell  gives  for  the  angle  R :  R  (faces  of  the  pyramid)  71°  to  72°.  This  is  the 
same  mica  with  that  analyzed  by  Smith  and  Brusn,  (anaL  18,  14),  as  Mr.  Brush  has 
assured  himself  by  an  examination  of  von  Kobell's.  specimens  at  Munich.  It  is  the 
Rhombenglimmer  of  Kengott,  (Pogg.  Ixxiii,  661).  In  composition  it  is  true  Motita 
The  Vcsuvian  biotite  occurs  in  orilliant  crystals,  {Meroxene),  A  brownish-green 
biotite  with  a  waxy  structure  and  soapy  feel,  (anal.  16),  occurs  in  Putnam  Co.,  N. 
Y.  G.=2'80.  One  of  the  "uniaxial"  micas  of  Biot  is  stated  to  have  come  from 
Topsham,  Maine. 

Altebsd  Forms. — JRubellan  is  considered  an  altered  biotite ;  it  occurs  in  smaU 
hexagonal  forms,  of  a  red  color,  in  a  kind  of  wacke.  Steatite  is  also  a  result  of 
the  iteration  of  this' species,  as  in  granite  at  Brtinn  and  Thierscheim.  Among  the 
above  analyses,  several  indicate  incipient  change,  by  the  water  and  chlorine  present. 
The  mica  of  Putnam  Co.,  N.  Y.,  has  even  a  soapy  feel  and  is  inelastic  Mica  alter> 
ed  to  Magnetite  has  also  been  observed  in  Uie  Tyrol 

LEPIDOLITK     Lithia  Mica.    Lithion-glimmer.     Lithionite,  Kob.    In  part,  Zinn- 

waldite,  Haid 

Ti'iiiietric.  Occurs  often  in  oblique  rhombic  and  hexagonal 
prisnis  of  110°  to  120°  ;  also  in  coarselv  ^anular  masses  consist- 
ing of  foliated  scales.     Cleavage :  basal,  highly  eminent. 

lI.=2-5 — i.  G.=2-84: — 8,  Lustre  pearly.  Color  rose-red, 
violet  gray,  yellowish,  whitish.  Translucent.  Apparent  angle  of 
optical  axes  70°— 78^. 

Ganiponiion. — ^According  to  Rammelsberg,  the  analyses  afford  the  following  for- 
mulas, the  fluorine  replacing  part  of  the  oxygen  : — 

1.  Ural,  Chursdorf,  Uto,  Rozena,  Zinnwald  (Ramro.),  Altenberg  (Stein) 

ft§i-f  figi  [=(iR'+fB)  Si  I.] 

2.  Zinnwald,  Rozena,  (Ramm.  anaL  16),  2  ltSi-h8fiSi[=n early  (J  fi*-f  |4EI)  gil.] 

8.  Juschakowa,  (anal.  19,  20),  8  ]GSi+2fi§i[=(iB»-i- |fi)5i  f.] 

4.  Altenberg,  (Turner,  anaL  11),  ll"5i+6fiSi[=(}fi»+ jfi)Si.] 

Ratio  of  fluorine  to  oxygen,  in  the  Ural,  Chursdorf,  Uto  and  Rozena  micas  1  :  20 ; 
in  the  Altenberg,  (Stein)  1 :  60;  in  the  Zinnwald,  1  :  14,  1  :  11,|1  :  12 ;  in  the  Juscha- 
kowa, 1:8;  in  Turner's  Altenberg  1 :  26 ;  in  Ranunelsberg's  Rozena,  (anaL  16), 
1:12.     The  last  is  the  prevailing  ratio. 

Analyses:  1,  Klaproth,  (Beit  i,  ii,  v);  2,  Gmelin,  (loc.  cit.);  8,  Kralowanaky, 
(Schw.  J.  liv,  230);  4,  5,  Gmelin;  6,  Turner,  (Edinb.  J.  ScL  iu,  and  vi,  61);  7, 
Klaproth;  8,  Lohmeyer,  (Pogg.  Ixi,  877);  9,  Stein,  (Ramm.  6th,  SuppL,  119);  10, 
Rammelsberg,  (ib.,  119) ;  11 — 16,  Turner,  (loc  cit) ;  16,  Rammcdsberg,  (Sth  SnppL 
120) ;  17,  18,  Regnault,  (Ann.  d.  Mines,  [3],  xiii,  161,) ;  19,  20,  Rosalee,  (Pogg.  Ivui, 
164);  21,  Stein,  (J.  £  pr.  Chem.  xxviii,  296): 
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5i' 

1.  54-60 

2.  4906 

3.  49*08 


Si 

88-26 
88-61 
84-01 


9e        litn    fin 


0-76 


1-40 
1-08 


4. 
6. 
6. 

7. 
8. 


62-26 
46-28 

44-28 
47-00 
42-97 


28-86     

14-14  17-97 

24-63     

20-00  16-60 
20-69  14-18 


3-66 
4-67 
1-66 


1.76 
0-83 


4-00 
4-19 
419 

6-90 

4-90 

9-47 

14-60 

10-02 


Li      HF 


8-69 
3-68 


3- 
3' 


9.  48-66     17-67     1 -24     8 -60 

10.  46-62     21-81     4-68     196     9-09 


11.  40-19 

12.  60-91 
60-36 
60-82 

16.  40-06 
16.  61-70 


18. 
14. 


17. 

1& 
19. 
20. 
21. 


62-40 
49-78 
48-92 
46*62 
47-01 


22-49 
28-17 
28-30 
21-83 
22-90 
26-76 

26-80 
19-88 
19-03 
21-06 
20-36 


27-06       

1-29 


2-02 

1-08 

1-23 

trace 

1-79 


7-49 
9-60 
9-04 
9-86 
4-30 
10-29 


18-22 


14-34 


6-69 
4-12 


1-60  9  14 

8-79 

10-96 

und, 

1-63  9-62 


,  ft  and  loss  2 •60=100,  Klup. 
-44,  lftKO-41,  P  Oil,  ft  loss  4-18,G. 
-60  (with  F),  iSlg  0-41,  ft  and  loss 

4-16,  K. 

4-79     6-07,  ft  <rac<^101-03,  Gmelin. 
4-21     8-68,  ft  0-83=101-89, 
4-09     6-14,  te  11-33=100-50,  Turner. 

— c=98-76,  Klaproth. 

1-60    ,  F  6-36,  ]^a  141,  CI  0-21,  ign. 

0-22=98-38,  Lohmeyer. 
2-41  F8-16,  te  14-67,  Sg  068, iSfa  0-71= 

102-64,  St. 
1-27  "7-47,  J'e    680,  "    044,   iSfa  089, 

P  0-18=100-66,  R. 
8-99,  i'e  19-78=99-26,  Turner. 
4-11=99-44,  Turner. 
6-20=99-61,  Turner. 
4-81,  ^e  9-08=99-96,  Turner, 
2-7l,=100-82,  Turner, 
1-27  F  7-12,  Stg  0-24,  CaO-40,   STa  116, 

P  0-16=100-38,  Ramm. 
4-86    4-40=99-09,  Regnault. 
4-16     4-26=100-07, 

2-77, F 10-44,  CI  1-31,  CaO-14,]5ra2-23,K. 
tt«4£,F  10-01,  CI  l-01,CaO-12.  restund  R. 
4-38,  F  1-48,  a  0-40,  ign  1  •68=100-54,  S. 


8-06 
6-67 
6-49 
4-06 
2-00 


1,  2,  8,  from  Rozena;  4,  Chursdorf;  6—10,  Zinnwald;  11,  Altenberg;  12,18, 
Uto;  14,  16,  Cornwall;  16,  17,  Rozena;  18,  doubtful;  19,  20,  Juschakowa,  Ural; 
21,  idtenber^. 

Fuses  easily  to  a  white  or  grayish  glass,  sometimes  magnetic ;  the  flame  often 
purplish  red  at  the  moment  of  fusion.  The  Zinnwald  mica  has  been  called  Zinn- 
wtUaite.  More  chemical  inveetigations  are  required  before  the  species  Lepidolite 
can  be  correctly  subdivided,  or  comprehended.  Physically  it  is  hardly  distinct 
from  Muscovite.  ^^> 

Foreign  localities  as  above. 

In  the  United  States,  a  rose  mica  is  obtained  at  the  albite  vein  in  Chesterfield, 
Mass.,  and  at  Goshen,  Mass. ;  granular  variety  at  Paris,  Maine,  with  red  tourma- 
lines ;  also  near  Middletown,  Conn.  The  Gosnen  mineral  is  of  difficult  fusibility 
and  slight  lithia  reaction,  and  may  not  be  of  this  species. 


LEPIDOMELANE,  Soltmann,  Fogg.  1,  664. 

Hexagonal  ?  Trimetric  ?  In  small  six-sided  tables,  or  an  ag- 
gregate of  minute  scales.     Cleavage  basal,  perfect. 

H.=3.  G.=3*0.  Lustre  of  the  scales  adamantine,  inclining 
to  vitreous.  Color  of  the  scales  black — occasionally  a  leek-green 
reflection.  Streak  mountain-green.  Opaque,  or  translucent  in 
very  thin  laminse.     Somewhat  brittle. 

Gompo9iHan,'-t,*'5i+Z  fi3i=(iB»+f  fi)  Si.     Analysis  by  Soltmann : 

Si  37-40,     51  11-60,      Fe  27-66,      J'e  12'48,   Ag  A  Oa  0*26,    &  9-20,  H  0-60=99-49. 

B.B.  at  a  red  heat,  becomes  pinchbeck-brown,  and  resembles  magnetic  pyrites ; 
then  fuses  to  a  black  opaque  magnetic  enameL  With  borax  forms  a  bottle-green 
^ass.     Dissolves  easily  in  muriatic  or  nitric  acid,  leaving  a  skeleton  of  silica. 

Occurs  at  Petersberg  in  Wermland.  It  was  named,  m  allusion  to  its  structure 
and  color,  from  Xcirif ,  a  tcale,  and  /i<X«f,  black. 
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5.  FELDSPAR  SECTION. 

Tj'pe  ratio  for  oxygen  of  bases  and  silica  1:1,  and  varying  firom 
this  by  the  addition  of  silica  to  the  type.  Oxygen  ratio  for  prot- 
oxyds  and  peroxyds  1  :  3  or  1  :  4. 


I.  LEUCITE  GROUP.— Monometric 

SoDALiTE,        Oxygen  ratio  1:8:  4+ 
Lapib-lazuli, 


Hautne, 

NoflSAN, 
LXUCITE, 


« 


« 


« 


1 
1 
1 


8:4+ 
8:4+ 
8:  8 


{Sa+il)5iq+iNaCll 

{Sa+ftl)Bi^[+|CaS] 
(ira+Sl)Si^[+|SaB] 
(i+Xl)5il 


II.  NEPHELINE  GROUP.— Hexagonal. 

NsPHXLiNX,      Oxygen  ratio  1 :  8  :  4i       C^a,  &+Sl)5i^ 
Cahorinite,  "  l:8:4i+    (]5ra+3fcl)Bit[+^Sa,  Ca) 0] 

III.  FELDSPAR  GROUP.— TricHnic  or  Monoclinic 


ANOETmTB, 

Oxygen 

ratio 

1:8:4 

(Ca+il)Biy 

Andesine, 

»( 

1:8:8 

(Ca,  Sa+il)Biir 

Labradobite, 

u 

1:8:6 

(Oa,  Sa+il)Bi« 

Oligoclase, 

it 

1:8:9 

(]^a,  Ca+il)Bi« 

Albite, 

l( 

1  :  8  :  12 

(]Sra+il)Bi* 

Orthoclahe, 

i< 

1  :  8  :  12 

(t+Xl)Bi* 

IV.  PETALITE  GROUP.— Oxygen  ratio  for  protoxyds  and  peroxydfl  1 :  4. 
Petalite,        Oxygen  ratio  1  :  4  :  20      (i]ft"+|3tl)Si* 

[The  above  formulas  are  a  direct  expression  of  the  oxygen  ratios,  and  present  to 
the  eye  the  prominent  fact  that  the  species  vary  in  the  proportion  of  silica.  Tliey 
might  also  oe  writt-en  like  the  formulas  of  the  Garnet  and  Angite  Sections ;  tbua 
for  Anorthite  of  the  Feldspar  group,  (iR*+i^l)  Bi ;  for  Andesine  (^fi'+i&)Bi*,  d(c.; 
the  formula  of  Petalite  is  of  tiiis  form.  In  either  way,  the  species  are  better  com- 
pared as  to  their  composition,  than  by  the  old  (and  certainly  not  less  hypothetical) 
formulas,  which  give  for  Anorthite  fi'Bi4-3SlBi;  for  Andesine  B^r+8£l5i*; 
Labradorite  &  Bi+SlBi.  It  is  obvious  that  the  bare  ratios  serve  better  the  purpose 
of  the  student  than  formulas  like  these  last. 

The  species  Leucite  and  Andesine  are  mutually  dimorphous ;  so  also  Sodalite  and 
Anorthite;  also  Orthodase  and  Albite;  which  two  species  are  besides  doaely 
homoeomorphous.  Again,  the  Anorthite  ratio  is  supposed  to  recur  in  Scapolite. 
.Through  Scapolite  the  Garnet  and  Feldspar  sections  osculate,  and  through  Spodt^ 
nune  and  Andenne  the  Augite  and  Feldspar  sections.  Leucite  is  essentially  an 
anhydrous  analcime.] 


3i 

Si 

1.  Greenland, 

86-00 

82-00 

2. 

88-62 

27-48 

8. 

88-75 

86-50 

4.  Ilmen  Monnt 

88-40 

32-04 
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SODALTTE. 

Monometric.  In  dodecahedrons;  also  f.  17,  18,  38,  39,  4r3. 
Cleavage :  dodecahedral,  more  or  less  distinct.  Twins :  hexagonal 
prisms  arising  from  a  combination  of  dodecahedrons.  Also  massive. 

H.r=5-5— 6.  G.  2-26,  Vesuvius ;  2-289  Ural;  2-37,  Greenland. 
Lustre  vitreous  inclining  to  greasy.  Color  gray,  greenish,  yellow- 
ish, white,  and  sometimes  blue,  lavender-blue,  oubtransparent — 
translucent.    Fracture  conchoidal — uneven. 

Cbmoo«i<io«.— Sa"3i-j-8XlBi+Naa=<Sa+Xl)5i|r-HNa  Cl=oSiUca  87-2,  almn- 
ina  81^,  soda  19-1,  sodium  4*7,  chlorine  7*8=100.  Tne  name  alludes  to  the  »oda. 
J.  D.  Whitney  suggests  that  the  color  may  be  owing  to  ferric  acid  present. 

Analyses:  1,  Ekeberg,  (Thomson's  Ann.  PhiL  i,  104);  2,  Thomson,  (Trans.  Royal 
Soc;£dinb.  i,  890);  8,  Arfvedson,  (JiJiresb.  ii,  97);  4,  Hofmann,  (Pogg.  zlvii,  877); 
6,  6,  Whitney,  (Fogg.  Ixx,  431);  7,  v.  Bore,  (Pogg.  Ixxviii,  418): 

fTa      HGl     Pe 
26-00    6-76    0-16=99-90,  Ekeberg. 
28-60    8-00     1-00,  Oa  2.7,  ign,  2-1=98-80,  T. 

26-23»   6-80     =100-78,  Arfvedson. 

24-47*   7-80    ^,  Ca  0-82=102-68,  Hofinann. 

6.  Litchfield,  Me.,    87*80    82-88»»  28  86  CI  6-97,  i  0-69«101  "60,  Whitney. 

6.  "  "        87-68    80-98    26*48  Pel -08, rest  undetermined,  Whitney. 

7.  Lamo,  Norway,    88-86    8082    22-08  i 0-61, Ca  1-21  jSlgO-44,Cliifkfct«=98-87,B. 

•  With  some  fc  ^  With  3Pe.  •  Traces  of  Sn  Mn,  W,  Mo.  * 

The  sodalite  from  Greenland  fuses  with  difficulty  before  the  blowpipe.  The  so- 
dalite  of  Vesuvius  forms  a  colorless  glassy  globule.  Gelatinizes  with  nitric  or 
muriatic  acid. 

Sodalite  is  met  with  in  mica  slate,  granite,  trap,  basalt,  and  volcanic  rocks. 

Sodalite  occurs  in  Greenland  in  mica  slate,  along  with  feldspar,  hornblende,  and 
eadialyte ;  at  Vesuvius  in  white  translucent  dodecahedral  crystals ;  massive  and  of 
a  gray  color  imbedded  in  trap  at  the  Eaiserstuhl  in  Brisgau ;  also  near  Lake  Laach ; 
in  Sicily,  Val  di  Noto,  with  nepheline  and  analcime ;  at  Miask,  in  the  Ural,  blue  in 
ffranite  with  elsolite  and  feldspar;  in  nodular  masses  at  Lamo  near  Brevig, 
Norway,  with  elaeolite.  of  a  lavender-blue  color.  A  blue  variety  occurs  at  Litch- 
field, Me.,  massive  with  distinct  cleavage,  associated  with  elieolite,  zircon,  and 
cancrinite. 

Bergemann  obtained  for  a  greenish  mineral  occurring  with  elffiolite  at  Brevig  in 
Norway,  (Pogg.  Ixxxiv,  492),  Si  46-03,  3kl  28-97,  Sa  2148,  CI  7*48,  P  0-86,  Oa,  3Pe 
«r.=99-77.     It  gives  the  formula  (Sa-fil)  Si'+iNa  CL 

Altered  Fobms. — Sodalite  occurs  altered  to  Kaolin,  like  the  feldspars. 

LAPIS  LAZULL    Lasurstein.    Ultramarine. 

Monometric.  In  dodecahedrons.  Cleavage :  dodecahedral,  im- 
perfect.    Commonly  massive,  compact. 

H.=5-5.  6.=2-38 — 2-45.  Lustre  vitreous.  Color  rich  Berlin 
or  azure-blue.    Translucent — opaque.    Fracture  uneven. 

Chmposiium. — ^A  silicate  of  soda,  lime,  and  alumina,  with  a  sulphuret  probably  of 
iron  and  sodium.  Analyses :  1,  Klaproth,  (Beit,  i,  189) ;  2,  Gmelin,  (Sohw.  J.  ziv, 
829) ;  8,  Varrentrapp,  (Pogg.  zliz,  516) : 

Si        S  21  Fe  Ca  JTa  A 

1.  46-0  4-0  14-6  8-0  17-5  2-0  0 IQ-O— 97*0,  Klaprotli. 

2.49-  2*  11-  4.  16'  8'  —%  2=392,  GmeUn. 

8.45-50  5-89  81-76  —  852  9-09  0*12  Fe  0-86,  01  0*42,  80'95=98-ll,  V. 
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DESCmmYS  MINERAJLOGY. 


Lapis  Lazuli  foses  to  a  white  glass,  and  if  calcined  and  reduced  to  powder,  loses 
its  c(Hor,  and  gelatinizes  in  muriatic  acid ;  with  borax  it  efferveBCes,  and  forms  a 
colorless  glass. 

It  is  usually  found  in  granite  or  crystalline  limestones.  It  is  brousht  from  Persia, 
China,  Siberia,  and  Bucharia ;  the  specimens  often  contain  scales  of  mica  and  dis- 
seminated pyrites.  On  the  banks  of  the  Indus,  it  occurs  disseminated  in  a  grayish 
limestone. 

The  richly  colored  varieties  of  Lapis  Lazuli  are  highly  esteemed  for  costly  Yiset 
and  ornamental  furniture ;  also  employed  in  the  manufacture  of  mosaics ;  and  when 
powdered  constitutes  the  rich  and  durable  paint  called  Ultramarine,  An  artificial 
ultramarine  equal  to  the  native  in  color  and  permanency,  and  now  eztenaiyely 
used  in  the  arts,  contains  according  to  Yarrentrapp, 

Si  46-604,  S  8-880,  Xl  23-304,  Ca  0D21,  iS'a  21*476,  i.  1-752,  S  1-686,  Fe  1-068,  CL 
traee=9S'lS6. 

A  mineral  from  the  Andes,  occurring  in  large  masses  of  a  bright  blue  color  with 
veins  of  carbonate  of  lime  is  referred  to  Lapis  Lazuli  by  Mr.  F.  Field.  He  obtained 
(Quart  J.  Chem.  Soc  iv,  881),  gi  87-60,  il  11-21,  S  166,  Fe  0-08,  fig  0-86,  Sa  »-66, 
0  16-06,  Ca  2410=99-7L 

HAUYNE.     Auina,  MorUicdlL    Berzelin,  Necker,    Marialite,  Rylla. 

Monometric.  In  dodecahedrons,  (f.  14,16, 18,43).  Cleavaee: 
dodecahedral,  sometimes  distinct.   Commonly  in  crystalline  grains. 

H.=5'5.  G.=2-4 — 2-5.  Lustre  vitreous  to  greasy.  Color 
bright  blue,  occasionally  asparagus-green.  Streak  bluish-white. 
Subtransparent  to  translucent    Fracture  flat-conchoidal — ^uneveiL 

•  aampo«t<ton,— Sa»3i+8atl5i+20a5==(]§ra+5l)Si^r+f  CaS,  from  Whitney's  analy- 
sis of  HaQyne  of  Mt.  AIbano=Silica  82-1,  alumina  27*8,  lime  9-9,  soda  16*6,  sulphnne 
acid  14*21.  Analyses:  1,  Gmelin,  (Schw.  J.  xiv,  826,  xv,  1);  2,  Yarrentrapp^ 
(Pogg.  xlix,  616);  8—6,  J.  D.  Whitney,  (Pogg.  Ixx,  481): 


3i 

1.  Marino,        86*48 

2.  Kiederm'g,  36-01 


8.  "  83*90 

4.  "  34-83 

6.  Mt  Albano,  32-44 


5  £1  Ca         &  fTf 

12-39  78-87  1200  16*66       ^,3Pel-16,HSandlo888^0. 

12*60  27*41  12*56  9-12,  Fe  017,  01068.  S  0*24,  fl 

6-2=98*84,  Varrentri^p. 

12-01  28-07  7-50  19*28=100-73,  Whitney. 

12*18  28*61  7*23  18-67,  Fe  0*31=101 -68,  Whitney 

12*98  27-75  9*96       2-40  14-24=99-77,  WTiitney. 

The  Haiiyne  from  Niedermendig  gives  the  formula,  according  to  Whitney, 

]5ra»§i+8Xl§i+]!ra§,2(*a»§i+3Xlgi+26aS), 

corresponding  to  a  compound  of  1  Nosean  and  2  of  the  Albano  Haiiyne.  ^ 

B.B.  HaQyne  decrepitates  and  fuses  slowly  to  an  opaque  white  or  greenish-blue 

blebby  glass.    With  borax  effervesces  and  forms  a  glass  which  is  yellow  on  cooling. 

Gelatinizes  with  muriatic  acid. 
HaOyne  occurs  in  the  Vesuvian  lavas,  on  Somma ;  in  basalt  at  Niedermendig, 

near  Andernach  on  the  Rhine. 


NOSEAN.     Nosin.     Spinellane.     Haiiyne,  in  part. 

Monometric,  like  Haiiyne ;  in  dodecahedrons.  Often  granular 
massive. 

II.=5*5.  G.=2'25 — 2-3.  Color  grayish,  bluish,  brownish; 
sometimes  black.    Translucent  to  neany  opaque. 


(7om/)o«i«on.— :5ra»Si+8XlSi+S'a5=(:Sfa-|-Xl)Bi3[+jSra5=Silica  86-8,  sulphuric 
acid  8*0,  alumina  80-9,  soda  24*8=100.  Analyses:  1,  2,  Bergmann,  (Bullet  des  Sci. 
1828,  iii,  406) ;  8,  Yarrentrapp,  (Pogg.  xlix,  ^616);  4,  5,  J.  D.  Whitney,  (Pogg. 
481): 
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Si        S  £1        Ca        ]^a 

1.  Lake  Laach,38-50    816    29-26     114    1 6 -66,  :f'e  1*60,  Sn  1*00, 119  8-00=99 -11,3. 

2.  "  8700  11-66  27-60  8-14  12*24,^6  1*16,  IJii  0*60,  HS  l-60=99-69,B. 
8.  "  85-99  9-17  82-67  112  17  84,  Fe  0-04,  CI  0*66,  ft  1-86=99  22,  Var. 
4.  "  86-62  7-66  2964  1-09  28-12,Fe0-44,Cl0-61,igD.  1-87=100-84,W. 
6.  "  86-63  7-13  29*42  1-62  22 -97,^6  0 -44,010 -6  l,igii.  1-87 =100 -99,  W. 

B.6.  loses  color  and  fuses  on  the  edges.  Gelatinizes  in  acids,  yielding  no  snl- 
phnretted  hydrogen. 

From  near  Andemach  on  the  Rhine,  at  Lake  Laach,  in  loose  blocks  consisting 
largely  of  a  glassy  feldspar,  with  mica,  magnetic  iron;  and  occasionally  zircon,  the 
nosoan  occurring  m  cavities  in  the  feldspar,  in  small  grains  or  crystals ;  also  found 
at  Rieden  and  Yolkersfeld  in  a  leucite  rock. 

SKOLOPSITE,  Kohell,  J.  t  pr.  Chem.  xlvi,  484. 

Massive,  imperfectly  grauular ;  no  trace  of  cleavage. 
II.=5.      G.=2'63.      Color  ffravish-white,  pale  reddish-gray. 
Translucent  in  thin  splinters.     Katner  brittle.    Fracture  splintery. 

CSEWi/xmfton.— fi'Si'+Xl  Si+i^^aS.    Analysis  by  Eobell,  (loc  cit.) : 

Si        Si    PcJ^e  An      Oa       Ag       &        STa        3 
41-18     16-42    2-49    086     16-48    2-23     1-80     10*06    4-09,  with  7*78  of  sodalite. 

B.B.  fuses  with  intumescence  like  idocrase,  and  forms  a  shining  blebby  greenish- 
white  glass.  With  borax  dissolves  to  a  colorless  glass.  A  sulphur  reaction  with 
aoda  on  charcoal.  Reaction  of  chlorine  with  salt  of  phosphorus  and  oxyd  of  cop- 
per.   A  trace  of  water  which  is  not  acid.     Li  muriatic  acid  easily  gelatinizes. 

From  Kaiserstuhl  in  Brisgau,  with  some  carbonate  of  lime  and  magnetic  iron. 

LEUCITE,  Werner,    Amphigene,  JT. 

Monometric.  Usual  form  the  trapezohedron,  (f.  39).  Cleavage : 
cubic,  very  imperfect.  Surfaces  of  crystals  even,  but  seldom  smn- 
ing.    Often  disseminated  in  grains ;  rarely  massive  granular. 

H. = 5-5 — 6.  G. = 2-4  83—2-4:9.  Vitreous.  Ash-gray  or  smoke- 
gray,  white.  Streak  uncolored.  Translucent — opaque.  Fracture 
conchoidal.    Brittle. 

Compott^tori.— t^i«+8atlBi*=(i+itl)5i^==SiUca  56-1,  alumina  28-4,  pjotash 
«1 -6=100.  Analyses :  1—4,  Klaproth,  (Beit,  ii,  89) ;  5,  Arfvedson,  (AfhandL  i  Fys. 
Ti,  189) ;  6,  Avdcflfev,  (Pogg.  Iv,  107) : 

Si  £1         £: 

1.  Vesuvius,        63*750        24*626      2 1*860=99 -7 26,  Klaproth. 

2.  "  63*50  24*26  20-09=97*84,  Klaproth. 
8.  Pompeii,  64*60  23*50  19*60=97*60,  Klaproth. 
4.  Albano,           64-              28-  22*=99,  Klaproth. 

6.  Vesuvius,        66*10  28*10        21*16, 3Pe  0-96=101-80,  Arfvedson. 

6.  *•  66*06  28-03        20-40,  :S^a  1-02,  Ca  <ra««=100*60,  Avdejev. 

B.B.  infusible,  except  with  borax  or  carbonate  of  lime,  with  which  it  melts  with 
difficulty  to  a  clear  globule.    A  fine  blue  with  cobalt  solution. 

Leucite  is  abundant  in  trachyte  between  Lake  Laach  and  Andemach,  on  the 
Bhine.  Vesuvius,  however,  presents  the  finest  and  largest  crystallizations.  Near 
Rome,  at  Borghetta  to  the  north,  and  Albano  and  Frescati  to  tne  south,  some  of  the 
older  lavas  appear  to  be  almost  entirely  composed  of  it. 
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DESOBIPnyB  HINEBALOQT. 


Tlie  Leucitio  lava  of  the  neighborhood  of  Rome  has  been  used  for  the  Ust  two 
thousand  years  at  least,  in  the  formation  of  mill-stoneSb  Mill-stones  of  this  rock 
have  lately  been  discovered  in  the  excavations  at  Pompeii 

Named  from  Xtwcos,  white,  in  allusion  to  its  color ;  and  because  its  form  is  flLmihir 
to  a  common  variety  of  garnet,  it  has  been  designated  wkiU  garnet 

Altbbxd  Forks. — ^Feldspar  and  Kaolin  occur  with  the  form  of  Leoeite,  as  a  result 
of  its  alteration.  Leucite  changed  to  glassy  feldspar  has  been  obeerred  at  1ft 
Sonuna  by  ScacchL 

BsBZiLimE,  Neckar.  Occurs  in  octahedrons  and  cubo-octahedrons,  and  in  twins 
like  i  200 ;  faces  often  uneven  or  rounded.  Cleavage :  cubic,  tolerably  perfeet  Also 
massive.  Colorless,  ffray,  white,  vitreous;  H.=5.  6.^2^27 — ^2*428,  Gmelin. 
B.B.  fuses  with  difficuTtv  to  a  blebby  glass ;  with  borax  a  clear  glaasi,  In  moriatie 
acid  soluble,  and  heatea  forms  a  jelly.    Said  to  be  near  leucite  in  composition. 

Occurs  in  peporino  at  Mt.  Albano  and  Marino,  near  Rome. 


NEPHELINE,  H.  Sommite,  P.  Nefelina,  ManticellL  Cavolinite,  MmU.  Daijne, 
Mont,  Beudanite,  Uavelli,  Pseudo-nephelin.  £l»olite.  Fettstein,  W,  Fkem 
Grasse. 

Hex^onal.  Fig.  10,  120.  Observed  planes  and  angles, 
(Scacchi) :  Ooni,  158°  64' ;  on  i,  154P  16^' ;  on  |,  147°  16' ;  on  1, 
136^  2' ;  on  2, 117^  24' ;  on  4, 104°  32' ;  on  6,  99^  48' ;  besides  ako 
the  form  42,  and  prisms,  /,  i2,  i^.  O  :  42=120°  54',  /  :  ii=10(P 
63'.  Cleavage:  /distinct,  0  imperfect.  Also  massive,  compact; 
also  thin  columnar. 

II.=6-5— 6.  G.=r 2-5— 2-64,  Nejpheline  and  Elseolite.  Lustre 
vitreous — greasy :  little  opalescent  m  some  varieties.  Colorless, 
whito  or  yellowish ;  also  when  massive,  dark  green,  greenish  or 
bhiish-gray,  brownish  and  brick-red.  Transparent — opaque.  Frac- 
ture Hubcouchoidal. 

Nrpheline  includes  the  crystallized  varieties  from  Vesuvius ;  Elceolite  the  coarse 
luaasivo  varieties  having  a  greasy  lustre. 

(\>mi)oti^ion.— (]f;ra,  fc)*§i+2Xlgi=<*a,  fc+3^)Siy==(if  Sa:i==^  :  1)  SiUea 
44-4,  alumina  88*6,  soda  169,  potash  6*1=100. 

Analyses:  1,  Arfvedson,  (Jahresb.  ii,  97);  2,  8,  4,  Scheerer, (Pogs.  zlTi,891,  xlix, 

869);  6,  Gmelin,  (Noph.  im  Dolerit,  Ac,  Heidelberg,  1822);  6,  Heidefreim,  (J.  £  pr. 

Chem.  1,  60(>);  7,  Monticelli  and  Covelli,  (Prod.  min.  Vesuv.  8*76,  and  Po«;.  xi,  4*70) ; 

.8,  9,  10,  Schoorer,  (Pogg.  xlvi,  2t)l,  xlix,  869);  11,  12,  Bromeis,  (Pogg.  5kiii,  577); 

18.  Smith  and  Brush,  (Am.  J.  Sci.,  [2],  xvi,  871) : 


I.  Vosuvius, 

a. 

8, 

4.  OdenwaId» 
6. 

5.  L6liau» 


Si 

4411 
44*08 
44*29 
48-70 
48*86 
48*60 

42*91 


Si 
88-78 
88-28 
88*04 
82*81 
88*49 
82*88 


I.  Nephelint, 

3Pe     Ca  Sfa 

20*46 

0-66*1*77  16*44 

0*89*1*82  14*98 

1*07    0-84  16*88 

1*60   0*90  18*86 

1*42    8*66  14*13 


88*28    1*26    2*02 
*  With  Sb. 


0*62=98*92,  Arfved. 

4*94  0*21=100*82,  Soheer. 

4*72  0*21=99*40  " 

6*60  1*89=100*74        " 

7*18  1*89=101*18,  Gmelin. 

6*08  0*82,  IJUg  0*ll«.100-89» 

Heid. 

748  =96*89,  M.  A  a 


SILI0ATE8,  TEXDePAB  SEXmON. 
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TT.  BltBolU 

e. 

3i 

Si      9e     Ca 

Sa 

8. 

FrederickBv'n, 

ffn.  46-81 

82.68    0*45   0-88 

15-95 

9. 

Brevig,  bn. 

44-59 

82-14   0-86    0*28 

15-67 

10. 

Miask,  white. 

44-80 

88-25    0-82  0*82 

16-02 

11. 

tt        « 

42-51 

88-78  trace  0*20 

14-01 

12. 

<i        « 

42*88 

84-39  trace  0-41 

16-26 

5-45    0-60=100-72.  Scheer. 
5-10     2-05=100-69, 
5-82,  S[g  0-07=100-60,   " 
6-91,    "   0-77=98-18,  Brom. 
5-95,    "   0-46,:fi[  0-92=100-77. 

Brom. 
18,  Magnet  CJove,Ark., 44-46     80-97    2-09   0-66   15-61     5-91, ign 0-95=10065,8. A B. 

Traces  of  muriatic  acid,  and  also  of  sulphuric,  were  deteeted  by  Scheerer  and 
Bromeis ;  and  in  one  nepheline  from  Mt.  Somma  they  found  0*22  of  the  former  and 
0*10  of  the  latter. 

B.B.  nepheline  fuses  with  difficulty  to  a  vesioular  glass.  Dissolves  slowly  with 
borax.  W  ith  cobalt  solution  a  grayish-blue  color  on  the  fused  edge.  EUeoUte  fuses 
easily.     In  acids  easily  gelatinize. 

Nepheline  occurs  in  crystals  in  the  older  lavas  of  Vesuvius,  with  mica,  idocrase, 
Ac. ;  also  at  Capo  di  Bove,  near  Rome,  and  in  the  clinkstone  of  Eatzenbuckel,  near 
Heidelberg:  Elseolite  comes  from  Brevig,  Stavern,  and  Fredericksvam,  Norway, 
where  it  is  found  imbedded  in  zircon-syenite ;  also  from  Ilmengebirge  in  Siberia, 
along  with  white  feldspar,  brown  hexagonal  mica,  zircon,  pyrochlore,  Ac  The 
crystal  measured  bj  ScaccM  was  of  the  variety  Sommite,  or  bavyne,  occurring  at 
Somma  in  a  geode  in  limestone  with  sodalite. 

ElsBolite  occurs  massive  and  crystallized  at  Litchfield,  Me.,  with  cancrinite;  in 
the  Ozark  Mts.,  Arkansas,  with  brookite  and  schorlomite. 

The  name  nepheline  is  derived  from  ¥t<ptXfi,  a  cloud,  and  alludes  to  the  section  in 
acids ;  and  elieolite  is  from  tXaiop,  oil,  in  allusion  to  its  greasy  lustre. 

Altisxd  Forms. — ^Nepheline  or  Eleolite  is  liable  to  ready  alteration,  and  usiially 

Sroduces  a  zeolite,  as  natrolite,  ^ersmannite),  or  Thanuonite.  The  Otarkiie  of 
hepard,  according  to  Smith  and  j^rush,  is  Thomsonite,  and  its  situation  in  cavities 
in  elesolite  shows  that  it  is  a  product  of  alteration.  The  large  amount  of  soda  in 
nepheline  compared  with  the  silica,  fits  it  especially  for  generating  zeolites.  The 
relation  of  Bergmannite  to  ElsBolite  was  shown  by  iBlum,  (Po^g.  Ixxxvii,  815.) 

OieaecHte  is  shown  by  Blum  to  be  a  pseudomorph  after  this  species.     It  mffers 
mainly  in  containing  4*88  per  cent,  of  water.     It  occurs  in  six-siaed  greenish  gray 
prisms  of  greasy  lustre.    Blum  also  considers  Leibenerite  a  similar  pseudomorpn. 
EheoUte  has  also  been  observed  altered  to  Mica. 


CANCRINTTE,  G.  Rote. 

Hexagonal.  In  six  and  twelve-eided  prisms,  soinetimes  with 
basal  edges  replaced ;  0 :  ^=154°  7',  I:  i=115<^  53',  i  :  i=154^ 
47'.  Cleavage:  /very  perfect;  (?  imperfect.  Also  thin  columnar 
and  massive. 

H.=5-5— 6.  G.=2-42— 2-62 ;  2*44,  yellow,  and  2-461,  green, 
from  litchfield.  Me.,  Whitney ;  2429,  Vesuvius.  Color  white, 
gray,  yellow,  green,  blue,  reddish;  streak uncolored.  Lustre  sub- 
vitreous,  or  a  Bttle  pearly  or  greasy.    Translucent. 

Contpo8ition.—ila^i+2  il  Bi  +  (^a,  Ca)C-|-fl=(Sa+atl)  Si§  [+ J  ^  C+  i  ft= 
Silica  87  6,  alumina  28^4,  lime  8*9,  soda  21*5,  carbonic  acid  6*1,  water  2'5»100. 
Strove  (anfj.  15)  gives  the  same.     Rose  foimd  no  water. 

Analyses :  1,  2,  G.  Rose,  (Pogg.  xlvii,  779);  8,  4,  J.  D.  Whitney,  (Pogg.  bnc,  481) ; 
5,  V.  Strove,  (Pogg.  xo,  615) : 
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SS4  DB80BIPTITE   UUrSBALOOT. 

Bi     Si    o>    R*     &     0     a 

1.  UmJ.  *0B9    a8-4»    7-06     17-88    0-51    fl-8B     =100-27, 0.  BoM. 

%      ••  wan    8B-8*    B-M    n-«6    0-89    S'SS      —9910,         " 

S.  IJtchfield,  yrifow,  87-43    2710    8-91     20-1W    0-«     6-SS    8-83,   Sn,   ¥«  0-88= 

10041,  Vhit 

4.  "      ffrMHJA,87'S0    1759    S-SB     S0'4B    O'SO    S-9%    S-M,  Bn,  9«  0-37,W. 

5.  TorUnsk  Utt.        88-38    SSS-Bfi    4-34    9087     (U  Jt  0)  B'S1=ID0,  T.  Btr. 


tlao  fotitid  Ckliute  in  mioroMopio  gruiu,  and 
of  tha  carbonic  acid  ot  caocriDitc. 

B.B.  loMfl  color  and  fuses  easily  with  ' 
hrresces  vith  mnriatia  ftoid  and  fonns  a  jellT 


to  a  vhite  blabbj  gluk^    Bt 
heating,  but  not  betbrei 
also  of  citron-jellow  color  in  tli« 


Gancrinite  ii  found  at  Missk 
"nirkinsk  Uta.,  400  wersts  -west  of  Irkutsk,  in  a  ooaiM  ^auite  «i(h  nnon,  oaldta 
■ad  mwietite ;  and  alto   in  oryatala  and  maaaive  at  Litchfield,  Maine,  vith  aod*- 


AHOBTHITG,  JUt,  1898.  Anj^odaUte,  Iford.  L«trobit«,  Bnoit.  Indiaaita, 
lio»r.  CbritUsnite,  MotU.  Biotina,  JToat  Diploite,  Kurd.  Linasite,  Kemo»m. 
nuonanite,  0mf  A. 

Triclinic.     0  :  ii=85°  48',  0  :  I=1W  93',  O  :  T=11(P  57'. 

(?:3i=133»18'.  (9  :  |*=145o  ly.     "     "-     " 

0  :  2i'=13r  22'.  0  :  1  =  121°  50'. 

0  :  li  (adj.)=128°  27'.      0  :  l'=126''  38'. 
0  :  2t  (ov.  li)=98''  29'.     O  :  2=94°  53'. 
(Angles  from  Brooke  and  Miller), 


0 :  4»'=98o  87'. 
a :  /'=122o  2*. 
M  :  7=117°  28'. 
/ :  ^=120°  80'. 
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Cleavage  parallel  with  0  and  t5  perfect.    Structure  often  gnm- 
olar,  columnar,  or  coarse  lameUar. 

H:.=6— 7.    G.=2-66— 2-78 :  2762, (maasive), Eoee ;  2-763,  Am- 
phodelite;  2'608,  ladianite,  Silliman.    Lustre  of  cleavage  planea 
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inclining  to  pearly ;  of  other  fiaces  vitreous.  Color  white,  grayieh, 
reddish.  Streak  uncolored.  Transparent — ^translucent.  Fracture 
conchoidal.    Brittle. 

<7o9R0OM^ton.— lt*3i+SSl  5i=(^+3Kl)5i3=Silioa  48*2,  alumina  86-8,  lime,  20*0. 

Analyses :  1,  G.  Rose,  (Gilb.  Ann.  Izziii,  178) ;  2, 8,  Abicb,  (Fogg,  li,  619) ;  4,  Rem- 
wardt,  (Pogg.  1,  851) ;  5,  Forchhanmier,  (Jahresb.  zx,  xziii,  284) ;  6,  Widter8hai]8«&, 
(Vulk.  Gest,  22);  7,  Erdmann,  (Ofv.  K.  V.  Ak.  F.  1848,  67);  8,  Nordenskiold. 
rPogff.  zii,  174);  9,  Svanberg,  (Jahresb.  288);  10,  Ghenevix;  11,  Laugier,  (Mem. 
dn  Mua.  d'bist  nat.  rii,  841);  12,  G.  J.  Brash,  (Am.  J.  ScL  [21,  yiii);  18,  14,  Her- 
mann, (J.  t  pr.  Ghem.  zlvi,  887) ;  16,  Damonr,  (BolL  G.  Fr.,  [2],  vii,  88);  16,  Her- 
mann, (J.  £  pr.  Ch.  zlviii,  264) ;  17,  18,  G  Gmebn,  (Pogg.  iii,  68) : 


1.  Ht.  Somma, 

2.  "        «« 

8.      «        «* 
4  Java, 
6.  Iceland, 

6.  Hecla, 

7.  AnorthUe, 


&     fTa 

=100-68,  G.  Ri>ie. 

0-26  0-27=100-04,  Abich. 

0*64  0-68=100*84,  Abich. 

0-6  =98-1,  Reinw. 

0-29  1-09=101 -89,  F.;  G.  2*70. 
4614  8210  2-08  18*82  lilnO-78*  0-22  106,  ign.  0-81=99-96, W. 
48-84  86-87    1741  &g0-86     062  0*89,  ign.  0-89,  ^e  1-85, 


Si      £1      9e      Ca 
44-49  84-46  0-74  16'68 
4412  86-12  0-70  19-02 
48-79  85-49  0*67  18-98 

46-0    87-0     1-46 

47-68  82-62  2-01  17-06        180 


Iftg 
5-26 
0-56 
0-84 


a  AmphodYin,     45*80  8645  10*15 

9.  "    Tnnaberg,  4455  8691  0*07  1502 

10.  Indianite,  red,     42-00  84*00  8-20  15-00 

11.  "  white,  48*0     845  1-0  16-6 
12L  "               "    42*09  88*89  - —  15-78 
18.  Lepol,  Loio,      4280  8512  1-60  14*94 

14.  "    Orrijervi,  42-50  8811  4-00  10-87 

15.  Iceland,  45-97  8828  112  1721 


16.  JUneeite, 

17.  Lairohite, 

la 


M 


42-22  27-55  6-98 

44-65  86-81    

41-78  82-88   

•  With  Ca  and  JTi. 


8*28 
9-79 


5-05 
4-08 


2-27 

5-87 


8-86 
0-68 


imdeo.  0-57=100-l»,  S. 

,  te  1-70,  fl  1*85,  N. 

,  ign.  0-6=100-28,  a 

8-85,  H  1  •0=98-55,  Ch. 

2-6,  fl  1-0=97-7,  Lang. 

4-08=100-84,  Brash. 

1-50 ^,ign  1-56=99-69,  H. 

1-69  ,  ign  1-50=99-54,  H. 

-  1-85,  augite  0-69=100-12, 

Delesse. 
8-00  2-58,  te  2*00,  fl  7*00,  H. 
6*58,  fin  8-16,  £[204=10216. 


5*77*'   6-58,  fi  2-04=98-78,  Gmelin. 
^  With  fin. 


B.B.  like  albite,  except  that  it  forms  with  soda  an  enamel.  Entirely^  decompoeed 
by  mnriatic  acid,  but  anorthite  does  not  gelatinize.     Indianite  gelatinizes  readily. 

Amphodelite  [fr.  c/i^cj,  hoth^  and  o^Xoc,  a  epear]  is  a  reddish  gray  or  dingy  peach- 
blossom-red  variety,  occurring  crystallized  and  massire,  with  the  angle  O:  iU=SSt^ 
40',  and  cleavage  parallel  to  O  and  A.  Indianite  has  a  granular  texture  somewhat 
like  statuary  marole,  a  glistening  surface  of  fracture,  and  occurs  massive.  Hie 
ffrains  cleave  parallel  to  two  planes  inclined  to  one  another  84°  45',  which  is  not 
far  from  the  angle  of  anorthite,  considering  the  difficulty  in  this  case  of  obtaining 
perfectly  accurate  measurement. 

Anorthite  (Biotine)  occurs  at  Mount  Yeeuvius,  among  the  old  lavas  in  the  ravines 
of  Monte  Somma,  associated  with  ice  spar,  augite,  mica,  and  idocrase.  Also  on  the 
island  of  Procida  near  the  entrance  to  the  bay  of  Naples ;  in  the  Faroe  Islands,  and 
Java. 

AtnphodelUe  occurs  at  Lojo,  Finland,  and  at  Tunaberg,  Sweden.  The  Lepohte 
from  Lojo  and  Orrijerfvi,  is  the  same  mineral ;  the  crystala  are  sometimes  two 
inches  long ;  and  Lineeite  is  probably  the  same  partly  altered,  containing  a  few 
per  cent,  of  water.  The  Indianite  is  from  the  gauffue  of  the  corandum  in  the 
Carnatic,  and  is  associated  with  garnet,  kyanite,  and  hornblende.  The  specinieii 
analyzed  by  G.  J.  Brush,  was  originaUy  from  the  hands  of  Count  Bournon, 
and  came  from  the  Indian  locality.  Cfenth's  7%ior9€tuite  firom  Iceland  has 
been  considered  the  same  mineral  that  was  analyzed  by  Forchhammer,  (analysis  6); 
6.=2'688.  H.=6.  Color  white  to  ffrayish.  Genth  obtained  Si  4886,  £1  80-69, 
Fe  1*37,  Ag  0-97,  ftn  <r<u;0,Oa  17*16, Na  1-18,  £[0-62=100-20.  Walmstedt's  "Scap- 
olite"  from  Tunaberg  is  Anorthite,  according  to  G.  Rose,  (Kryst  GSiem.  Min.  88|. 

A  mineral  from  B^wn,  U.  C,  analyzed  by  Tennant,  has  been  referred  to  ampho- 
delite.   He  obtained 


im 
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a45:*fi,     il2«15,    Cttl«-^.    AgS-^S.    te4-70,    Lou  by  ignition  2-00=97-85. 

J2<ml<  or  RotelUn,  (Sranbere.  K.  V.  Ac  H.,  IMA.  Pogg.  lir,  268,  and  Irii,  170, 
and  Pol^r^U,  SranbergL  is  fttat«d  by  G.  Bom,  (Kryst.  Chem.  89),  to  be  altered 
anorthite. 

LutrMte,  Brooke,  (Diploite,  BreU.\  u  referred  to  anorthite  by  Hermann  and 
others.  It  i*  pale  rofe-red  and  closely  reaemblei  the  AmphodeUte.  It  is  firom 
Amitok  island,  coast  of  Labrador,  where  it  is  found  with  feldspar,  miea,  and  caldte. 


AXDESIXE,  AhUK  BenL  Jahrtsb.  i,  187.    Pfeeadoalbit 

Triclinic.  Like  albite  in  crystalline  forms  and  twins ;  bnt  dis- 
tinct in  cleava^,  and  surfaces  of  cleavage  more  uneven  and  edges 
less  sharp.    iUso  fine  granular. 

II.=0.  G.=2-65— :>-7-i ;  from  the  Andes,  2*7328 :  of  Sacchar- 
ite,  2-668 ;  from  the  Vosges,  2-65— 2*68 ;  2668,  Canada,  Hunt 
Color  white,  gray,  greeni^,  yellowish,  flesh-red.  Lustre  subvit- 
reous,  inclining  to  pearly. 

awi/Mn/iVm.--lt%-|-8llSi^Ca,  :fra-rib)S 
62S) ;  2,  8,  4,  Delesse,  (Mem.  Sov.  d'Emulation 
886) ;  6,  Waltershansen,  (Yolk.  Gest..  24) ;  7,  8, 
S.  Hant,  (prirate  commanication)  : 


I'r 


Analyses:  1,  Abich,  (Pogg.  li, 
da  Doubs) ;  5,  Schmidt,  (Posg.  Izi, 
Rammelsberg,  (5thSappL,  4S);  9,T. 


1.  Andes, 

2.  Vosges,  white, 
8.        "        red, 

4.  Chagey, 

5.  Saeeharite, 


Si 

59*60 
58-92 
58-91 
59*95 
58*93 


8.  Iceland,  cry9tal»,  60*29 

7.  Marmato,  60*26 

8.  "  58-32 

9.  Canada,  59*80 


£1 
24*18 
25*05 
24-59 
24-13 
23-50 

28-75 
25-01 
26-52 
25-39 


9e 

1-58 

0-99 
1-05 
1*27 


Ca 

5-77 
5-64 
4*01 
5-65 
5-67 


3-21  6-29 

tr.  6-87 

tr.  8-18 

0-60  7 '7  8 


ttg  &  STa 

1  08  1  -08  6*53=99-92,  Abieh. 

0*41  2-06  7*20,  fl  1 -27=99-55,  I>. 

0*39  2*54  7*59,  "  0*98=100,  D. 

0*74  0*81  5*39,  "  2*28=100.  D. 

0*56  0*05  7*42,  ^Ti  0*89,  fl  2*21= 

100.  a 

0-64  0*87  6*70=100*75,  Walt. 

014  0-84  7*74=100-86,  Ramm. 

Oil  2-36  5-27  ignO*60=101*36,R. 

Oil  1-00  5-14=99-82,  Hnnt 


Other  analyses :  Delesse.  ^Ann.  d.  M.  [5],  iii,  374,  Vosges). 

Andesine  fuses  in  thin  sphnters  before  the  blowpipe.  Saecharite  melts  only  on 
thin  edges ;  with  borax  forms  a  clear  glass.     Imperfectly  soluble  in  acids. 

Andesine  occurs  in  the  Andes,  at  Marmato.  in  the  rock  called  Andesite,  a  whitish 
syenite;  also  in  the  syenite  of  Alsace  in  the  Vosges.  G.=2*683,  white  of  Serranee; 
2*651,  red  of  Coravillers ;  and  also  in  the  porphyry  near  Chagey,  Haute  Saone;  G. 
=2*736  ;  at  Vapnefiord,  IceUnd,  in  honey -yellow  transparent  crystals,  (anaL  6,  G. 
^2*65).  Saecharite  is  a  granular  mineral,  having  traces  of  cleavage  in  one  direction, 
occurring  in  veins  in  serpentine  at  the  chrysoprase  mines  near  Frankenstein,  in 
Silesia.  In  North  America,  found  at  Chateau  Richer,  Canada,  (anal.  9),  forming 
with  hypersthene  and  ilmenite  a  wide  spread  rock ;  color  flesh-red ;  G.=2-668. 

BARSOWITE,  G.  Bote,  Pogg.  xlviii,  567,  1839. 

Massive  of  a  granular  texture,  with  a  nearly  perfect  cleavage  in  one  direction. 
H.=5-5— 6.     G.=2*74 — 2*752.    Lustre  more  or  less  pearly.     Color  snow-white, 
subtranslucent.    Fracture  granular  or  splintery. 

a>mpost<u>fi.~Ca'Si*-f8Sl5i=(Ca+Sl)  Si  4=Silica  48*8,  alumina  83*2,  lime 
18*0.    Analyses  by  Varrentrapp,  (Pogg.  xlviii,  568) : 

ii  £1               Ca  ]i[g 

1.  49-01  38-85  15-46  1*55=99*87. 

2.  49*06  83*78  16*80  1-42=98*66. 
a.        48-07  34-08  1610  1*66=98*90. 
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B.B.  alone,  fuses  only  on  the  edges  to  a  vesicular  glass.  Melts  slowly  with  bo- 
rax to  a  clear  colorless  glass.  The  glass  with  salt  of  phosphorus  is  colorless  with 
little  of  the  salt,  but  with  more,  becomes  opaline  on  cooling.  Gelatinizes  easily  on 
heating  with  muriatic  acid. 

Occurs  in  boulders  in  the  auriferous  sand  of  Barsowskoi,  as  the  gan^e  of  the 
blue  corundum,  as  Indianite  is  the  gangue  of  the  corundum  of  the  Camatic. 

A  feldspathic  mineral  formingwith  augite  the  orbicular  dioritc  of  Corsica  afforded 
Delesse  (Ann.  Ch.  Phys.  xxiv)  Si  4862,  Si  8466,  3Pe  0*66,  Oa  I2i)2,  fig  OSS,  Sa 
2*56,  fc  1-06,  6  0-49=.100-39. 

BYTOWNITE,  Thomson,  Blin.  i,  372. 

Massive,  texture  granular.  Grains  with  one  perfect  cleavage  and  indications  of 
another  oblique  to  this.  n.=6— 6*5.  G.=:2-801,  Thomson ;  2-738,  Hunt  Lustre 
vitreous,  cleavage  surface  pearly.     Color  greenish-white.     Translucent 

Analyses  1  1,  2,  Thomson,  (loc.  cit);  3,  T.  S.  Hunt,  (Am.  J.  Sci.  [2],xii,  213,  from 
PhiL  Mag.  [4],  i,  322) : 

1.  Si  47-74  3tl  29-69  Pe  3-75  Ca  8*80  jS[g  trace  Sa  7*60  fl  2*00=99-68. 

2.  47-40        29-60         3*4  9*82  0*40  7-60       1-96=99-68. 

8.        47-40        30-46   ^eO-80      14*24         0*87  2*82      2*00,  i  0*88=98*96. 

Thomson's  analyses  afford  the  oxygen  ratio  and  formula  of  Barsowite,  1:3:6. 
Mr.  Hunt's  analysis  gives  the  ratio  1  :  2*71 :  4*66,  which  corresponds  to  the  Bam« 
proportion  of  alumina  to  silica,  and  differs  only  in  a  small  excess  of  protoxyds. 

Occurs  in  large  boulders,  near  Bytown,  Canada  West 

A  dark  bluish-green  ^anular  mineral  or  rock  from  Perth,  Canada,  which  has 
been  called  Bytownite,  is  considered  by  Mr.  Hunt  as  probably  a  mixture  of  by  town- 
ite  and  hornblende.  It  has  a  smoky-blue  translucence  in  pieces  a  fourth  of  an  inch 
thick. 


LABRADORITfi.     Labrador  Feldspar.    Anhydrous  Scolecite.    Mauilite.    Silicite, 

Thornton, 

Triclinic.  0  :  ^^=86°  32',  O  :  7=114°48',  n  :  7=119°  16'. 
Twins  like  those  of  albite.  Cleavage  O  perfect ;  ii  distinct  and 
usually  striated ;  /indistinct.  Also  massive,  with  distinct  cleavage. 
II.=6.  G.=2-67 — 2-76.  Lustre  of  0  pearly,  passing  into  vit- 
reous; elsewhere  vitreous  or  subresinous.  Color  gray,  brown,  or 
greenish ;  sometimes  colorless  and  glassy ;  usually  a  change  of  col- 
ors may  be  observed,  in  which  blue  and  green  are  predominant; 
iellow,  red,  and  pearl-gray,  are  also  apparent.  Streak  uncolored. 
"ranslucent — subtranslucent. 

Compow^ion.— liSi-f  5l§i==(&-|-Xl)3i*===(if  Sa  :  Oa=l  :  8)  Silica  631,  alumina 
30-1,  hme  12*3,  soda  4*6=10<).  Analyses :  1,  Klaproth,  (Beit,  ri,  260) ;  2,  3,  Lehunt, 
(Ed.  N.  Phil.  J.  1832,  July,  SQ) ;  4,  Abich,  (Ann.  Ch.  Phys.  Ix,  832) ;  6,  Svanberg, 
f  Jahresb.  xxiii,  285) ;  6,  Forchhammer,  (J.   f.  pr.  Chem.  xxx,  886) ;  7,  8,  Kersten, 


d.  Mmes,  [4], ,  __,,,  __,  __, ,  ^ ^_j,  „.,  ._, ^^^ 

^^e-  M>  h  322*  '^^^  Logan's  Hep.  1861) ;  16,  17,  18,  Waltershausen,  (Vulk.  Gest. 
1863,  24): 

Si        %1        Pe        Ca        ^a        ti      iflg 

I.Labrador,        66*76     26-50     1-26     11-00    4-00     ,  fi  0-6=99'00,  Klap. 

2.  Campsie,  54  67     27*89     031     1060     606     049     018=99*19,  Lehunt. 

8,  Glasgow,  62-34     29*97     087     1210     8*97     0*80    =99-96,  Lehunt. 

4.  Etna,  63*48     26-46     1*60       9*49     4*10     0*22     1*74,   fl  0*42,  ftn  0*89= 

98*40,  Ab. 


DKBOKIPnVC  lONKRALOQT. 


Si 

XI 

F« 

C  S.      t 

Ae 

S.  DalaniB, 

S21B 

86-83 

1-89 

9-U  4-64     I-79 

l-08,ign.I'J6=98-«^8T. 

A.  Faros, 

B2-B8 

80-08 

1-78 

18-68  4-Bl       

0-19=101-66.  F. 

es'so 

aa-oo 

1-96 

11  ■69  4-01      0-60 

0)6=»-«0,  Karat 

8.          •■ 

6a-« 

!fl-8B 

1-00 

11-10  8-90      0-00 

0-18=99-64,  Kant. 

9.  Mioi,  Puiac, 

BS-98 

87-66 

114 

8-66  8-06     0-47 

1-86=99-41,  SeUupor. 

M18 

3988 

16-46    

,  H  1-07  =99-88.  H«. 

11.  SUieiU,' 

M-8 

88-4 



18-4      

,  F«  4-0,  fl  0*=100-1, 

Tlionwo*. 
l'01.H8-61=I00-«a,IX 

12.  Greeca, 

SS-20 

K-81 

1-08 

e-08  3-S8     8-40 

18.  Tyrol, 

68-83 

27-18 

1-fiO 

8-28       7-S8 

0-98,  "  0  96=100,  Dd. 

11-85 

16.  Etna,  CVytt      6368    3S-SS    8-41     11-69  4-00    0'64  ""oSS.igD.  O-96=IO0-«, 

Valt«nliaiM«iL    ' 

17.  "        "  60-88    26-81     8-64     1049  8-68    0-8B   "  0-74=100-86,  Walt 

I&  Labrador.  G8-1S    87'06    0-99      »-S8  186    7-6S   "  0-47,   £[    0-6^=10116, 

WalUnhanMB. 

Ho.  7,  brownmuuTeToriotj;  8,  with  Uae  opalsMmee;  9,  glawycoloilaMeiTa- 
talB  ;  14,  from  a  bonldar. 

O.of  6.  868;  7,  8-71;  8.  8-78;  11,  8-666;  14,  2-697;  16,  8-69;  16,  8-618;  17, 
8-663;  18,8-648.  Other  analysea :  Deleue,  (Ann.  d.  H.  [4],  xvi,  839,  834,  MS, 
612);  Damour,  (Bull  G.  Soo.  de  Fr„  [8],  vii,  88);  Metiger,  (Leonh.  Jahrb.  t  Mia., 
1860,  6B3) ;  DstiUc,  (EL  OeoL  1S48).    See  aUo  Ramm.,  eth  Snppl.,  166. 

B.B.  on  chareoal,  acta  like  teldapar,  and  fuMa  with  a  little  lew  diffieultj  to  a  eot 
orleaa  glau.  With  oxrd  of  nickel  and  borax  affords  a  bine  pearl  When  piilT<»- 
ueed,  entiralj  disaolveaby  heated  muriatic  acid,  which  does  not  attack  «iUMr  Md- 
ipar  or  -albitfi. 

Labradorite  is  a  eonititnent  of  eome  lavas,  as  thoae  of  Etna  and  Yenmni :  of 
many  porj^jries,  as  the  oriental  verd  antiqae  of  Oreeoe,  (analyaii  18},  and  ouar 
Tarieties  ;  ofdolerite;  certun  hornblende  rocks,  granites,  and  sjenitet ;  of  ton* 
porphyritic  greenstODet,  as  at  Campaie.  Scotland  ;  of  melaphyres,  as  in  t^  Tyrol, 
(analVBis  13).  On  the  coast  of  Labrador,  whence  it  was  originally  brought  it  ia 
associated  vith  horablonde,  hypersthene,  and  magaetEc  iron  ore.  It  baa  bean  Anmd 
in  ploca  at  Mille  Isles,  Canada,  also  in  Marin,  Aberarotnbie  and  elsewhere.  Itoeanr* 
abundantly  at  B^ez  Co.,  N.  Y.  Large  bonlders  are  met  with  in  the  towns  of  Mo- 
riah,  Neweomb,  M'IntvrB,  WoBtport,  and  Lewis,  N.  Y. ;  also  oofiasionally  in  Orange, 
Lewis,  St.  Lawrence,  Warren,  Scobarie.  and  (>reen  counties.  In  PennsyWaai*.  tl 
Hinera)  Hill,  Chester  Co.,  and  opposite  New  Hope,  Backs  Co. 

The  Sroicxerote  and  Anhudrout  Scolecile  are  from  Pathos,  Finland ;  the  BilieiU  it 
ttota  Antrim,  Ireland.     Hcoleierose  baa  been  referred  to  scapoUte. 

Idbradorito  receives  a  fine  polish,  and  owing  to  the  ehatoyaDt  reflectiona,  til* 
specimen B  ara  often  highly  beantifal.    It  ia  aomeUmes  need  in  jewelry. 


Tais  by  Delesse,  [loc  cit.),  Bi , . .,  _-,._, , , 

Sa  4-66,  ]^  4-46,  fi  8'le=9a'36.  Delesse  deduces  the  oxygen  ratio  1  .  .  .  _.  _ 
adding  the  water  to  Uie  bases  ;  eicluding  tha  water,  it  gives  0-96  ;  3^  :  6.  It  « 
tetM  (he  porphyry  of  Temoay,  in  the  Vo«ge& 
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OLIQOOLASE.  Soda  Spodumene.  Natron-Bpodnmene,  JBerM.  IJnionite,  SiUiman^  Jr, 

Triclinic.    I:  T  about  120%  O  :  ii=e3**  15',  0  :  /'=115^  37'. 
Cleavage :  <?,  it  very  distinct.    Twins  common. 

41*8 


f— — — \ 

0 

IT 

Of 

/ 

.r 

t*^' 

"IT 

2i 

2' 

1 

11 

1' 

ObMired  PUnet. 


Arendal. 


H.=6.      G.=2*58— 2-69.     Lustre   vitreons,  vitreo-pearly   or 
Color  yellowish,  grayish,  reddish,  greenish-white,  white, 
arent,  subtranslucent.    Fracture  conchoidal — ^uneven. 

OHMpottefcm.— ft  5i+Sl  5i'=(ft+Sl)3i'=Silica.62-8/aliiiDiiia  28*5,  soda  14*2=100. 
Analyses:  1,  2,  Berzelius,  (Jahresb.  ir,  147,  zix,  802) ;  8,  Laurent,  (Ann.  Ch.  PhYB.liz, 
108) ;  4,  B.  Hagen,  (Posat'  zUt,  829) ;  5,  Resales,  (Pogg.  1y,  109) ;  6,  Francis,  (Pogg. 
Hi,  470) ;  7,  Chodnev,  (Pogg.  Ixi,  890) ;  8,  Wolff,  (J.  t  pr.  CJhem.  xxxiv,  284) ;  9. 
Sdieerer,  (Pogg.  Ixiy,  168) ;  10,  11,  Eersten,  (J.  £  pr.  Ch.  xzxvii,  178,  Leonh.  Jahrb. 
1846,  668) ;  12,  Deville,  (Compt.  Rend,  adz,  46)  ;  18,  Forchhammer,  (Skand.  Nat.  S. 
Stoekholm,  1842);  14,  L.  Sranberg,  (CEfv.  K.  V.  Ann.  Fosrh.  iii.  111);  16,  Ram- 
melsberg,  (Pogg.  lyi,  617) ;  16,  17,  18,  Delesse,  (Ann.  Ch.  Ph.  [8],  zziy,  BnlL  GeoL 
li],  Tii,  810,  ibin.  d.  M.  [4],  ziz,  149);  19,  Kemdt,  (J.  £  pr.  Chem.  zliii,  218); 
90,  Smith  and  Brush,  (Abl  J.  Soi.  r2],  zv,  211,  mean  of  2  analyses) ;  21,  Bodemann, 
(Poffi*  iv*  110);  22,  28,  Smith  and  Brash,  (loc  cit.,  zri,  44,  each  mean  of  2  anaL) ; 
S4^  Waherhansen,  (Yolk.  Gest.,  26): 


Bi 

21 

Fe 

Oa 

fig 

fra 

£ 

1.  Danriksioll, 

68-70 

28*96 

0*60 

2*06 

0-66 

8*11 

1  •20=100-16.  Ben. 

a.  Tttarby, 

61*66 

28*80 

8*18 

0-80 

9*67 

0-88=99*88,       " 

8.  Arrive, 
4..  Arendal, 

62-6 

24*6 

0-01 

8*0 

0*2 

8*9 

=99-4,  Laurent. 

68-61 

28*09 

2*44 

0-77 

9*87 

2-19=101*87,  Hagen. 
l-06,i'eO*62=100^9R. 

6.  Arendal,  y«f.-i9. 

62*70 

28*80 

4*60 

0-02 

8*00 

6.  A|atskaja, 

7.  £mito,  red. 

61-06 

19*68 

4*11 

2-16 

1-06 

7*66 

8*91=99*62,  Francis. 

68*80 

21*81 

0-47 

12-04 

1-98=99*60,  0. 

8.  Schlw.  Holstein, 

64*80 

22*84 

4-12 

9*01 

=99*77,  W. 

9.  /9wfMtofMfr.TYed.61'80 

28*77 

0*86 

4-78 

-.— 

8-60 

1-29=100,  Seheera>. 

10.  Near  Frieberg, 

62*97 

28-48 

0*61 

2*88 

0-24 

7*24 

2*42=99*69,  Eersten. 

11.  Marienbad, 

68-20 

28*60 

0*81 

2*42 

0-26 

7-42 

2*22=99*82,  Eersten. 

12.  Teneriffe, 

62*97 

22-29 

2*06 

0*64 

8*46 

8*69=100,  DeviUe. 

18.  ffaflMffordite, 

61-22 

28*82 

2*40 

8*82 

0*86 

2*66 

<ra.  =98*68,  Forch. 

69*66 

28*28 

118 

6*17 

0*86 

6*61 

1*76,  ign.l*02,nnd.0*82 

=98*86,  St. 

16.  Wannbrann, 

68-94»  28*71 

tra. 

2*62 

tra. 

7*66 

2-17—100,  Ramm. 

16.  Ker^de-glace, 

68*26 

28*92 

tra. 

8*28 

0*82 

6*88 

2'8lJlnfra.=99-91,D. 

17.  Qoenast, 

68*70 

22*64 

0*68 

1-44 

1*20 

6*16 

2-81,ign.l*22=99*69,D. 

DEaCBIFTtVB   lUNEBALOOT. 
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240 

5t  SI  Fe  Ca  Ag       -  - 

18.  Tucmbach,  63-88  2227  OBI  8-46     tra.    B-66  l-2Ugn.l-70=»e-6e4>. 

te.  BodeD,  ei-9fl  22'SS  0'3G  3-02  O'lO    94S  S-O»=JSii0-4O=l(l0jt. 

20.  Unionrille,  Pa.,    94-27  21-21  tra.  0-81  0-68  lO'M  136,  ign.l-08=I00-*B, 

S.  AB. 

21.  Schaitansk,  Ural,  M-28    22-24    O'M    %-SJ     lU    7-98     1  ■06=99-7  8,  Bodemn. 

22.  Daubnrj,  Ct.        63-76    22'C6     tra.    S-09     Ira.     B-72    0-<»,  ign.  0-26=9«-H, 

2S.  Haddam,  Ct.         64-26    21-90     2-16     tra.    9-99     OSO  ign.  0-29,  a  *  B. 

24.  Borodin,  FinUlld,68-2U    18-41     0-20    Oil     0*87     0-62     U-41 '■0e7=98-29,  W. 

O.  ofXo.  7,  283;  8,  3-8S1 ;  9,2-6116;  10,  S'BS;  11,2-631;  12,  2'59 ;  14,  2-69;  1», 
S-6fi.  Other  analf  BSB :  L017,  (Bull.  Geol.  Soc.  de  Fr.  [2],  vii,  463) ;  Danunil-,  ate. 
(Barnm.  6th  Sapp.  178)  ;  DeviUe,  (Et  Geol.  Teaeriffe,  1848). 

B.B.  foMB  more  easily  tban  orthoclaae,  and  qnietly  to  a  glau,  eitbw  el«u  or 
aaamcl-lihe.     Kot  acted  upon  bj  acida. 

Occtm  in  porpbyrj-,  granite,  aj-enits,  wrpentine,  and  bMalt ;  with  qnarti  and 
mica  it  forma  the  granite  at  Eimito,  containing  colnmbite.  At  Teneriffc  it  ocean 
in  traehyte. 

Among  Um  localities  are  DaDvikaEoll  near  BtoekboliD;  at  Arriige  and  Arandal, 
with  calcite,  crystals  aometimeB  two  or  three  inches  long ;  at  Bcbaitanak.  Ural, 

Seeniih,  in  o  gangue  of  quartz  and  mica  and  jcllowish- white  feldspar ;  at  ClaOi- 
al  in  Berpentioe ;  at  Laka  Baikal;  as  tuntlone  at  ChriBtiaaa-fiord,  Sorway,  tlu 
avaaturine  character  of  which  is  owing  to  minute  portJcIeB  of  specular  iron, 
aceording  to  3cbeerer,  (gdthite  according  to  Eensott). 

In  Icetand  at  Hafnefjord,  {Hafneffordile),  Borodin,  etc. 

In  the  United  Statea,  at  UnioDTide,  Fa.,  (Uniooite),  with  euphjllite  and  corsn- 
dnm,  0.^2-61 ;  also  at  Danbury,  Ct,  with  othoclase  and  danbnrite;  at  Baddam, 
Ot,  often  traDBpareot,  with  iolite  and  black  tourmaline ;  at  Uineral  TTfll^  !>«]«*«« 
Co.,  Pa,,  called  Woonstone. 

Named  from  aXiyx,  litltt,  and  (Xaw,  to  eUavt. 


Triclinic.     0  :  i)=dS°  36',  over  2i=86°  24'.     (B.  &  M.) 


0 

7=115°  5'.                 0 

1=150°  5'. 

r 

2-1=134°  32'. 

0 

i'=110°  61'.             il 

i8'=14r  12'. 

/' 

2.=138°  34'. 

0 

2i=133°  55'.             / 

7>=122°  15'. 

fi 

7=117°  53'. 

0 

2l'=137°  26'.            »» 

!j=U8°  30'. 

n 

7=119°  52'. 

0 

H(iidi.)=127°23'.     a 

l'=120°  27'. 

1 

7=122°  32'. 

0 

2i(ov,B)=97°37'.  H 

1=112°  11'. 

1' 

7'=124°  63.' 

0 

tl 

*8 

/ 

/■ 

IS' 

ti 

ai' 

— 

21 
S' 

- 

— 

2« 

— 

— 

1 

T 

- 

T 

- 

— 

BILIUATES,   TELDSPAB   aSXTTIOS.  241 

Cleavage :  0  very  perfect ;  il  less  so  ;  T  imperfect.  Twids  :  Bimilar 
to  f.  415  usually  flattened  parallel  to  m;  also  similar,  but  witlili  and, 
O  in  same  plane  nearly,  {f,il6) ;  also  parallel  4i» 

to  0.  Also  lamellar  and  granular :  the  lamime 
sometimes  divergent;  granular  varieties  occa- 
sionally quite  Sue,  approaching  to  inipalpable. 

II.=6 ;  some  granular  varieties  7.  G-.=:2'59 — 
2-65;  2-612,  Finbo,  Eggertz;  2-619,  Broddbo; 
2-641,  variety  Pericline  ;  2'626,  Perieterite.  Lus- 
tre pearly  upon  a  cleavase  face ;  vitreous  in 
other  directions.  Color  white ;  alao  occasion- 
ally bluish,  gray,  reddish,  greenish,  and  green ; 
sometimes  having  a  bluish  opalescence  or 
play  of  colors  on  0.  Streak  uncolored.  Trans- 
parent— subtranBlucent,  Fracture  uneven.  Brit- 
tle. 

OmifNittttan.— ]fraSi-|-Sl3i*=^JIa-l-Xl)5i*=Silicae8-7,  alamma  19'S.  soda  11-S= 

loa 

Aaaijeea:  1,  Q.  Rose,  (Oilb.  Ann.  Iniii,  113);  S,  Stromeycr,  (UntorsDch.  800) ; 
3,  Lknrant,  (Aon.  Ch.  Phys.  li)  ;  4,  ThauloT,  (Pa^.  zlii,  STI) ;  S  Abich,  (Berg.  u. 
hutUnm.  Zeitg.  1  Jahrg.);  6,  Erdmonn,  [Jahreeb.  xii,  192)[  1,  Abich,  (Pogg.  li, 
52B);  8,  C.  Q.  Omelin,  (Fogg.  Tii,7»);  9,  Red  ten  bach  er,  (Pon.  lii ,  4flS,  meai  " 
snalB.) ;  10,  Brooks,  (Pogg.  lii,  S92);  11,  Kenten,  (LMuh.  Jabrb.  1S46,  648) 
13,  Brush  and  Weld,  (Am.  J.  Sci.  [2],  Tiii,  880);  14,  T.  S.  Hunt,  (PhiL  Mag. 
822,  and  Am.  J.  Sci.  [2],  xii,  212);  16,  Diilay,  (CrjBt  from  Melaphyre  ' 
Ann,  d.  M.  [6],  ii,  184,  IBS)  ;  16,  RanimBlBberg,  (Po^.  luix,  S06) : 
Si  Si        Po         K       Sa         Ca 

1,  Areadal,  e8'46     19'B0     0-28      fl-12     0-6B=9T-84,  Q.  Rose. 

2.  Cheaterfield,  10-68     1980    O'll      9-<ie    0-24=99-88,  Stromeyer. 

8.  •'  68-4       20-8       0-1         10-6       0-2=100,  Lanrent. 

10'43     11-47     0 '20=100 -1 0,  Thaolow. 

18-71    0-27    0-66     11-34    0-60,  fig  0-18,  fin  tr.= 

100,  A. 

19-84    0-62    OM    10-98    (r.,  Sg.  Sin  tr,=IOO-7.  E 

51=99-83,  Ab. 

9-99     0-16,  ign  0-86=100-26,  Q. 

9-91      1-44,  Mg  0-81=100-07,  B. 

o-i  I        6-23     0-3I,AgO-61=IOO-e6,  Bin. 

1-18     U-Ol    0-24=99-77,  KenUn. 

" "     2-OB.  fig  0-62=99-48,  B. 


'.  64Bh  11, 
Mag.t4].i, 
e  of  Agay, 


6.  BreTig, 

7.  Pm.:I.Pantellaria,S8-23     18-»0     1-01     2-S3 
■8-93fi'0-48    2-41 


9.  PeiinBytTania,          67'20  I9'64 

10.  St.  Gothard,  ^hUe,  ei'39  19-24 

11.  Horienbad,              88-70  17-92 

12.  Lancuter  Co.,  Fa.,  6666  20-79 
IS.  UnionTme,Pa.,       6686  21-89 


1-87 


14.  PerittrUt, 


66-SO    21-80    0-30    < 


8-7B     1-19,  Slg  0-48,  flO-48= 

100-47,  W. 

1-00    2-S2,  AgO-20,   ign  0-6= 

99-80,  Hunt. 

le.  Alhitt,  en/A,  67-0      19-2      0-S      2-9        1-2      1-2,  Ifitg  1-8=989,  Diday. 

16.  BspoteUrite,  87-63     16-69    3-30    0-61     10-24    0-86,"    1-46=99-8,  E. 

InNo.  6,  G.=2-624;  11,0.2-612;  12,G.=2-819;  16,  Q.=2-47B;  16.  G.=3-68  to 
2-S6. 
B.B.  like  feldapar,  but  colon  the  Same  distinetly  yellow.  Acted  on  by  hot  acddl. 
Albita  ofUn  replace!  feldspar  as  acomtitaent  of  granite;  in  other  initaucea  it  in 
■Mooiated  with  feldspar,  aa  in  Pomper's  pillar,  and  then  may  be  generally  dittin- 
■  •    ■"     ""i  niperior  whiteneei,     ill*   -"■" '*" *~ **- * 
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Ac.    It  ia  associated  vi\h  pearl  ipar  in  the  Tyrol,  vhere  it  occurs  in  Urga  traiu- 

Ctreut  crystjtla;  with  epidote  and  garnet  atArendal;  with  eudjalvte  and  honi- 
lende  in  Greenland  It  is  frequently  one  of  the  eoostitueDta  of  syenite  and 
greenatone. 

Id  Massachaaetta,  U.  3.,  at  Ohesterfield,  with  red  and  bloe  tonnnalinea  in  lamellar 
masgea,  (Cleavelandlte),  alightly  bluieh,  and  also  fine  granular,  and  rarely  in  emaU 
crjatals,  Contaicg  the  aame  mineraU  at  Paria,  Maine,  and  at  Qoahen,  Maaa.,  at  Ac- 
worth  and  Alstcad,  N.  II.  At  Hnddani,  Conn.,  accompanies  chrysoberyl,  beryl,  eo- 
lombite  and  black  tourmalines.  Pine  transparent  or  tranalucent  crystala  at  QieHid- 
dletown  feldspar  qnarry,  {fig.  41B;  gave  the  author  for  0:11,83"  40'  and87"*80'> 
At  Oraaville,  Washington  Co.,  N.T.,  white  tranaparcnt  crystals.  At  Monroe,  Conn., 
a  fine  granular  variety  containing  beryL  In  Delaware  Co.,  PennsylTania,  at  Union- 
Tille,  a  eranolar  variety  is  the  matrii  of  the  Cornndoio,  (eeeanalyaee  12  and  IS^hav- 
ing  the  hardness  of  quartz,  (T — I'-S).  It  bad  been  taken  for  Indianita.  A  ■Jmilar 
variety  equally  bard  is  found  with  Idocraae  at  Bandford,  Maine. 

Tbe  name  Albite  ia  derived  from  albiu,  white,  in  allusion  to  its  color,  and  WH 
given  the  apecies  by  Oahn  and  Beraeliua  in  1S!4 

Hspotelerile  of  Breithaapt,  analywd  by  Hermann,  (J.  £  pr.  Ch,  d»i,  896),  vith 
tbe  resultins  ratio  for  the  protozyda,  peroxyda  and  ailica  1 :  2 :  A,  ia  shown  by  Sam 
melaberg  to  be  probably  albite  mixed  with  aumte.  Q.^-6— 2'fl6,  From  ArudaL 
Named  ttaia  vn,  wmfar  or  leas,  and  nlvp°c,  han. 

ORTHOOLASE.    Feldspar.    Fotaali-Feldapar.     le^^par.    Felsitc    Addar 


Monoclinic;  (Diclinic?)    C=63°  53',  /:  /=118°48', 
153°  28' ;    a  lb:  c=0-844  : 1  : 1-5183. 
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Cleavage:  6>  perfect;  n  lees  distinct ;  ii  fnint;  also  imperfect 
in  the  direction  of  one  of  the  faces  /,  Twins :  f.  424  and  425 
face  of  composition,  « ;  f.  428  parallel  to  plane  2« ;  also  parallel 
to  0  and  is.  Often  maasive,  cleavable,  or  granular ;  eometirnee 
coarse  lamellar. 


0 

i;=u5°  w. 

0 

-1=146°  30'. 

ii 

ii  =150»  35'. 

0 

lt=129°  iV. 

0 

2=98°  4'. 

ii 

4i  =142»  25'. 

0 

*>=H6"  33'. 

0 

ill  =77°  31'. 

ii 

-15  =130°  50' 

o 

2i=99''  38'. 

0 

§•=161°  36'. 

ii 

3s  =146°  40'. 

0 

-M=159°, 

0 

2i=1.35°  3'. 

I 

2i=134°  19'. 

0 

.•i=H6»  r. 

0 

.■i=90° 

I 

1«-H0°  40'. 

o 

1=160°  53'. 

0: 

7=67°  41'. 

1 

1=1260  14'. 

o 

1=124°  43'. 

ii 

»=W. 

-1 

;  -1=142°  40' 

H.=6.  G.=2-4 — 2-62.  Lnfltre  Titreoos,  BometimeB  inclining 
to  pearly  upon  the  face  of  perfect  cleavage.  Color  white ;  often 
gray,  reddish-white,  flesh-red,  greenish-white,  green ;  streak  on- 
colored.  Transparent — translucent.  Fracture  conchoidal  to  un- 
even. 

ami}M>ti(ion.— ESi-|-£>  3i'=(&-|-Sl)Si*=^lio  M'B,  alumina  18-4,  potadi  le-S 
=100. 

2,  G.  Rose,  (Poge.  ixviii,  148); 
F.  Hft.  1);  4,  Dcleue.fAnn.  Cb. 
Berg,  und  hiittenm.  Keitg.  Jahi%. 
Brongniart  and  Malagnti,  (Ann. 
1;  11,  EeraUn,  (J.  f.  pr.  Chem. 
iTToinoff,  (Pogg.  xlvii,  196);  14, 
16,  lS,Onlelin, 


Phyt.  [S],  xxt);  B,  S,  T,  Abich,  (Pogir.  Ii,  628.  and 
19)  ;  8,  Domeyko,  (Ann.  d.  Mines,  [4],  ii,  029)  ;  9, 
Minpa,  [4].  ii.  446);  10,  Eroner,  (Poge.  Izrii,  421 
xxxrii,  laa) ;  IS.  Hattner.  (Pogg.  iIti,  29P) ;  18, 
T.  S.  Ennt,  (Phil.  Mag.  [4],  i,  823,  and  Am.  J.  Sci. 
(Po^lxxxi,  SIS);  17,  J.  D.  Wliitney,  (Am.  J.  ScL 
(4UiSnppl.71);  19,  F.  A.  Oenth,  (Keller  and  Tied., 
(Am.  S.  Soi.,  [3],  ivi,  42);  24,  PUttner,  (Pogg.  bivii, 
Si         XI         Pe       Ca 

1.  Lomnitz,  6616    17'60      t-76     I'SS 

2.  SonWin,  Verar.        80-62     1916       060 

8.   ffloMy,  Drauifeld,    64'SA    21 'J6    trace   trate 
€.  ChamouDi,  66-48     19-06    trate    0'68 


m,  ^y. 

[2].  XT,  440) ;  IS,  Rammelabais, 
ui,  4SB) ;  20—28,  Smith  *  Bnuh, 
419)': 

12-00    =98-28,  V.  Rna. 

14-74,  witb  some  Sa,  Q.  Roee. 
2-62  10-39=09-88,  Schned. 
10-63      2-80=98-99,  Deleme. 
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Si  Si 

5.  Adul.  St  Gothard,  66  69  17-97 

6.  Baveno,  ffreerif         65*72  18*57 

7.  Siberia,  greeny           65*82  17*89 


9 


e 


0-80 


8.  Chili,  roue, 

9.  Moonttanej  CeyL 

10.  Marienberg, 

11.  Saxony, 

1%  V<Uencianitef 

18.  Mierocliney 

14.  Perthite, 


66*87 
64*00 

66*48 
66*62 
66*82 

66  •7a 

66*44 


20-47 
19-48 

17-03 
17-61 
17-58 
18-31 
18*36 


0-49 
0-80 
0-09 
trace 
1-00 


16.  Orth.  Laurvig,  gnh.  66*90    19*46 

16.  "  FrederVn,  W^  66-19     19-99 

17.  "  L.  Superior,       66-70 
1&  "  Aiiert>crg,          66-26 

19.  "  Davidfion  Co.,  7 

N.  G,  \ 

20.  Chesterlite,  64*76 


0-44 
0-68 
18-68 
16-98      0-81 


21. 

22.  Loxoclase, 


66-80    20-20      tr, 
17-60      0*60 
17-70      0*60 


66-17 


Ca 

1-84 
0-84 
0-10 

2-60 
0-42 

1-08 
0-94 

1-20 
0*67 

0-28 
0-48 
0-80 
0-48 

0-06 

0-66 

0-66 


28. 


24. 


«4 


«< 


66-40  19*48  1*26  2*26 
66-81  18*28  0*67  1*09 
68*60    20*29     0*67     8*22 


18-99 
14-02 
18-06 

6-80 
14-81 

18-96 
12*98 
14-80 
14-06 
6*87 

6*66 

7-08 

9-67 

14-42 

14-86 

14-18 

18-86 

2-76 

4*86 

8-08 


]^a 

1-01^100,   Abich. 
1-26,  ftg  0-1=100,  Ab. 
2*81.  Sg  0-09,  Hn  0-19, 
Cu  trace=^9^6,  Ab. 
4-00=98*74,  Dom. 

,  iisO-Z,  11  A  loM 

1-14,  RAM. 
0-91=99-86,  Kron. 
1*70=99-66,  Eenten. 

=99-29,  Plattner. 

=99  •88.Evreiiioft 

6-66,  Ag  0-24,  ign  0*40 

=99-08,  EL 

6-14,igii0-12=98-89,G. 

7  08,"0-88=100^8,G. 

8*68,  fl  0*70=99-58,W. 

0*20,  fi  1-29,  iSk  0*11, 

:=100,  Bamm. 

0-79,  Ag  tr.=100-«9, 

Gentli. 

l-76,Ag0-80,ign0-65, 

=100-89,  a  A  B. 

1-64,%  0-26,  ign  066 

=100*88,  &  A  B. 

7-28,  ftg  0-20,  ign  0*7$ 

=99-34,  &  A  B. 

7-81,  }i^80,  ign  0-20 

=98-96,  a  A  R 

8-76,%<r.SiFfi[l-2S 

=100-7,  Plattner. 

G.  of  No.  6=2-6766 ;  of  6,  2*66  ;  of  7,  2-68  ;  of  8,  2*696 ;  of  10,  2-44 ;  of  16,  16, 
2-69 ;  of  19,  2*647. 

Analyses :  Diday,  (Ann.  d.  M.  [6],  ii,  181);  Delesse,  (ib.,  iii,  872,  888,406);  Deeh- 
en,  (of  Sanidin,  Verb.  nat.  Ver.  Rheinl.  1852,  836) ;  Avdeeff  and  Moss,  (Pogg.  Iii, 
466) ;  Moll,  (Ramm.  4th  SuppL,  69> 

B.B.  fuses  with  difficulty,  and  only  on  the  edges,  to  a  semi-transparent  blebby 
glass.  With  borax  forms  slowly  a  transparent  glass,  and  with  soda  a  vesicular 
glass.  Not  acted  on  by  the  acids.  With  cobalt  solution,  becomes  blue  only  on  the 
rased  edges. 

Difference  of  color  and  lustre  has  given  rise  to  distinct  names  for  several  yario- 
ties  of  this  species. 

Common  Feldspar  or  Orthoelaae  [fr.  opOof^  straight  or  rectangular,  and  xXuta,  to 
€leave]  includes  the  subtransluccnt  varieties,  the  common  constituent  of  graniteu 

Loxoclase,  Breit,  has  the  composition  of  orthoclase  as  shown  by  Smith  and  Brosh, 
and  does  not  differ  essentially  in  cleavage ;  the  basal  and  clinodiagonal  being  much 
the  most  distinct;  /:  /about  120**;  G.=2*6— 2*6*2,  Plattner. 

J^ecronite  [fr.  HKpos,  a  corpse]  gives  off  a  fetid  odor  when  struck. 

Adidaria  is  a  transparent  or  translucent  variety,  found  in  granitic  rocka.  Hie 
crystals  are  often  large,  and  occur  of  great  perfection  in  the  high  districts  of  SaTor; 
the  name  is  derived  from  Adula,  one  of  the  highest  peaks  of  St.  Gothard.  The 
Valencianite  of  Breithaupt  is  a  variety  of  adularia ;  the  name  is  from  the  Mexican 
mine  Yalenoiana. 

Moonstone  is  a  variety  of  adularia,  presenting,  when  polished,  chatoyant  or 
pearly  reflections.  Sunstone  is  a  similar  variety,  containing  minute  scales  of  oxyd 
of  iron,  or  Gothite,  (Kensrott),  disseminated  through  it.  The  opalescence  is  seen 
in  the  direction  of  a  plane  replacing  the  edge/:/  somewhat  obliquely.  Bat 
neither  of  these  are  exclusively  common  feldspar.  A  Siberian  sunstone  has  been 
shown  by  Scheerer  to  be  oligoclase ;  and  the  moonstone  of  Mineral  Hill,  Delaware 
kOft,  Pa.y  is  of  the  same  species. 
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Aventurine  Feldspar  is  less  pellacid,  and  has  yellow  and  reddish  internal  re- 
flections. 

Olatsy  Feldspar  is  a  transparent  variety  found  in  trach3rtic  and  volcanic  rocks, 
having  a  perfect  vitreous  lustre.  It  has  been  called  Sanidin,  from  cavis,  a  board,  the 
crystals  being  tabular ;  and  according  to  I^aumann,it  has  Ct=68°  56'.  O  :  /=110°, 
0  :  i'=115^.  The  name  Ice  Spar  is  sometimes  given  to  a  similar  variety  found  in 
Yesuvian  lavas ;  the  term  however  includes  pellucid  varieties  of  other  species  of 
feldspar. 

Other  varieties  are  the  Murehisanite  of  Levy,  [|named  after  Murchison,  the  Geol- 
ogist], which  is  a  yellowish>gray  or  flesh-red  variety  from  Heavitree,  near  Exeter ; 
Amazon  stone,  a  verdigris-green^variety  colored  by  copper,  from  Lake  Ilmen  ;  the 
Leelite  of  Dr.  Clarke,  (the  Helleflinta  of  the  Sweaes),  which  occurs  at  Gryphyttan 
in  Sweden,  with  a  peculiar  waxy  lustre,  and  deep  flesh-red  color ;  and  the  Karto- 
lite,  a  dark  green  variety,  containing  lighter  globular  particles,  from  river  Drac  in 
France. 

Kaolin  is  a  term  applied  to  a  clay  resulting  from  the  decomposition  of  feldspar. 
(See  beyond.) 

The  Microcline  [fr.  ftiKpcs,  little^  ffXtyw,  to  incline]  of  Breithaupt,  is  a  variety  of 
this  species  from  Arendal,  (Pogg.  xlvii,  196).  The  Erythrite  [fr.  t^pos,  red]  of 
Thomson  (Phil.  Ma^.  xxii,  188,  1848)  is  a  flesh-colored  feldspar,  containing  three 
per  cent  of  magnesia,  found  in  amygdaloid ;  G.=2'541.  The  Perthite  of  Thomson 
18  from  Perth,  in  Upper  Canada. 

Rhyaeolite  of  Rose,  {ov  Ryacolite),  from  Vesuvius,  [named  from  pva|,  a  lava 
ttr€<tm],  has  the  crystallization  of  feldspar,  and  resembles  the  glassy  variety.  G. 
Rose  states  (Eryst.  ChenL  Min.  88,  1852)  that  he  suspects  that  in  his  analysis  (Pogg; 
xxviii,  143)  some  nepheline  may  have  oeen  mixed  with  the  feldspar,  as  they  often 
occur  together  at  the  locality,  and  he  therefore  does  not  mention  it  as  a  distinct 
species  in  this  recent  work  of  his. 

Feldspar  in  fine  crystals  is  found  at  Carlsbad  and  Elnbogen  in  Bohemia,  ^twins, 
£  424,  425).  Ekatherinenburg  in  Siberia,  Arendal  in  Norway,  Baveno  in  Pieamont, 
Lomnitz  in  Silesia,  Land's  End,  dec,  are  other  localities.  At  the  Mourno  mountains 
in  Ireland,  fine  specimens  occur,  associated  with  beryl  and  topaz.  Glassy  feldspar 
occurs  in  great  aoundance  in  the  trachyte  of  the  Drachenfels  on  the  Rhine;  also 
in  the  lavas  which  devastated  the  islana  of  Ischia,  near  Naples,  in  1802.  Ice  spar  is 
found  principally  at  Vesuvius ;  it  may  be  obtained  in  profusion  in  the  valley  call- 
ed Fossa  Grande. 

Fine  crystallized  feldspar  occurs  in  New  York,  in  St.  Lawrence  Co.,  at  Rossie,  two 
miles  north  of  Oxbow ;  the  crystals  are  white  or  bluish-white,  and  sometimes  an 
inch  across ;  also  eight  miles  from  Potsdam,  on  the  road  to  Pierremont,  where  crys- 
tals a  foot  through  are  said  to  have  been  found ;  and  near  DeLong's  mills  in  uie 
town  of  Hammond,  with  apatite  and  zircon,  where  the  Loxoclase  is  obtained ;  in 
Lewis  Co.,  feldspar  occurs  both  crystallized  and  massive  in  white  limestone  near 
Natural  Bridge,  with  scapolite  and  sphene ;  in  Orange  Co.,  crystals  near  West 
Point;  more  aoundant  and  interesting  forms  are  found  at  Rocky  Hill,  in  Warwick, 
with  tourmaline  and  zircon ;  and  at  Amity  and  Edenville.  In  Saratoga  Co.,^N.  T., 
at  the  Greenfield  chrysoberyl  locality,  white  translucent  crystals,  usually  coated 
with  silvery  mica.  In  Connecticut  at  the  gneiss  quarries  of  Haddam  and  the  feld- 
spar quarries  of  Middletown,  crystals  a  foot  long,  and  six  or  eight  inches  thick ; 
near  Bradley svillc,  in  the  western  part  of  Litchfield,  crystals  2-3  inches  long, 
abundant.  In  Massachusetts  at  South  Royalston  and  Barre,  in  crystals  often  large ; 
also  at  Three  Rivers,  in  Palmer.  Tlie  Acworth  beryl  locality,  the  tourmaline  local- 
ity of  Paris,  Maine,  are  other  localities  of  crystallized  feldspar.  In  Pennsylvania, 
in  crystals  at  Leiperville,  Mineral  Hill,  and  Chester,  (chesterlite),  Delaware  Co. ; 
a  sunstone  in  Kennett  Township ;  fine  crystals  of  green  feldspar  occur  on  the  island, 
Mt  Dessert,  Me.  Washington  Mine,  Davidson  Co.,  N.  C,  in  white  and  yellowish 
crystals,  (anal.  19). 

Massive  feldspar  is  abundant  at  the  above  mentioned  localities,  besides  many 
others.  An  aventurine  variety,  with  bright  coppery  reflections  in  spots,  occurs  at 
Leiperville.  Pennsylvania.    Adularia  occurs  at  tne  Tails  of  the  Yantic,  near  Nor- 
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wich,  Conn.,  at  Brimfield,  Mass.,  with  iolito,  and  at  Parsonfield,  Me. ;  and  snnstone 
at  Lyme,  Conn.  (Some  of  Uiesc  may  bo  oligoclosc).  Kaolin  occurs  at  Andover,  Maaa., 
and  abundantly  in  New  Milford,  Kent,  and  Cornwall,  Conn.,  and  in  the  counties  of 
Essex  and  Warren,  New  York;  also  in  New  Garden,  Chester  Co.,  Pa.,  abundant. 
Necronite  is  found  at  Roger's  Bock,  Essex  Co.,  and  at  Thomson's  quarry,  near  196th 
street,  New  York. 

Chetterlite  (anal  20,  21)  is  shown  by  Smith  and  Brush  to  have  the  constitution 
of  Orthoclase.  It  occurs  in  crystals  sometimes  1^  inches  broad,  implanted  often  on 
dolomite.  Faces  not  polished ;  /:  i'=3:121*' — 127®.  O  :  ti=90°  as  snown  by  twins; 
0  :  /  and  O  :  r  unequal,  (as  also  2t  on  /  and  2*  on  r\  but  not  constant,  and  the 
dijfference  may  be  an  irregularity.  Cleavage  paraUel  to  0  and  ti,  perfect.  Twins 
eommon  parallel  to  0  :  also  a  peculiar  twin,  in  general  form  rectangular, 
made  by  composition  parallel  both  to  0  and  0,  the  latter  composition  shown  by 
tiie  meeting  of  strisB  along  the  middle  of  O,  and  the  former  by  a  similar  meeting 
on  ti ;  but  it  is  singular  that  in  the  two  specimens  observed  by  the  author  (from 
the  cabinet  of  Joel  Baily)  this  meeting  of  striae  is  seen  on  only  one  of  the  fuanea 
Ot  and  one  ti ;  on  the  other  plane  O  the  stria)  extend  across,  parallel  to  the  inter- 
section of  O  with  one  of  the  planes  /,  a  fact  that  indicates  a  diclinic  rather  than  a 
monoclinic  foruL  The  crystals  normally  would  have  4  planes  /at  one  eictremity  ; 
but  the  specimens  are  partly  broken  and  only  two  are  present  on  one  side,  one 
above  the  other. 

Feldspar  enters  into  the  composition  of  a  ffreat  number  of  rocks. 

Orantte  consists  of  feldspar,  quartz,  and  mica,  crystallized  promiscnoualy  togeth- 
er. The  feldspar  constitutes  ordinarily  about  40  per  cent.,  but  varies  very  widely; 
while  the  quartz  is  usually  SO  to  40  per  cent  Ordinary  granite  contains  about 
72*3  silica,  15*3  alumina,  7*4  of  alkalies,  6*0  of  lime,  magnesia,  and  oxyd  of  iroD, — 
A  composition  near  that  of  petrosilex.     Pegmatite  is  graphic  g^ranite. 

Onei88  has  the  same  ingredients  as  granite,  but  wiui  traces  of  lamination. 

Mica  slate  is  similar  in  constitution,  with  a  distinctly  foliated  structure. 

Bereaite  is  a  fine  grained  granite,  containing  pyrites,  from  near  Beresof,  in  theUraL 

Syenite  consists  of  feldspar,  hornblende,  and  quartz,  and  otherwise  resembles 
granite.  Tlicse  rocks  pass  into  one  another  by  insensible  gradations.  Protogine  is 
A  talc  granite. 

Dolerinr  is  a  gneissoid  rock  in  the  Alps  consisting  of  talc  and  feldspar. 

Oranulite,  Eurite^  or  Leptynite,  (Weissstein),  is  a  granular  compound  of  feldspar 
and  quartz,  with  sometimes  garnet-. 

The  HornfeU  of  the  Germans  is  a  massive  compound  of  quartz  and  feldspar 
breaking  with  a  smooth  flinty  fracture.     Tlie  Cornuhianite  is  similar. 

Pyroxmite  consists  of  feldspar  and  lamellar  pj-roxene. 

Pyromeride  is  a  granitoid  rock  containing  spherules  thickly  disseminated.  Simi- 
lar 8[>herulc8  sometimes  occur  in  porphyry,  trachyte,  curite,  diorite,  and  occasion- 
ally granite.  Delesse  has  shown  that  rocks  containing  these  spherules  have  an  ex- 
cess of  silica.  The  spherules  are  fcldspathic,  but  contain  mixed  quartz  which  is 
most  abundant  in  the  exterior  coats  or  at  the  centre. 

Jiiascite,  a  granular  slaty  rock  consisting  of  orthoclase,  mica,  and  elieolite,  with 
sometimes  quartz,  albite,  and  hornblende. 

Porphyry  consists  of  a  compact  feldspathic  base,  (cornite  or  porphyrite),  with 
crystals  of  feldspar,  (often  orthoclase  or  oligoclase) ;  it  may  be  green  with  blotches  of 
paler  green  or  white,  or  red  with  white  blotches  or  specks,  besides  other  shades  of 
color ;  the  blotches  of  a  polished  surface  are  the  feldspar  crystals.  Wlien  distinct 
feldspar  crystals  arc  scattered  through  granite  it  is  called  ^orpAyrt^ic  granite.  The 
feldspar  of  porphyry  is  often  also  the  species  labradorite,  as  is  the  case  m  the  ancJent 
verd  antique  porphyry  of  Greece,  quarried  from  rounded  hills  on  the  plains  of 
Helosin,  Laconia.  In  the  porphvry  of  Ternuay  in  the  Vosges  it  is  the  species  voe- 
gite.     It  is  often  guartzote  or  glouuliferous. 

Olinkttofie  or  phonolUe  is  a  compact  feldspathic  rock  of  grayish  colors  and  smooth 
fracture,  clinking  under  the  hammer  when  struck  somewhat  like  a  metaL     G.=2'5 


TVackyte  is  a  rock  of  similar^constitution  and  color  with  clinkstone,  but  having 

'^~      de  Dome, 
volcanoes ;  the 
barely  visible  without  a  glass.     G.=2*2 — 2*4. 
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TVap  or  greenstone  is  a  dark  and  heavy  blackisb-green  or  brownisli  rock,  consist- 
ing of  feldspar  and  hornblende ;  it  usually  has  a  crystalline  texture,  but  is  some- 
times compact.     When  albite  replaces  orthoclase  the  rock  is  called  diorite. 

Basalt  or  dolerite  is  a  similar  rock,  consisting  of  feldspar  (often  labradorite)  and 
augite,  either  subcrystalline  or  not  at  all  so,  ana  often  containing  distinct  crystals  of 
augite  or  feldspar  or  both,  and  still  more  frequently  chrysolite  in  bottle-glass  colored 
grains,  with  also  grains  of  magnetic  iron.  It  passes  into  lavas,  which  often  have 
the  same  constitution  and  are  of  the  same  origin.  Anamesite  is  a  very  fine  granu- 
lar rock  of  similar  constitution,  in  which  the  labradorite  predominates.  Wacke  is 
an  earthy  variety,  or  a  rock  consisting  of  basaltic  earth  or  sand.* 


*  In  the  analysis  of  basalt,  it  is  sulpected  to  the  action  of  nitric  or  muriatic  acid, 
and  thus  separated  into  a  soluble  and  insoluble  portion.  The  basalt  of  Wicken- 
stein,  thus  examined  by  Lowe,  with  muriatic  acid,  afforded  him  65*58  per  cent,  of 
insoluble  product,  and  44*42  of  soluble,  the  latter  consisting  of  89*81  or  zeolite  or 
zeolitic  minerals,  and  4-61  of  magnetic  iron.  The  basalt  from  Stolpen,  according  to 
Sinding,  consists  of  57-786  per  cent,  soluble  in  muriatic  acid,  and  42*264  insolubla 
On  analysis,  the  soluble  and  insoluble  portions  afforded. 


from  WiokeiiBtein.— J^^tM. 


From  Stolpeifa    Binding. 


EeoliUc. 

Silica, 

89*18 

Almnina, 

29-00 

Lime, 

10-52 

Soda, 

13-92 

Potash, 

1-43 

Protoxyd  of  iron,   — 

Magnesia, 

Water, 

7-98 

— A 

IiMoloble. 

Soluble. 

iBWhiblo. 

47-98 

89-920 

52-62 

9-10 

21*266 

11-98 

14-41 

7-867 
5-279 
2-795 

15-49 

16-51 

Oxyd,  16-800 

Peroxyd,  10*68 

12*97 

4-879 
2*490 

8-26 

100*98 


100-97 


100-786 


98-98 


The  zeolite  of  the  Wickenstein  basalt  is  stated  by  Lowe  to  be  near  Tliomsonite 
in  composition.  According  to  Girard,  who  analyzed  the  same  basalt  with  some- 
what different  results,  it  is  a  mixture  of  mesolite  and  nepheline.  The  rest  of  the 
basalt,  excluding  the  magnetic  iron,  is  augite,  and,  according  to  Oirard,  the  whole 
consists  of  mesotype  22-686,  nepheline  22-686,  magnetic  iron  6*870,  augite  48-256. 

The  Stolpen  basalt  is  inferred  from  the  analysis,  to  consist  of  zeolite  74-887, 
olivine  12-630,  magnetic  iron  18*818.  The  zeolite  is  supposed  to  be  a  mixture  of 
several  zeolitic  minerals;  it  approaches,  in  composition,  mesole,  brevieite,  and 
Bodalite. 

A  Dolerite  from  Iceland,  analyzed  by  Auerbach,  gave  labradorite  88-18  per  cent, 
and  augite  61  *82.  Girard  shows  that  the  only  difference  between  the  so-oalled  do- 
lerite and  the  basalt  of  Meissner  is  that  the  latter  contains  zeolites. 

Composition  of  PhonoUte,  from  Marienberg  near  Aussig,  by  Meyer,  and  fr<nn 
Whisterschan  near  Teplitz,  by  Redtenbacher  of  Vienna. 


The  pkonoHte  as  a  whole. 


Soluble  pari 


Silica, 

Alumina^ 

Perox.  of  iron, 

Perox.  of  mang. 

Lime, 

Potash, 

Soda, 

Magnesia, 

Oxyd  of  copper, 

Water, 


Marienberg.  Whisterfclusu 

56-652  54-090 

16-941  24-087 
8*905  Protoxyd,  1-248 

0*819 

1-946  0*687 

9-519  4-244 

2-665  9-216 

1*697  1*879 

0-012 

4-998  8-279 


Marieaberg.  Wbittmebaa. 

48-244  41*220 

21-000  29*288 
Peroxyd,    7-816  Protoxyd,  2-497 

0-688 

2-986  1-084 

0*085  8-557 

7*112  12*108 

1-261 

0-025 

18-825  6-558 


98*818,  M.  98-561,  R.  95-518,  BL  98186,  R. 

The  Marienberg  phonolite  is  supposed  to  contain,  besides  feldspar,  natrolite  and 
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Petrosilez  (Adinole,  Beudant)  is  compact  impure  feldspar,  like  the  base  of  por- 
phyry. It  differs  from  jasper,  which  it  often  resembles,  in  being  fiisible  before  the 
blowpipe.  G.=2'606 — 2*66.  A  greenish-gray  specimen  from  Brittany  afforded 
Berthier,  Silica  75*4,  alumina  15*5,  potash  8*8,  magnesia  1*4,  ozyd  of  iron  1*2.  The 
results  are  varying,  as  the  species  is  rather  a  rock  than  a  pure  mineral  Tliomson's 
Leelite^  which  falls  here,  consists  of  Silica  81*91,  alumina  6*55,  potaasa  8*88,  prot- 
oxyd  of  iron  6*42. 

Obsidian  or  volcanic  glass  is  sometimes  an  impure  feldspar  in  a  glassy  state ;  and 
in  other  cases  it  is  a  mixture  of  feldspar  and  augite  with  chrysolite  and  much  iron, 
or  of  augite  and  chrysolite  or  labradorite,  d^c,  the  materials  varyine  with  the  larat 
of  a  volcano ;  for  any  lava  will  become  glassy,  and  thus  make  obsidian,  by  rapid 
cooling.     G.=2*26— 2*8. 

Pitchatone  has  the  lustre  of  pitch  rather  than  glass ;  pearUtone  has  a  pearly 
lustre,  and  is  sometimes  in  spherules,  (spherulite),  or  consists  of  spheroidal  concre- 
tions. G.=2'8 — 2*4.  The  spherules  of  pyromeride,  porphyry,  etc.,  are  quite  similar. 
The  siliceous  character  of  these  spherules  is  mentioned  on  page  246;  see  also 
Delesse  on  Globuliferous  Rocks,  Trans.  Geol.  Soc  France,  1858,  and  Am.  Jour.  8oL 
[2],  xvii,  168. 

Krahlite^  Forchhammer,  or  Baulite,  appears  to  be  a  siliceous  feldspathic  mineral, 
related  to  these  concretions.  It  forms  the  basis  of  the  trachyte,  obsidian  and 
pitchstone  of  Iceland.  According  to  von  Waltershausen,  it  occurs  also  in  triclinie 
crystals ;  and  he  deduces  the  ozysen  ratio  1:8:  24=(It--|-a!tl)5i*.  B.B.  fiuca  onlf 
in  thin  splinters ;  in  acids  insoluble.     H.=6.     G.=2*656,  Forch.,  2*572,  Walt^ 

The  following  are  analyses  of  pumice,  obsidian,  spherulite,  krablite,  etc. :  1,  Ear- 
thier, (Ann.  d.  Mines,  [8],  v,  548) ;  2,  Yauquelin,  (K.  allg.  J.  d.  CheoL  y,  280  ) ;  t, 
4,  Erdioann,  (J.  f.  techn.  Chem.  xv,  82) ;  5,  Thomson ;  6,  Trommsdorf,  (N.  J.  d. 
Pharm.  iii,  801);  7,  Lrdmann,  (loc  cit.);  8,  Ficinus,  (Schw.  J.  xxix,  186);  9,  Erd- 
mann,  (loc.  cit);  10,  Elaproth,  (Beit  ii,  62,  iii,  262);  11,  Berthier,  (Ann.  d.  Mines, 
vii) ;  12,  13,  B.  Silliman,  Jr.,  (Dana's  GeqL  Rep.  p.  200);  14,  Waltershauaen,  (Yolk. 
Gest  p.  211);  15,  Delesse,  (Bull  GeoL  Fr.  [2],  ix  175);  16,  Forchhammer,  (Skuid. 
Nat  bamm.  L  Stockholm) ;  17,  Genth,  (Ann.  Ch.  u.  Pharm.  Ixvi,  271) : 


1.  Obsidiarif  Pasco, 

2.  "       Mexico, 

8.  "    Telkiban. 

4.  Pitcfistone fhieiB. 

5.  *'         Arran 

6.  "  bk.  Dresdn. 

7.  PearUtone,lIun. 
8. 

9.  Spherulite,    " 
10.  Pumice,  Lipari, 
11. 


<t 


u 


12.  PHCiHair, 
Hawaii 


^9  Hair,     ) 
,  volc.glan,  ) 


91 

69*46 

78* 

74*80 

75*60 

63-50 

74*00 

72*87 

79*12 

77*20 

77-50 

70*00 

5119 

89*74 


£1 
2*60 
10* 
12-40 
11*60 
12*74 
17*00 
1205 
12*00 
12-47 
17*50 
16-00 


9e 
2*60 
2- 

2-03 
1*20 
^3*80 
P2-76 
1-75 
2*45 
2-27 
1*75 
0*50 


Oa 

7*54 

1- 

1-96 

1*85 

4-46 

1*50 

1*30 

3-84 


ftg 
2*60 

0-90 
6*69 


110 
110 
0-73 


»a 
5-08 


t 


14.  Sideromelane,       49*25 

15.  Spher.  inpyrom.  88*09 

16.  Ara6/i/«,lceland  74*88 


10-56 

15-18  20*23 

6-03     0*68 

18*49     4*40 


17. 


u 


u 


80-28     12-08 


2*50     

18*16 

2*74  2-40 

9*61  2-10 

0-28  1*65 

1-98  0*17 

0-95     


7  12,  &'00=100,BertlL 

-  — ftn  1  -6=98  -6,  Vana 

6-40,S[n  1  •81=99-80,  R 

2-77      fl  4-73=103*95,  E. 

6*22     ,  ign.8*0=:98*71,Th. 

,  ti  3"0<»,=98*26,Tr. 

6*13  ft  8-0=98-20,  Erd. 
3-58  fi:  1*76=100*01,  F. 
4*27  =100*28,  Erdmann. 
8*00=99*75,  Klaproth. 

6*50,  H  8*00=98*60,  B. 

,  ^e  80-26=99-61,a 

21-62    ,  te  22-29,  ft  0*88= 

99-67,  Silliman^  Jr. 
2*51     112=100,  Waltersh. 
2*53      ft  0*84=1 00,  Del 
5*56     <ra.=100-48,    F.    G.= 

2*S89l 
2*26    4*92=100-44,  Genth. 


Other  analyses  of  obsidian,  Deville,  (Bull.  GeoL  [2],  viii,  427);  of  pumice,  ib ;  alio 
Schaffer,  (J.  i.  pr.  CHiem.  liv,  16) : 


apophyllite,  some  anhydrous  silicate,  (nepheline?)  that  gelatinizes  with  acids. 
Pnonolite  from  Abstroae,  analyzed  by  C.  Gmclin,  according  to  him,  consists  of  met- 
otype,  or  some  allied  mineral,  and  a  feldspar  containing  both  soda  and  feldspar ; 
bat  the  proportions  vary  much  in  different  phonolites,  and  some  are  but  align tlj 
attacked  by  acids.    8ee  ftirther,  Ramm.  Handw.  76,  etc.,  and  SnppL  i  to  y. 
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Sideromelane  is  an  amorphons  fermgiDotis  labradorite ;  formula  iBt  Si+S  Si. 
Pole's  Hair  (anal.  12)  has  the  composition  of  an  augite,  (Rammelsbcrg). 

Altered  Forms. — Feldspar  may  be  altered  through  infiltrating  waters  carrying 
more  or  less  carbonic  acid  in  solution,  (Forchhammer,  Fonrnet,  Bischof);  also 
through  the  action  of  waters  rendered  acid  by  the  decompositio.nof  pyrites,  (Mits- 
eherlich) ;  also  by  ordinary  waters  holding  traces  of  alkaline  and  otlier  ingredients 
in  solution,  (Bischof). 

The  presence  of  pyrites,  or  a  mineral  containing  protoxA'd  of  iron,  as  some  mica, . 
garnet,  &c.,  is  often  the  first  occasion  of  the  change.     The  decomposition  of  the 
mineral  with  the  attendant  oxydation  of  the  iron  distributes  ferruginous  waters, 
through  the  rock,  (or  sulphate  of  iron,  from  the  altered  sulphuret),  and  thus  by  a 
disaipgregating  or  decomposing  action,  prepares  the  way  for  other  agencies. 

when  the  infiltrating  waters  contain  traces  of  carbonic  acid,  the  feldspar  acted 
on  first  loses  its  lime,  if  a  lime  feldspar,  by  a  combination  of  the  lime  with  this 
acid;  next,  its  alkalies  arc  carried  off  as  carbonates,  if  the  supply  of  carbonic  acid 
continues,  or  otherwise  as  silicates  in  solution.  The  change  thus  going  on,  ends  in 
forming  Kaolin  or  some  other  hydrous  silicate.  The  carbonate  of  soda  or  potash, 
or  the  silicate  of  these  bases,  set  free,  may  go  to  the  formation  of  other  minerals — 
the  production  of  pseudomorpliic  or  metamorphic  changes — and  the  supplying  fresh, 
mnd  marine  waters  with  their  saline  ingredients. 

Kaolin  is  generally  a  simple  hydrous  silicate  of  alumina,  expressed  by  the  formula 
Si  5i+2£[=:Silica  400,  alumina  44 '5,  water  15*5 ;  occasionally  it  corresponds  to 

SlSi^-f^tt  Orthoclase  in  changing  to  the  former  loses  l&-f  sSi ;  or  to  the  latter, 
1&+|-Si.  Part  of  the  silica  set  free  may  go  off  with  more  or  less  of  the  potash,  or 
may  form  opal,  quartz,  siliceous  sinter.  The  alumina  also  is  often  in  part  removed. 
The  same  explanation  is  readily  applied  to  the  change  in  albite  or  other  feldspars. 

When  the  change  is  not  carried  on  to  the  exclusion  of  the  protoxyd  bases,  certain 
xeolites  may  result,  especially  as  Bischof  states,  when  labradorite  is  the  feldspar 
anderj^oing  alteration,  which  species  he  describes  as  giving  origin  to  the  species 
mesolite.     Massive  nepheline  or  elaK>lite  is  a  still  more  common  source  of  zeolites. 

When  the  waters  contain  traces  of  a  magnesiau  salt — a  bicarbonate  or  silicate — 
the  magnesia  may  replace  the  lime  or  soda,  and  so  lead  to  a  steatitio  change,  or  to 
ft  talc  when  the  alumina  is  excluded  ;  and  when  augite  or  hornblende  is  present, 
it  may  give  origin  to  chlorite. 

The  action  of  sulphurous  acid  from  volcanic  fumaroles  produces  often  a  complete 
destruction  of  the  feldspar  and  other  minerals  present,  giving  rise  to  deposits  or  in- 
crustations of  silica,  in  some  of  its  various  forms,  and  also  Halloysite.  etc. 

Steatite,  Talc,  Chlorite,  Kaolin,  Lithomarge,  occur  as  pseudomorphs  after  ortho- 
clase or  albite ;  and  Tin  ore  and  Calcite  also  replace  these  feldspars  by  some  procesa 
of  solution  and  substitution.    Labradorite  more  rarely  forms  kaolin. 

Orthoclase  is  also  described  as  occurring  altered  to  Albite.  This  has  been  men- 
tioned as  an  example  of  paramorphitm,  the  two  'species  being  dimorphous. 
But  as  these  feldspars  occur  together  in  the  same  rock,  and  must  have  been  formed 
under  very  similar  circumstances,  we  can  hardly  suppose  that  either  is  liable  to  a 
change  like  that  of  a  dimorphous  compound  to  the  form  of  the  other. 

The  following  are  analyses  of  Kaolin.  No.  1  to  28  are  by  Brongniart  and  Mala- 
guti,  who  carefully  separated  the  free  silica  and  undecom]>osed  feldspar.  Their 
results  are  here  reduced  to  44*5  as  constant  for  the  alumina,  this  being  the  amount 
in  the  Kaolin  of  the  formula,  ^\  Si+2  H.  G.=2*21 — 2'26.  Analyses  a,  6,  are  from 
analyses  by  Ebelmen  and  Salvetat,  (Ann.  Ch.  Phys.  xx^n,  2fi7jL  Analyses  1  to  V! 
and  21  give  quite  closely  the  theoretical  formulas  SlSi+'-^H;  19,  20,  have  one 
quarter  more  of  silica ;  22,  one  half  more ;  26  and  6,  twice  more. 

1.  Limoges, 

2.  Clos  de  Madame,  Allier, 
8.  Chabrol,  Puy-de-Dome, 
4.  Plympton,  Devonshire, 
0.  Piedmont, 
<(.  Dicndorf,  Passau, 

7.  Rama,  Passau, 

8.  Auerbach,  Passau, 

32 


Si 

^ 

n 

Si:£l 

40- 

44*6 

16*6 

1-0    :  1 

46-0 

« 

16- 

1-16:  1 

87-2 

tt 

16-9 

0-9e8  :  I 

40-9 

«i 

16-8 

1-02:  1 

86-6 

1* 

15-6 

0-91  :  1 

86-9 

<. 

16-5 

0-92 :  1 

48-8 

(t 

15-4 

109  :  1 

88*3 

<( 

16*9 

0-96:  I 
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3  Si 

i&l 

ti 

Bi:Sl 

41-2 

44-6 

15-7 

1-08 :  1 

44-6 

•f 

14-5 

1-11  :  1 

42*9 

•( 

14-S 

1-07:  1 

46-7 

(( 

14-9 

114:  1 

40D 

it 

16  8 

1*0   :1 

87-4 

« 

14-8 

0-98:1 

86-8 

u 

16-6 

0-86:  1 

48-8 

tt 

16*2 

1-09:1 

51*6 

tt 

16-6 

1-29:  1 

491 

u 

17-4 

1-28:  1 

411 

« 

16-0 

1-08:1 

60-7 

ft 

16-8 

1-62 :  1 

26-1 

If 

16^ 

0-66:1 

88-8 

u 

161 

2-09;  1 

82- 

tt 

16*6 

2-06  :  1 

76-6 

tt 

16-2 

1-89  :  1 

78-4 

tt 

14-4 

1-81  :  1 

80-7 

u 

120 

2-01:  1 

9.  Sdilitz,  near  MeiBsen, 

10.  Aue,  near  Schneeberg, 

11.  Mori,  near  Hall, 

12.  MuDschoflf,  Carlsbad, 

15.  Bomholm,  Scandinayia, 
14.  Oporto,  Portuffal, 

16.  Newcastle,  Delaware, 

16.  Galicia, 

17.  Near  Cherbourg, 

18.  Kaschna,  near  Meissen, 

19.  Zetlitz,  Carlsbad, 

20.  Elba, 

tl.  Wilmington,  Delaware, 
i%,  Cornwall, 
28.  Schletta,  near  Meissen, 
14.  Hungary, 
«.  China, 
k      " 

Ebelmen  and  Salyetat  found  in  the  last  1  :  1  per  cent  of  potash,  2  of  perozyd  of 
iron,  and  2-7  of  soda.  .        - 

The  following  are  other  analyses  in  which  the  free  silica  and  nndeeompotad 
mineral  was  not  separated.  Analyses  c  to  I  reduced  to  the  same  standacd  m  tht 
abore,  give  18  to  16*6  for  the  water,  c  to  ^  are  byBrongniart  andMaUgofi; 
k,  t,  R.  D.  Thomson  and  Richardson,  (Thorn.  Min.  i,  244) ;  k,  Rammelsberff,  (8d  Sap{i. 
117);  /,  Dumenil  (Chem.  Anal  i,  1826,  p.  86);  m,  Rammelsberg,  (POgg.  bdf,  162); « 

,  89);  o,  W.  S.  Clarke,  (Ann.  Ch.  niarm.  Izzz,  122): 

Ca,li[g,^a 

Residue  not  argiUae.  84*99 

0-72  "  22-81 

«  9-76 

4-8Q 
68-18 


Qlocker,  (J.  t  pr.  Chem. 

9i 
c  Newcastle,  29*78 

d.  Wilmington, 
c  Limoges, 
/  DoTonshirc, 
b,  China, 
Tl  7\te»ite, 


k,  Schlackenwald, 

i.   Clausthal, 

m.  Zorge, 

«.  Bmeliie, 

A.  Sohneckenstein, 


82-69 
42-07 
44-26 
28-72 
44-80 
48-80 
48-46 
43-00 
49-76 
60-0 


£1 

26*69 
86*01 
84-66 
86-81 
9-80 
40*40 
4010 
41*48 
40-26 
29-88 
82-0 


d  Ca,]Erg,ti: 

8-94      

1212  1-14 
1217  1-88 
12-74       1-66 


M 


2-62  S:8-08PeO-48 

18-60  Ca0-76]iirg0*60==99'46,  Thomson. 
14*21  "  0*64  "  0*66  J'eO*94=100-28,  R. 
18*49  "  1*20  ^a 0*37= 100,  Ramm. 
16*50  "  0*47  Pe  0*48=99*70,  DumeniL 

6-48  "  0*43figl-47,  ft:6*36Fe6*61=99-97,  R. 
18*0  Sra2-1  Fe2-0=991,  Glocker. 
46-76     89*68%  0*98  fll 3  42=1 00 '68,  W.  S.  Clark.    G.=2-6. 

No.  m  contains  still  considerable  potash,  and  was  but  partially  decomposed. 

The  Smelite  is  from  a  trachytic  porphyry  near  Telkibaitya,  Hungary ;  it  is  rather 
touffh  ;  H.^2'6.     G.=2*168;  grayish-white,  bluish.     Named  from  on^\n^  ioap. 

The  Schneckenstein  Kaolin  often  surrounds  the  crystals  of  topaz.  Appears 
under  the  microscope  to  consist  in  part  of  rhombic  scales.  B.B.  becomes  brownish 
but  docs  not  melt.     Formula  deduced  Xl*Si*+6fl. 

ICany  localities  of  Kaolin  are  already  given  in  the  above  table.  The  name  is  a 
corruption  of  the  Chinese  Katding^  meaning  higik-ridge,  the  name  of  a  hill  neat 
iauohau  Pu,  where  this  mineral  is  obtained.  The  petuntu  (peh-tun-tsz)  of  th# 
Chinese,  with  which  the  Kaolin  is  mixed  in  China,  for  the  manufacture  of  porcelain, 
is  a  quartzose  feldspathic  rock,  consisting  largely  of  quartz. 

The  name  Lithomarge  (Steinmark)  is  often  applied  to  a  Kaolin  material ;  tht 
eolor  may  be  white,  yellow,  or  red,  the  latter  color  due  to  ozyd  of  iron.  A  varioty 
from  Rochlitz  analyzed  by  Klaproth  (Beit,  vi,  286)  is  red,  and  is  called  Camat  by 
Breithaupt.     Analyses  A  to  /  have  been  referred  to  Lithomarge. 

Myelin  of  Breithaupt  (Talksteinmark)  is  from  Rochlitz,  and  is  of  a  yellowish  or 
reddish  color.  Kersten  obtained  in  an  analysis  Si  87*62,  Al  60*60,  Ag  0*82,  finO'6S, 
Pe  <ractf=99*67. 

Melopsite  of  Breithaupt  is  a  yellowish  or  greenish  white  Lithomarge  from  Nen- 
fleck  in  Bohemia;  H.=r2— 3.  G.=2*6— 2*6.  Feel  greasy ;  adheres  a  little  to  the 
tongue. 
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Pholerite  does  not  differ  much  from  Kaolin  in  composition,  but  occurs  in  soft 
nacreous  scales  of  a  white  color.  G.=2'86 — 2*67.  Infusible.  Formula  given  3tl  Bi 
4-2 li.  Analyses  1,  2.  8,  Guillemin,  (Ann.  d.  M.  xi,  4>»9);  4,  5,  J.  L.  Smith,  (Am.  J. 
Sci.  [2],  xi,  58) : 

1.  Fins,  41-66  48-36  16-00=100,  Guillemin. 

2.  "  42-98  42-07  16-00=100, 

8.  R.deGier,  40-76  48-89  16-86=100.        " 

4.  Naxos,         44-41  41-20  18-14,  Ca  1  •21=99-96,  Smith. 

6.  Schemnitz,  4246  42-81  12-92,  6a  fig  <r.=98-18,  " 

From  Fins  in  the  Dept.  of  Allier,  and  Rive  de  Gier,  Dep.  de  la  Loire,  in  France, 
filling  fissures  in  nodules  of  iron  ore  in  the  coal  formation.  Also  from  Cache- Apr^, 
at  Mons  in  Belgium ;  with  emery  and  margarite  at  Naxos,  and  with  diaspora  at 
Schemnitz. 

Halloytite,  With  a  higher  percentage  of  water  (mostly  about  24)  the  aluminous 
material  is  called   HaHoyiite^   Berthier,  LenziniUf  John,   etc.     The  composition 

corresponds  mostly  either  to  £l  Si+Slf)^  or  £lSiS^-f^  ^i  ^^^  last=Silica  41*6, 
alumina  84-4,  water  24*1. 

Halloysite  has  a  waxy  lustre,  a  shining  streak,  white  or  bluish  shade  of  color, 
and  is  subtranslucent,  or  becomes  so  in  water ;  also  adheres  to  the  tongue.  O.^ 
1-8— 2-1. 

Analyses:  1,  2,  Berthier,  (Ann.  Chim.  Phys.  xxxii,  332,  Ann.  des  Mines,  [8],  iz, 
600^;  8,  Boussingault,  (ib.  v,  664);  4,  6,  Dufr^noy,  (ib.  iii,  303);  6,  Oswald,  (J. 
£  pr.  CheoL  xii,  178);  7,  Monheim,  (Verb.  d.  Nat.  Yer.  d.  preuss.  Rheinl  y.  41  in 
RamuL  4th  Suppl.  221) ;  8,  Sauvage  (Ann.  M.  [4],  x,  77) ;  0,  ib.  (ib.  [3],  xx,  204); 
10,  SalyeUt,  (Ann.  Oh.  Phys.  [8],  xxxi,  102): 

Si       XI        Iff 
1.  Anglar,  44*94  3906  16*00=100,  Berthier. 

&  Housscha,  46*7     86-9     160=9916,  Dufrdnoy. 

3.  New  Granada,  46*0    40-2     148=1 00,  Boussingault. 

4.  La  Vouth,  40*66  33-66  24-88=09*16,  Dufrluoy. 

6.  Thiviers,  48*10  82*46  22*30,  IMEg  1*70=99*66,  Dufr^noy. 

6.  Upper  Silesia,  40*26  36*00  24*26,  Ag  0-26=99*66,  Oswald. 

7.  AJtcnberg,  40*31  88-28  28 -69,  Zn  1*28=98*46,  M. 

&  Milo,  44*7  82-9  17*9,  Jig  and  Alk,  146=100,  Sauvage. 

9.  Ecogne,  42*  84-  24*0=1(H),  Sauvage. 

10.  Cond^,  Smectite,  43*0  826  21-7,  fa  1*02,  Ag  0'8,  &,  ^a  0*4,  ^vgeL  1-0= 

11.  LeminUe,  Eifel,  876  37*6  26-0=100,  John.  [101*62,  SaL 

12.  "       Chanteloube,  86-36  86-00  21  60,  Fe  1*96,  Ag  0*18,  t.  ffn  0*60,  Si  ffeL  2*0, 

quartz  1  -64=100*18,  SaL 
The  Ilallaynte  of  Housscha  is  derived  from  graphic  granite ;  that  of  Milo  is  from 
a  pumiceous  tufa,  and  it  contained  29*8  per  cent,  of  quartz.  The  mineral  from 
Condd,  near  Houdan,  France,  is  called  Smectite  by  Salvetat,  and  he  gives  the  formula 
Xl*  Si'4~7-^1^ ;  it  is  greenish,  and  in  certain  states  of  humidity  appears  transparent 
and  almost  gelatinous.  For  his  Leminite,  Salvetat  writes  the  formula  Xl  3i-|-8A ; 
the  mineral  is  from  the  pegmatite  of  La  Yilate,  near  Ghanteloube,  (Haute  Vienna}-; 
it  is  clear  brown,  tender,  not  plastic.  B.B.  becomes  reddish,  but  does  not  fuse  ; 
decomposed  by  heated  sulphuric  acid ;  at  100®  C,  the  wat^r  is  reduced  to  16*6  per 
cent 

Bamoite  is  related  to  the  above,  but  contains  more  water.  Moreover  it  is 
much  harder  than  the  other  aluminous  silicates  that  are  here  described  as  result*  of 
alteration.  It  forms  stalactites  three  or  four  inches  broad,  and  half  as  long,  in  a 
cavern  in  lava,  island  of  Upolu  of  the  Navigator  group.  The  structure  is  lamellar ; 
color  whitish;  lustre  a  little  Pearly.  H.=4 — 4*6.  G.=l-7 — 1*9.  Analysis  by 
Silliman,  Jr.  (Dana's  Geol.  Rep.  Exp.  Exp.) : 

5i  31*26,     il  87-21,     tL  80-46,     Ag  4*06,     CaC  0-01,     S^a  0-06=99*04. 

corresponding  to  ^  3i-f-6fi[.     In  another  analysis  he  obtained  Si  86*19,  %  81*90, 
fi  30*80,  etc 
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Bole. — The  materiul  Bo-calleJ  is  closely  related  to  Halloysitc  in  its  appearanee, 
ami  prominently  in  its  largo  per  centago  of  water;  but  it  is  more  varying  in  charac- 
ter. It  is  Bubtranslucent  to  opaque,  lias  a  shining  streak,  a  brown,  yellowish  or 
reddish  color,  a  greasy  feel,  and  adheres  to  the  tongue.  Some  varietiet  contain 
considerable  oxyd  of  iron,  from  the  decomi>oi»ition  of  other  minerals  associated 
with  the  feldspar.  Bock  soap,  (Bergsoife),  Bolus  of  Sinope,  and  Ochran  of  Orawit- 
za,  are  of  similar  character.     The  following  are  analyses : 

1,  2,  Lowig,  (Leonh.  Oryk.);  3,  Wackenroder,  (Kast  Arch,  xi,  466);  4,  Zclloer, 
(LeonlL  N.  Jahrb.,  1835,  467);  6,  Rammelsberg,  (Fogg,  xlvii,  180);  6,  7,  SaWetat, 
(Ann.  Ch.  Phys.  [8],  xxxi,  1U2);  8,  Smith  <k  Brush,  (Am.  J.  Sel  [2],  xv,  211);  9, 
Bucholz,  (Gehlen's,  N.  J.,  iii,  5u7) ;  10,  Berthier,  (Ann.  d.  M.  [8],  xi.  479) ;  11,  KU- 
proth,  (Beit  iv,  845) ;  12,  Kerston,  (Schw.  J.  Ixvi,  81): 

5i        ^        Fe    Ca      ]i[g      £[ 

1.  Ettingshausen,     421)0  2404  lO'OS  0-52  0*43  24-03=101  m)©,  I^wig. 

2.  C.  do  Prudelles,  41-06  25-03     8-09  0*46  0  60  24-02=9914,  Lowig. 

8.  SfisebQhl,  41*9     201>     12-2 24*9  =99-9,  Wackenroder. 

4.  Striegau,  42-00  20-12     8*63  2-81  2-01  24*00,  t  0-6=99*97,  Zellner. 

5.  Stolpen,  45-92  2215   trace  3-90  ^roce  24*86=97*88,  Ramm. 

6.  Thiviers,  47*55  22*60     105  1-66  080  26*20,  &:  ]>«a  01,  Si  gel  1*04.  qti. 

l-04=9»-4e,8. 

7.  f  4644  24*00     1-35  0*88  0*09  26*70,  S^a  0-98=99-36,  SalveUt 

a  Unionville.  Pa.,  44  50  26*00     —  7*75  22-89  fc,  S^a  An  <r.=99*64,  Smith. 

9.  Bergseife,  Tliu.     44*0     26-5       8-0     06 20*6=99-5,  Bucholt 

10.  "       Plomb.,  44-0    22-() 2-0    25*0,  Sand  6*0=99*0,  Berth. 

11.  Bolus,  Sinope,      82*0    26*6     21*0  fil7*0  NaCl  1*5=98-0,  Klaproth. 

12.  Oehran,  Oraw.,  81*8    48*0      1*2  "  21*0  and  trace  of  B=96-5,  Kersten. 

The  first  two  analyses  give  the  formula  fi*9i'4-9£[>  ^nd  7  to  10  nearly  sIklSi'-Hfi. 
The  Unionville  mineral  occurs  with  euphyllite;  H.=2*25;  G.=2'2;  yellowish- 
white  ;  brittle ;  crumbles  to  pieces  in  water. 

The  Thiviers  mineral  which  Salvetat  calls  Hallovsite,  has  a  rose-red  color  and  is 
niictuous  to  the  feel.     No.  7  is  similar.     He  writes  for  the  formula  of  these  fiSi'-f-^fi. 

Clays  are  mostly  derived  from  the  decomposition  of  feldspathic  rocks.  CoramoB 
clay  consists  ordinarily  of  about  1  part  of  alumina  to  2  of  silica,  besides  water; 
and  often  there  are  other  ingredients  present,  as  carbonate  of  lime,  oxyd  of  iron, 
and  some  magncsian  compounds;  ana  when  iron  is  present  it  burns  red.  Acids 
attack  the  clay  but  slightly,  showing  that  the  water  present  is  not  to  any  great 
amount  in  chemical  combination  forming  hydrous  silicates  of  alumina ;  and  thus 
they  differ  from  the  Ilalloysites  and  related  comjiounds. 

Catlinite  of  Jackson,  (Am.  J.  Sci.  xxxv,  388),  is  a  variety  of  reddish  clay  stone,  from 
the  Coteau  de  Prairies,  west  of  the  Mississippi ;  and  Pipestone,  (pfeifenstein)  is 
also  a  variety  of  clay  slate  or  argillite.  A  variety  from  Northern  Oregon,  of  a 
grayish  color,  has  been  analyzed  by  Thomson,  (Min.  i,  287). 

Such  clays  or  clay-slates  have  often  been  altered  through  infiltrating  waters  and 
heat.  Of  this  nature  arc  Agalmatolite,  Difsyntribtte  of  Shepard,  and  Parophite  of 
Uunt  The  alteration  they  have  undergone  has  been  dependent  not  properly  upon  a 
kaolinising  process,  but  on  the  action  afid  addition  of  alkalies,  through  the  in- 
filtration of  solution^  containing  alkaline  silicates  or  carbonates,  which  ingredients 
the  decomposition  of  feldspar  produces  on  a  large  scale. 

Agalmatolite  i¥\gure  stone,  Bildstein,  Pagodite,  Lardite,  Fun  Shih  or  Powder 
stone  of  the  Chinese)  occurs  massive,  with  a  greasy  feel  and  is  rather  soft.  H.^2 — 8. 
Q.=2-8 — 2*9.  Colors  white,  greenish,  grayish,  brownish,  sometimes  mottled. 
Found  in  China,  Saxony,  at  Nagyag,  and  bchemnitz.  B.B.  fuses  only  on  the  thin- 
nest edges. 

Dvsyntribite  of  Shepard,  (Am.  J.  Sci.  [2],  xii,  209),  is  massive  or  slaty  and  tongfa, 
And  looks  somewhat  like  serpentine ;  II.=3 — 35.  6.=2-76 — 2-81.  Color  mottled, 
osnally  greenish,  sometimes  mottled  with  red.  The  composition  varies  widely,  as 
Smith  and  Brush  have  shown.  It  is  from  Diana  and  other  places  in  St.  Lawrence 
Ga,  Northern  New  York.     B.B,  fuses  in  thin  fragments. 

Parophite  of  Hunt,  (Logan*B  Kep.  Canada,  1852,  96,  Am.  J.  Sci.  [2],  xvii,  127),  has 
lh«  same  serpentine  aspect,  and  to  this  its  name  alludes ;  it  is  massive  or  sUtj ; 
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greenish,  yellowish,  grayish  or  reddish  in  color ;  n.=2*5 — 3,  cutting  like  masaivo 
talc.  G.=2*^7 — 2'r8i.  It  is  identical  with  &omo  ngnliimtolite.  Mr.  liunt  regards  it 
as  an  altered  clay  slate.     It  is  from  Canada, 

Analyses;  1,  Vuuqiiclin,  (Ann.  de  Ch.  xlix,  88);  2,  Klaproth,  (Beit,  v,  19) ;  8, 
Tliomson,  (Min.  i,  343);  4,  Karaliat,  (Pogg  Ixxviii,  576);  5,6,T.S.  Hunt,  (loc.  cit); 
7,  8,  \\  Suiith  and  Brush,  (Am.  J,  Sci.  [lij,  xvi,  50;. 

§i      ^1         Pe      Ca    Ag      &      B 

1.  Agalmatolite,6^'      29*  1*      2'       7*      6'=100,  Vauqueliu. 

2.  •*  54-50  34-0         0-76 6*26  4-=99o0,  Klaproth. 

3.  **  49-82  2900      1-50  6-00    680  5 -5=99 -21,  Thomson. 

4.  "  49-50  27-45  ]f'el-(>3  5-56  0*72  10*20  6-10,  Sin  <r.=99-66,  Karafiat. 
6,  Parophite,  48*50  27-60  **  5*67  1*30  2-24     5*30  7*00,  So,  l*91=99-42,  Hunt 

6.  "  48*42  27*60  "  4*60  2*80  1*80     6-02  6*88,    "  2-78=99-80,  Hunt 

7.  Dyttfntribite,  44*80  84*90  -PeS-Ol  0*66  0*42     6*87  6*38,  S^a   8*60   3ii[n()*8U=99*94, 

Smith  <fe  Brush. 

8.  "      .       46*70  81*01       3-69    tr.    0*60  11*68  6*80,    "  <r.  =98*88,  S.  <k  B. 

9.  "  44-94  25*06      3*33  8-44  6*86     5-80  6*16,    "  <r.  =10013,  a  <kB. 

The  analyses  by  Hunt  af^rec  rathei*  closely  with  3  and  4  by  Thomson  and  Kara- 
fiat  Karatiat's  agalmatolite  is  in  part  the  gangue  of  the  Diaspore  of  Schcmnitz; 
it  is  slightly  greenish  and  somewhat  gi*easy  in  lustre.     1 1. =2*5— 3.     G.=2'786. 

Walmstedt  and  Lychuell  have  analyzed  other  so-called  Agalmatolites  from  China 
which  contain  no  alkali;  AValmstedt  obtained  (Ofv.  K.  V.  Ak.  Forh.,  1848,  111) 
Silica  65*96,  %1  28  58,  Fe  0*09,  Oa  U'18,  tl  6-16=100*12.  Some  specimens  called  agal- 
matolite are  steatite. 


PETALITE.     Castor,  Brett. 

Monocliiiic  i  Massive,  with  three  cleavages  in  one  zone,  afford- 
ing the  angles  117^,142°  and  101°;  the  cleavages  inclined  at  142°, 
the  most  perfect. 

IL=f;— 6-5.  G.=242,  Arfvedson;  245,  Dr.  Clarke;  2426,  C. 
G.  Gmelin.  l^iistre  vitreous  and  glistening;  pearly  on  tlie  faces 
of  perfect  cleavage.  Color  white  or  gray,  with  occasionally  a  red- 
dish or  greenish  tinge.  8treak  white.  Translucent.  Fracture  im- 
perfectly conchoidal. 

Com/)o«7ton.— (Li,  ]5fa}»Si*-h4Xl5i^=(ift'-|-iXl)gi*=(if  Sa  :  Li=l  :  6)SiUca77-9, 
alumina  17*7,  lithia  81,  soda  1','1=1(m). 

Analyses:  1,  Arfvedson,  (Schw.  J.  xzii,  98^;  2,  Gmelin,  (Gilb.  Ann.  Ixii,  899); 
8,  4,  R.  Hagon,  (Pogg.  xlviii,  361);  5,  Rammelsoerg,  (Pogg.  Ixxzv,  558);  6,  Walters- 
hausen,  ( Vulk.  Gest.  290) ;  7,  8,  Sraitli  <fe  Brush,  (Am.  J.  Sci.  [2],  xvi,  378) ;  9,  Platt- 
ner,  (Ann.  Ch.  Phurm.  Ixix,  448). 

Si  Li        ]5Ja 

17*2*26     5-761     - 


Si 
79*212 
74-17 
77-812 
77-067 
77-79 

6.  **    recWwA,  76*74 

7.  Bolton,  Mb.  77*95 


1.  Uto, 

2.  ♦* 
8.  •* 
4. 
6. 


<( 


»< 


i« 


a 

9.  C<utor, 


77-90 
78*01 


17-41 

17-194 

18*000 

18-58 

18-66 

16-63 

16*86 
18-86 


=102*198,  Arfvedson. 
616         Oa  0-32,  ign.  217=99*23,  Gmelin. 
2*692     2-:>02=10<),  R.  Hagen. 
2-278=100, 
1*19=100,  Rammelsberg. 

,PeO  08,Mnl*0,  Agl  *0.fl0-97=99-96,W. 


2-660 
8-30 
2-69 
8-74 


0-48,  ^0  (»-62,  K  Ca,  <r.,MgO-21,ign.  0*60= 

100-28,  Smith  <&  Brush. 
8-62  0-68,  "  0-61  "  <r.,IdffO*26,  ign.  0*70,aAB. 
2*76  (with  tr.  &,  Sa)=l00-24,  Plattner.    G.=2*892. 


The  protoxyds  in  Castor  are  less  than  in  Petalitc,  according  to  the  analyiea:  but 
it  is  hardly  possible  that  it  can  be  a  distinct  species.  Its  cleavages  are  Ume  thote  of 
Petalite,  according  to  Rose. 
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'rvi-lr  :T*t.Vfl  ;".  flnr*  4  r-'^  r-c'^pfT-lK^rAMciit  IJriit  B.B.  on  chArcoAl  b««oiMt 
r»>*7  *:j-*u.*;*'-i. •.•*::  :  ■»i::-r.  »vi  in*lt4  only  th«  «dg«<;  gi^ei  the  reaction  pf 
^'ui.a.     "<• .'/.  >.*ix. .:  :'.r:ii§  a  •^*T*r,  '»>I>>ri«M  el*^     Not  acted  on  bv  A<.*idB. 

?'su..v  >-.^ *:..*'«  J.*:  it.*  isvL  ziise  •>#  Uto.  a«companpnir  lepidolite,  toomiAlnc, 
♦c«'.«ii:--i-!i-r.  I.:  i  .-Lxr:z:  ir*r  T'.'fk  .^a  th*  aorth  covt  of  Lake  Ontario;  at  Bolton, 
Njwk..  -r.':.!  «'.*r«j^v  :  »::  ElVa  H';a«*or«  in  attached  cnr^taU. 

lA^jkug  vir  frn*  •iL^oTTKil  1:1  thU  mineral  by  Arfredson.     The  UMMne  petaliU  is 

Ztvaj'.ti-  ^fr.  >'»7*:«»,  UjMirM]  Breithaapt,  Ann.  d.  Ph.  u.  Chem.  Ixix,  429.   Flatt- 

tute  iz.  a  •^r^:\Atm  laalytu  foxind  ftilioa.  alamina,  and  lithia,  without  water.  Form 
xkiz.  ^AT.iiar  rxiostihl:  Mucri«;  only  seen  in  twins,  and  like  albite.  G.r=j-511.  Liirtre 
lii^  z-^AM.  Color  r^d  and  vvllowi^h- white.  Feebly  transparent.  Oeears  with 
<^aArrz  a£.i  «tilbite  at  Andr«asberg  in  the  HartJL 

CTCl/JPITE,  ron  WdUenkMuen. 

Tri'riinic ;  in  small  crystals  resembling  those  of  Anorthite  and  Labradorite. 

H.=iS.     La«tre  Titreonsu     Color  white.    Transparent. 

Ompoti/ii^N.— it*S!-r::^i=  iit*+|S)Si,  or  same  as  for  Meionite.     Analysis  by 
Waltershan-en,  ^'olk.  GesL,  29:2): 
Si  41  45,   5129-8S,  Pe2'20,   Ca  20'83,  Sg  0-66,  iSTa  2^2,  1 1*72,  fi[  l-^lslOO"*! 

In  dolerite  of  the  Cyclopean  Islands  near  Catania. 

SAU.SSCKITR  Jade  tenace,  Feldspath  tenace,  H.    Lemanit    Magerer  Nephrit 

Probably  obliqne.  Cleavage  in  two  directions  parallel  to  the  lateral  faeea  of  a 
rhombic  prism  of  124°  nearly.  Composition  often  granular,  impalpable;  strongly 
coherent. 

H.=5'5— 6.  6.  =:3'266,  Piedmont;  8*642,  Pays  de  Vaud.  Lustre  pearly,  inclining 
to  vitreous  upon  the  faces  of  cleavage ;  also  resinous  in  some  specimens,  partieur 
larlv  the  ma.*«ive.  Color  white,  passing  into  greenish- white,  mountain-green  or 
ash'grav.  Streak  white.  Fracture  uneven,  splintery.  Subtranslucent.  Extreme- 
ly touicfi. 

ComposiVion.— (i^*+jfi)Si'  Analyses:  1,  Klaproth,  (Beit.  Iv,  278);  2,  Saussure, 
(J.  d.  Min*'*>.  xix,  2i'6);  a,  4,  Boulanger,  (Ann.  d.  Mines,  [3],  viii,  169): 


Si 

Si 

Fe 

5ln      <3a 

]?ra 

fe 

% 

1. 

Lake  Geneva, 

49 IX) 

24-00 

6-60 

10-50 

5-60 

8-75=91»-26,  Klap. 

2. 

<•          << 

44-00 

8M-00 

12-60 

0-06       4-00 

o-OO 

0-25 

—96-80,  Saui. 

8. 

Mt.  Gen^vre, 

44-6 

80-4 

16-6 

7-5 

2-5=100-5,  BouL 

4. 

Corsica, 

48-6 

32-0 

21-0 

1-6 

2-4=l(KV6,      " 

B.B.  fuses  with  great  difficulty  to  a  greenish-gray  glass.  Not  acted  on  by  acid& 
Saussurite  occurs  in  regions  of  crystulline  rocks,  and  with  hornblende  and  augite 
constitutes  the  rocks  called  gabbro  and  euphotide.  It  was  first  found  on  the  bor- 
ders of  the  lake  of  Geneva,  by  Saussure,  Senior,  whose  name  it  l>ears.  It  also  occnn 
at  Monte  Rosa  and  its  vicinity,  in  Corsica,  in  Greenland,  at  Madras,  and  elsewhere, 
as  a  constituent  of  the  above  rocks.  This  species  has  been  considered  an  impore 
I^bradorite. 

WEISSIGITE,  G.  Jenzsch,  N.  Jahrb.,  1863,  896. 

Monoolinic.     Crrstals  very  small  and  indistinct    Cleavage  unequal  in  two  direo- 
IImSi  parallel  to  the  vertical  axis,  and  meeting  at  118^  ;  also  in  the  direction  of  a 
k — ■^-H0  inclined  106**  to  the  brachydia^onaL  Sometimes  in  twins.  Also  massive, 
•ft.     G.^ '588— -2*646.     Lustre  vitreous.     Color  white  to  pale  roee-red. 
White. 
)iUiim.  —Contains  silica,  alumina,  soda,  lithia,  and  no  water,  and.  near  pet- 
li  fVises  fiaaily  on  the  edges  to  a  white  somewhat  blebby  enamel  and  ting«a 
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the  outer  flame  weak  red  and  yellow  at  the  point ;  the  red  color  more  distinct,  on 
platinum,  but  less  so  than  with  petalite.  With  borax  a  colorless  glass ;  with  salt 
of  phosphorus,  a  silica  skeleton. 

Occurs  in  the  cavities  of  a  porphyritic  amgydaloid,  with  chalcedony  and  quartz, 
near  Weissig ;  also  as  a  pseudomorph  after  a  zeolite. 

POLLUX,  Breit,  Plattner,  Ann.  d.  Ch.  u.  Phann.  Ixix,  489,  446. 

Massive.     Like  quartz  in  appearance ;  traces  of  cleava^. 
H.=6 — 6*5.    G.=2-880.     (Jolorlcss  and  transparent,  with  a  vit- 
reous splendent  lustre.     Fracture  conclioidal.     Kefraction  biaxial. 

* 

Composition. — Analysis  by  Plattner,  (loc.  cit)  : 
Si  46-200,  Xl  16*394,  Pe  0862,  fe  16-606,  iSfa  (and  Li  trace)  10-470,  fl  2-821=92'763. 

The  quantity  analyzed  was  too  small  for  a  satisfactory  result. 

B.B.  fuses  to  an  enamel-like  blebby  glass,  and  tinges  the  flame  orange.  Dissolves 
easily  with  borax  and  forms  a  colorless  glass.  Glass  with  salt  of  phosphorus  uncol- 
ored  when  cold.    Decomposed  complet-ely  in  the  acids. 

AMociated  with  castor  at  the  island  of  Elba. 

ISOPYRE,  Turner.    Ed.  New  Pha  J.  iii,  268. 

In  compact  masses,  with  cleavage. 

H. = 6—6*5.  G. =2-9 — 3.  Lustre  vitreous.  Streak  light  creen- 
ish-gray.  Color  grayish  or  velvet-black,  occasionally  spotted  red, 
like  Heliotrope.  Opaque — subtranslucent.  Fracture  flat  con- 
choidal.    Brittle.     Acts  slightly  on  the  magnetic  needle. 

Oompontion. — (Ca-f  (%1,  ¥e)  )3i*  or  essentiaUy  same  as  for  Labradorite.    AnaTysit 

by  Tomer,  (loc.  cit) : 

Si  47-09,        atl  18-91,         Pe  20-07,         Ca  16-43,         Cu  l-94=98-44. 

Part  of  the  iron  is  supposed  tobe  protozyd,jiid^ng  from  the  color  of  the  mineral 
B.B.  fuses  easily  to  a  magnetic  bead.     On  platinum  colors  the  flame  green.     A 

silica  skeleton,  with  salt  of  phosphorus.     With  the  acids  decomposed  with  diffi- 

OQlty  and  imperfectly. 

From  St.  Just,  near  Penzance,  in  a  quartzose  granite  with  tourmaline  and  tin  ore, 

in  pieces  two  inches  in  diameter.     Also  in  breccia,  on  the  Calton  Hill,  Edinburgh, 

with  limonite. 

SILICATE  OF  YTTRIA, Damour.  L'Institut,  1863,78. 

H.=:6 — 6 ;  scratches  glass.  G.=4-891.  Color  brown.  Probably  a  silicate  of 
jttria.  B.B.  whitens,  but  infusible.  Not  soluble  in  salt  of  phosphorus.  Sulpha- 
rio  acid  heated  to  800°C  decomposes  it,  leaving  a  siliceous  residue. 

From  the  Diamond  sands  of  Sahia,  Brazil 

POLYCIIROILrTE,  P.  C.  Weibye. 

Hexa^nal?  In  6-sided  prisms  of  about  120^,  with  flat  summits.  Also  massive, 
and  renifonn. 

H.=.3 — 3-6.  Lustre  greasy.  Color  blue,  green,  brown,  red,  rarely  white.  Frac- 
ture splintery — subconchoidal  to  even. 

Analysis  by  Dahl,  (v.  Lconh.  1846,  288).  Si  62,  Si  87,  fig  7,  Fe  8,  Ca,  tL ;  Scheer- 
•r  found  less  alumina  and  6  per  cent  of  water. 

^ound  in  gneiss  at  Krageroe,  Norway. 
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VII.  ANDALUSITE  SECTION. 
Oxygen  of  the  bases  exceeding  in  amount  that  of  the  silica. 

1.  GEHLENTTE  GROUP.— Dimatric 

G.HL.NITE,  (ift«+|fi)5il. 

2.  ANDALUSITE  GROUP.— Trimetric 

Andalusitb,  fiSif;  alBoSi  .  ] 

Topaz,  3tl  SiJ  (F  in  place  of  Bome  0>. 

Staurotide,  (il,  Pe)Si  . 

f  LiBVWTE,  (f  ft«+§«)Sif 

8.  KYANITE  GROUP.— Triclinic. 

Ktanttb,  51  Si3. 

SiLLiMAiriTK,  Xl  Sis  ;  also  5it,SiV,5i  f 

4  EUCLASE  GROUP.— Monoclinic. 

EuoLASE,  (Be,  Xl)Si^. 

Sphenb,  (Oa-|-Ti)Si^  =fi  SiV 

6.  TOURMALINE  GROUP. —Hexagonal. 

Tourmaline,  (&•,  fi,  B)Si  *. 

[Euclase  and  spheno  are  homceomorphous,  and  probably  dimorphous  with 
Tourmaline.'    (See  Am.  J.  Sci.,  [2],  xvi,  00,  xvii,  216).     Through  andalusite, 

kjanite  and  sphene,  the  compound  fiSif  is  trimorphous;  and  including 
geblenite,  it  is  tetramorphous.  Datholite,  although  hydrous,  is  related  to 
sphene  and  euclase  both  in  form  and  formula.] 

GEHLENITE,  Fucks.    Stylobite. 

Dimetric.  Usual  in  short  square  prisms,  sometimes  tabular. 
Cleavage:  basal,  imperfect;  lateral  in  traces. 

II.=5'5 — 6.  G.=2-9 — 3'067.  Lustre  resinous,  inclining  to  vit- 
reous. Color  different  shades  of  grayish  green  to  liver-brown ; 
none  bright.  Faintly  subtransliicent — opaque.  Fracture  uneven 
— splintery.     Streak  white — grayish-white. 
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Cbm^Mwaon.— s!l*5i-t-fi«Si=(*!l«-Hfi)Si'=(if  il  :  Fe=6  :  1)  Silica  80-8,  alu- 
mina 19*6,  Derox^d  of  iron  6*8,  lime  42*8.  Analyses:  1,  Fucbs,  (Sohw.  xv,  277);  2, 
Thomson,  (Min.  i,  281) ;  8,  Kobell,  (Kaatn.  Archiv.  ir,  813);  4,  Damour,  (Ann.  Oh. 
PhjB.  [8],  X,  86);  5,  6,  Kiihn,  (Ann.  Ch.  n.  Pharm.  lix,  871);  7,  Rammelab^rg,  (8d 
3upp.47): 


9i 

*1 

9e      te 

Ca 

fig 

tL 

1. 

Fassa, 

20-64 

24-80 

6-56 

86-30 

8-8C)=99-60,  Fuchs. 

2. 

i< 

2918 

26-06 

4-36 

87-88 

4*64=100-45,  Thomson. 

8. 

(t 

81-0 

21-4 

4-4 

87-4 

8-4 

2-0=99-6.  Kobell. 

4. 

it 

81-60 

1980 

6-97 

88-11 

2-20 

1-68.  Sa  0-88=99-64,  Damour. 

ft. 

<« 

80-47 

17-79 

7-80     

86-97 

2-99 

8-62=99-14,  Eahn. 

6. 

«< 

29-58 

19-00 

7-26 

86-56 

1-41 

6-56=99-28.     " 

7. 

(t 

29-78 

22-02 

8-22     1-78 

87-90 

8-88 

H<&l0B8  l-28,M'nO-19=100,  R. 

Rammelsberg  has  cleared  up  the  discrepancies  in  the  analyses,  by  discoTering 
that  the  mineral  contains  both  peroxyd  anaprotaxjfd  of  iron. 

B.B.  thin  splinters  fdse  with  difficulty  to  a  gray  glass.  With  borax  fuses  slowly 
to  a  vitreous  globule  colored  by  iron.     Gelatinizes  with  muriatic  acid. 

Gehlenite  is  found  mostly  at  Mount  Monzoni,  in  the  Fassa  Valley,  in  isolated  or 
aggregated  crystals,  invested  by  calcareous  spar.  Named  by  Fudis  after  his  col- 
league, Gehlen. 

In  the  first  of  the  above  formulas,  (the  one  usually  adopted),  the  protoxyd  and  p«r- 
oxvd  silicates  have  the  widely  unlike  ratios  1 :  1  and  8:1,  the  latter  very  improb- 
able in  any  case.   The  second  formula  is  not  thus  objectionable. 

Alterxd  Foues. — Gehlenite  occurs  altered  to  Steatite. 


ANDALUSFTK   Feldspath  Apyre,  JET.    Maole,  ff,  Chiastolite.    Hohlspath.  Crucita. 

Stanzait. 

Trimetric.  /:  7=90^  44',  0  :  n=144°  33';  a  :  J  :  c=0-712: 
1  : 1-013.  0  :  7=90°  0',  0  :  lt=144°  55',  n  :  i2=12r  28'. 
Cleavage:  7 distinct.  Also  massive,  indistinctlj  columnar  and 
granular. 

480  481 

0 

0 


Wettford,  Ml 

H.=7'5.  G.=3*l — 3*2.  Lustre  vitreous,  often  weak.  Color 
flesh-red,  pearl-graj ;  sometimes  showing  trichroism,  green  in  one 
direction,  and  hjacinth-reil  in  another  transverse.  Streak  white. 
Subtranslucent — nearly  opaque.    Fracture  uneven.    Tough. 

The  variety  chiastolite  varies  in  hardness  from  8  to  7 '5,  owing  to  impurities, 
which  are  arranged  in  part  symmetrically  about  the  edges  and  axis,  so  as  to  give  a 

33 
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tesselated  appearance,  as  shown  in  the  following  figures,  from  a  memoir  by  Dr.  G.  T. 
Jackson,  (Jour.  Bost  Soc.  Nat  Hist,  i,JS5).  Figs,  a  and  b  are  from  opposite  extrem- 
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HOQ 
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Si 

Si 

1.  Herzogau,      86*6 

60*5 

%  Tvrol,             85*80 
8.  Munzig,          87*61 

60*20 

60-01 

4.  Fahlnn,          87*65 

69*87 

6.  Lysens,Tyrol4017 

58*62 

«.         "          "    89-99 

68*60 

7.  C%«a«t.Lanc  89*09 

58*56 

8.       "        "        83-0 

61*0 

9.      "  Algeria,  86*6 
la  .4fuia/.Tyrol,  89*24 

61-9 

59-49 

ities  of  the  same  crystal ;  so  also  c  and  d,  and  e  and  /.    h  appears  to  be  « twin 
crystal. 

OompoMiHofL^M  Si^s^ilioA  87-0,  almnina  68*0.  Perhaps  in  part  21  Si*=^Alica 
40*8,  alumina  59*7.  Analyses :  1,  Bucholz,  (v.  Moll's  Ephemer.  iT,  190) ;  2, TiiomBon, 
(Min.  i,  882);  8,  Eersten,  (J.  £  pr.  Ghem.  xxxvii,  162);  4,  Sranberg,  (Jahresb.  zziii, 
279);  5,  Buneen,  (Pogg.  zlvii,  186);  6,  A.  Erdmann,  (JahresK  zziy,  811);  7,  Bnnaeii, 
8,  Jackson,  (Bost  J.  Nat  Hist  i,  65) ;  9,  Renou,  (£xpL  Sol  de  TAlgerie,  Paria,  1848, 
68) ;  10,  Hubert,  (Jahrb.  k.  k.  g.  Rdchs.  i,  860): 

9e 
4-0=101 -0,  BuoboUL 

,  te  1*82,  ftg  1*0,  fi  2-08=399*86,  llioiiiBOB. 

1-49,  Oa  0*48,  ftg  0'46==99-95,  Eersten.    a.-*S*162. 
1-87,  Oa  0-68,  ftg  0*88=100-86,  Sranberg. 

,  ttn  0*51,  Oa  0*28=99-68,  Bunsen. 

0-72,  »n  0-88=10014.  Krdm.     G.=8*164 

,  Mn  0*68,  Oa  0*21,  ign.  0-99=99-88»  Bunaen. 

4*0,  fi  1*5=99 -5,  Jackson. 

,  98*5,  Renou ;  /:  /=fl8*>  80'.    G.=8-l. 

0*68,  fig  0*25,  Oa  0-61=I00-12,  Hubert 

B.B.  alone  infusible.  When  pulverized  and  mixed  with  borax,  it  fuses  with  ex- 
treme difficulty  to  a  transparent  colorless  glass.  With  soda  it  swells  up  without 
melting. 

Andoluaite  occurs  in  crystalline  schists,  especially  mica  and  clay  slate.  It  was 
first  observed  in  the  province  of  Andalusia,  in  Spain.  Occurs  in  the  Lisens  valley, 
in  the  Tyrol,  in  lar^e  crystallizations;  at  Braunsdorf  and  Penig  in  Saxony;  Golden* 
stein,  in  Moravia;  m  Bavaria ;  in  Siberia;  at  Killiney  Bay,  Ireland,  in  mica  slate; 
and  near  Balahulish,  Argyleshire.  Ghiastolite  at  Jago  di  Gompostella  in  Spain, 
Bardges  in  the  Pyrenees,  Bayreuth,  and  Cumberland  in  England. 

At  Westford,  Mass.,  abundant  both  crystalline  and  massive,  sometimes  rose- 
colored.  Litchfield  and  Washington,  Conn.,  fine  crystals;  also  Mt  Abraham, 
Bangor,  and  Searsmont,  Me.  In  Pennsylvania,  near  Leiperville,  in  large  crystiils ; 
also  at  Marple ;  at  lake  St  Francis,  Canada  East,  in  flesh-red  translucent  czystals 
in  a  mica  schist  of  Silurian  age,  the  larger  crystals  sometimes  chiastolite.  Ghiastolite 
is  abundant  in  the  towns  of  Jjancaster  and  Sterling,  Mass. ;  and  at  the  former  place 
occasionally  in  quartz,  presenting  all  the  essential  characters  of  andalusite,  (anaL  7 ,  8). 
Andalusite  occurs  also  near  Bellows  Falls,  Vermont ;  at  the  White  Mountain  Notch, 
N.  H. ;  at  Gamdon  in  Maine,  and  Charleston,  N.  H. 

Altkrxd  Forms. — ^Andalusite  occurs  altered  to  Eyanite.  Hubert's  analysis  above, 
was  of  the  interior  of  an  Andalusite  crystal,  the  exterior  of  which  was  changed  in 
structure  to  Eyanite.  The  exterior  afforded  Si  86*67,  H  60*00,  9e  1*88,  Oa  0-98= 
98-98.  The  analysis  of  the  Andalusite  affords  the  second  formula  above,  wMle  that 
of  the  Eyanite  affords  the  first,  which  is  that  of  all  Eyanite.  It  is  also  found 
ahanged  to  tale,  steatite  and  mica. 
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Trimetric.    /;  7=124°  W  :  O  :  li=138»  3 
1 :  1-8932. 


0  :  |>=  149»  5'. 

O  :  |l(iinobB.)=l«°  69'. 

O  :  21=119°  5'. 

O  :  4=163°  4'. 

0 :  1=145°  53'. 

0 :  1=134°  32'. 

O  :  2=116°  12'. 

O  :  }r=ia8°  66'. 

0:  Jj=146°3'. 

O  :  k  (imob8.)=144°  84'. 

0:11=125°  33'. 

O :  «=147°  41'. 

0  :  a=13e°  29'. 

0 :  4i=117°  W. 

»T:«r(adj.)=93°8'. 


/:fi=161°16J'. 
/ :  a=ie9°  271'. 
7  :  is  =150°  ey. 
1  ;  1  (iiia<!.)=141°  r. 
i:|    "      =149°  38'. 
i  :  i    "      =166°  87'. 
2:2    "     =180  27'. 
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OrystalB  nHoallj  hemihedral,  the  extremitiee  being  unlike. 
Cleavage :  basal,  highly  perfect  Alao  grumlar — coarse  or 
fine. 
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H. =8.    G. = 3-4 — 3-65.    Lustre  vitreous.    Color  yellow,  white, 

f;reen,  blue  ;  pale.      Streak  uncolored.    Transparent-j-subtrans- 
ucent.      Fracture  subconclioidal,  uneven.    Pyroelectric. 

Oompontion. — ivSi^  with  one-seTenth  of  the  oxygen  replaced  by  flnorine.  Ram- 
mc^berg. 

Analyses  :  1—8,  Berzelins,  (Sohweig  J.  xvi,  428,  Afhand.  It,  286) ;  4  ,5,  Forehham- 
mer,  (J.  f.  pr.  Ch.  xxix,  195,  xxx,  400) ;  6,  Beraelins,  (Schw.  J.  xvi) ;  1,  Bncholz,  (ib. 
i,  885) ;  8,  Forehhammer,  (J.  t  pr.  Ghem.  xzix,  xxx) : 


1.  Anerbach,  Saxony, 

2i  Brazil,  yellow, 

8.  Finho f  pyraphy»aliU, 

4.  Monroe,  Ot., 

5.  FmbOj  pyrophytidUe, 

6.  Pyenite,  Altenberg, 
7. 


a 


« 


i< 


(I 


«( 


Si 

21 

F 

84  24 

57-45 

14-99,  Berzelius. 

84-01 

58 -SB 

15-06, 

84*36 

57  74 

15-02, 

85-89 

55-96 

17-85,  Forchhammer. 

85-66 

55-16 

17-79, 

88-48 

51-00 

17-09,  Berzelina. 

85-0 

48-0 

16-5,  Ca  0-5,  Bnchols. 

89-04 

51-25 

18*48,  Forchhammer. 

B.B.  infnsible  alone  on  charcoal,  bnt  when  strongly  heated  becomes  covered  with 
small  blisters,  which  crack  as  soon  as  formed.  Some  yarieties  take  a  wine-yeUow 
or  pink  tinge  when  heated.    With  borax  forms  slowly  a  diaphanous  glass. 

Pycnite  is  a  massiTe  snbcoln.nnar  Tariety ;  G.  Rose  has  observed  the  prism  98^  15' 
— 98^  1^',  proving  its  identity  with  topaz.  The  formtda  SlSi  with  one-seventh  of 
the  oxygen  replaced  by  flaorine,  is  proposed  by  Ranmielsberg. 

Physalite  or  pyropkytalite  of  Hisinger  is  a  coarse,  nearly  opaqne  variety,  found 
in  yeUowish- white  crystals  of  considerable  dimensions ;  it  mtumesces  when  heated, 
and  hence  its  name  from  Atrraw,  to  blow.  Minute  crystals  of  three  or  four  different 
kinds,  and  two  or  three  kinds  of  fluids  have  been  detected  by  Sir  David  Brewster 
in  crystals  of  topaz. 

Topaz  occurs  m  gneiss  or  granite,  with  tourmaline,  mica,  and  beryl,  occasionaUy 
with  apatite,  fluor  spar,  and  tin  ;  also  in  talcose  rock,  as  in  Brazil,  with  euclase,  &c, 
or  in  mica  slate.  With  quartz,  tourmaline,  and  lithomarge,  it  forms  the  topaz  rock 
of  Werner.  Specimens  of  quartz  crystal  from  Brazil,  penetrated  by  topaz,  are  not 
imcommon. 

Fine  topazes  come  from  the  Urals  and  Altai  mountains.  Mi  ask  in  Siberia,  and  from 
Kamschatka,  of  green  and  blue  colors ;  Villa  Rica  in  Brazil  of  deep  yellow  color, 
either  in  veins  or  nests  in  lithomarge,  or  in  loose  crystals  or  pebbles ;  sky-blue 
crystals  in  Cairngorm,  Aberdeenshire ;  Jameson  mentions  one  which  weighed  19 
oz. ;  the  tin  mines  ofSchlackenwald,  Zinnwald,  and  Ehrenfriedersdorf,  smaller  crys- 
tals also  at  Schneckenstein  and  Altenberg ;  the  Mourne  mountains,  small  limpid 
crystals  with  beryl,  albite,  and  mica,  in  drusy  cavities  in  granite.  Physalite  occurs 
in  crystals  of  great  size,  at  Possum,  Norway ;  Finbo,  Sweden,  in  a  granite  quarry, 
and  at  Broddlra  in  a  boulder ;  one  crystal  from  this  last  locality,  at  Stockholm, 
weighed  eighty  pounds. 

Pycnite  is  from  Altenberg,  Schlackenwald,  Zinnwald,  and  Eongsberg. 

Topaz  occurs  in  the  United  States  at  Trumbull,  with  fluor  and  diaspore,  at  Mid- 
dletown,  Oonn.,  and  Crowder's  Mountain,  N.  C.  At  Trumbull  the  crystals  are 
abundant,  but  are  seldom  transparent,  except  those  of  small  size ;  these  are  usually 
white,  or  with  a  tinp^e  of  green  or  yellow.  The  large  coarse  crystals  are  sometimes 
six  or  seven  inches  in  diameter. 

A  variety  of  topaz  from  Brazil,  when  heated,  assumes  a  pink  or  red  hue,  re- 
sembling the  Balas  ruby.  The  finest  crystals  are  brought  from  Minas  Novas  in 
BraziL  From  their  peculiar  limjpidity,  topaz  pebbles  are  sometimes  denominated 
pouitei  ^eau.  The  coarse  varieties  of  topaz  may  be  employed  as  a  snbstitnte  for 
emery.    The  name  topaz,  is  from  rwa^iot,  an  island  in  the  Ked  Sea. 

Altsbkd  Fobxs. — Topaz  is  found  altered  both  to  Steatite  and  Kaolin  or  Litho- 
marge. It  is  possible  that  pyenite  has  lost  part  of  its  alumina  by  a  process  of 
•luuige,  and  henee  the  excess  of  silica. 
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STAUROTIDE,  Haiig.    Stkarolits.     Oreiifttite.    Stanrolith,  W. 

Trimetric.  /:  1=^159°  20',  0  :  11=124"  38' ;  a  :  ft  :  c=l  4478  : 
1:3-11233.  (?:}((planeofcorapo8ition,f.  440)=134°12';  0  'I 
(plane ofcompo8ition,f.441)=119*' 33', i^:ti=115'"  20'.  Cleavage: 


U  dietinct,  bnt  interrapted ;  /in  tntcee.  Crystals  thicb,  often  cm- 
ciforni,  snrface  oft«n  ixjugh.  Massive  Taricties  have  not  been  ob- 
eerved. 

H.=7 — 7*5.  G.=3'5 — 3'75.  Subvitreous,  inclining  to  resinous. 
Color  dark  reddish-brown — brownish-black.  Stre^  uncolored, 
grayish.  Translucent — nearly  or  quite  opaque.  Fracture  con- 
^oidal. 

OMnponfian.— (a^,Fe]5it=(ifSI:fa333:l}8iUa*!9-S,  «lnmiDB  68-B,  peroxvd 
of  iron  IT'S.  Bat  the  aryitBli  from  Airolo  in  St  Gotfaftrd  uid  Polewikoi  in  uia 
IJrml  and  Brittany,  if  correetlj  andjried,  are  irrwonoilabla  with  thii  fonnnla;  th* 
first  affording  fiSi',  and  the  M«ond  BSiS. 

1  G,  Harignjw,  (Ann.  Ch.  Phy*.  [S],  xiT, 

>     Ag 

-  S-19  0«0i8^*8.Jao.1   G.=8'r« 

-  1-83, Mnl -19=97 48,  Jae.  1  inilecea, 

-  l-8B=i01-98,  Jac  f      8-7*i 

-  1-38=100,  Jaa.  J    pnlT«iu. 
0-72=100-26,  VMTia. 
I'99=SB'1B,  Jao.     <3.=I-6S— S-18. 
1-66=99 -93,  Jao. 
0-82,  ftn  0-87=99-64,  Jao.  G.=8-eSB. 

,  fin  0-10=100-44.  Jao. 

a-44=10B-Sl,  Jac     0.=8-MB— 8-S8B. 
1-47=101 -87,  Jao.  "  ■' 


Si  SI  Fo  Bn 

].  St.  Oothard,  8081  4S-80  18-08  

1  "  80-91  48-68  16-87  

1.  "  29-72  64-72  16-69  

4,  ■•  2918  62-01  17-68  

6.  ■•  28-47  68-84  17-41  O'Sl 

6.  Airolo,  88-46  47-32  16-61  

1.       "  82-99  47-92  1666  

&  Brittany,        BB-19  44-87  16-09  — 

9.        "                 4086  44-22  16-77  

I0.Pol«w»koi,Urall8'e8  47-48  I6«6  — 

11.           "          "    88-83  46-91  14-80  

B.B.  a1oa«  daritenB,  bnt  infiuibU;  with  borax  fonna  with  diffioolty  a  dark  grMO 
glaw. 

Oconra  imbedded  in  mioa  ilate  and  gneiM,  at  Si  Ootliard,nl  Switierland  ;  at  tha 
Ormner  mountain,  Tyrol,  in  limple  sryitali  aisoeiated  with  Wanito  and  •ometimea 
appearing  ai  a  continoation  or  its  eryBtal*.  parallel  with  them,  iingle  of  priam 
in  a  crystal  from  Che^oDi(^e,  Switzerland,  according  to  Kengott  198°  43'.  Large 
twin  eryatali  i»oenr  in  Brittany ;  alao  at  Oporto  and  8t  Jago  de  Compostella,  Ae, 
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SUarotide  is  very  abandiiat  thronghont  the  inic*  tUt«  of  H««  EiigUnd.  At 
Fruicoaia,  Vt,  Urge  brownUh-red  opaque  erjatali,  olteA  componnd;  >ba  browniih 
bl&ck.  At  WindLam,  Ue.,  near  the  bridge,  the  miu  alste  ii  filled  vith  Ikrge 
eiystals  ;  nho  at  Mt  Abraham,  Hartwell,  and  Winthrop,  Me.  In  Stw  Hampahira, 
ftt  LieboQ,  abnndaut  in  mica  slate,  and  on  the  ihorea  of  Hink  Fond,  loote  in  tile 
aoil  1  at  Grantham,  two  miles  from  Meriden,  of  a  sraj  oolor.  In  Vemiont,  at  Caboti 
At  Cbeaterfield,  Maas.,  in  fine  crfatala ;  alao  at  Bolton,  Vernon,  Stafford,  and  Tol- 
land, Conn.  Small  orjriUla  at  the  Fow  ore  bed  in  Dover,  DneheM  Co.,  N.  T. ; 
alao  three  and  a  half  milea  from  New  York  eity,  on  the  Hadaon,.  Keddiah  browll 
erjntala  abmidant  on  the  Wiiaahiecon,  sight  muea  from  Philadelphia 

If  we  make  I  Hie  plana  »,  then  the  faoel  of  eompoaition  haxeaimpla  ezprMiiinu, 
being  Hand  I; /:.fclOe'u',  0  ;  11=184"  88',  O  :  11=184"  1!'.  Ilie  onl^  dif- 
fereaoe  between  tbi*  form  and  the  aboTS  is  that  the  longer  lateral  axii  u  ona 
third  shorter.  If  we  balre  B  and  c  th«  azea  are  nearlj  identical  with  thoa*  of 
andalnsita. 

Dr.  C  T.  Jackson  faaa  dcecribed  a  yarietj  of  itAnro-' 
tide  in  liMiilatiiil  eiyitals  like  ehiastolite,  from  Cihailo- 
t«wn,  N.  E.,  atrepretented  in  the  aaeompanyingfignn. 
He  states  that  the  stanrotide  madea  paas  bj  inaanMbls 
shades  into  andalnsite  macles,  where  the  mica  alata 
panes  into  argilUoeona  slat*. 
Stanrotida  and  StauTolite  are  deriTsd  from  *i»tf(,  • 


Amam  Fobmb. — Stanrotide  erystaU  <y 


IT  alt«red  to  atMtits. 


UEVHITE,  W.     Tenit.    IlTait. 

TVimetrie.  -  /:  7=111=  12',  O :  lt=146o  20' ;  a :  &  :  c :  =0-6643 
:  1  : 1-46. 

O  :  Si=116o  33'.  0  :  Si=18r  37'.  It :  11=1180  40*. 

O  :  1=141°  5'.    1:1  (raac.)=138''  26'.  «3  :  *a(brach.)=107O44'. 
O  :  ii=167°  9',    1:1  (brach.J^llT"  34'.  /:  t-2=160^32'. 

Lateral  fscee  tisaally  Btriated  longitndiQally.  Cleavage  :  paral- 
lel to  Uie  longer  diagonal,  indistinct  Also  columnar  or  compact 
masBiTe. 
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H.=5-5— 6.  G.=8-8— 4-3;  S-994,  Haidinger;  8-9796,  Stromey- 
er;  3-826— 4-061,  Lelievre.  Lustre  snbmetallic.  Streak  black, 
incliiiing  to  green  or  brown.  Color  iron-black,  or  dark  grayish- 
black.     Opaqne.     Fracture  aneven.     Britde. 
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(7ompo«/ion.— 3(Fe,  Ca)»Si+Fe«Si=(|  ft'4-|^)5i5=(if  ^e  :  Ca=8  :  1)  Silica  28-2, 
peroxyd  of  iron  26'0,  protoxyd  of  iron  83-7,  lime  13*1.  Analyses:  1,  Stromeyer, 
(Unters.  872);  2,  same  corrected  by  Kobell,  (Schw.  J.  Izii,  166);  8,  Rammelsberg, 
(Pogg.  1,157,  840): 

5i         Pe  ^e        6a      Si  .litn      £[ 

1.  Elba,  29-28     62-54     18-78    0*61         1-59     1  •27=99-07,  Stromeyer. 

2.  "            29-28     28-00      81-90     13-78    061         1-69     1-27=101-43,  KobelL 
8.       "  27-88   [24-68]  [30-78]  12-44     Stnl-61     ^,  Rammelaberg. 

In  two  other  triala  Rammelsberg  fomid  9e  22^0,  21-29,  and  te  88-07,  84*20.  RB. 
on  charcoal  fuses  easily  to  a  black  fflobale,  Titreow  in  the  external  flame ;  in  the 
interior  flame  dull,  and  provided  the  globule  has  not  been  heated  to  rednese,  at- 
tractable by  the  ma^et.  With  borax  and  carbonate  of  soda,  it  fuses  to  an  iron 
glass.     It  is  soluble  in  muriatic  acid,  forming  a  jelly. 

The  mineral  was  first  discovered  on  the  Kio  la  Marina,  on  Elba,  by  M.  LeHeTre, 
in  1802,  where  it  occurs  in  large  solitary  crystals,  and  a^reg^ted  crystallizations 
in  compact  augite.  Also  found  at  Fossum  in  Norway,  in  Siberia,  near  Androasberg 
in  the  Hartz;  near  Predazzo,  Tyrol,  in  granite;  at  Schneeberg  in  Saxony,  at  Skeen, 
in  Norway. 

At  Cumberland,  R.  I.,  slender  black  or  brownish-black  crystals  traverse  quartz,  as- 
sociated with  magnetic  iron  and  hornblende ;  also  at  Milk  Row  quarry,  Somerville, 

Named  Lievrite  after  its  discoverer ;  Jlvaiie  from  the  name  of  the  island  (Elba) 
on  which  it  was  found  ;  Tenite  or  Jenite,  by  the  French  in  commemoration  of  the 
battle  of  Jena,  in  1806. 

A  boulder  from  near  Bytown,  Canada,  analyzed  by  T.  S.  Hunt,  gave  (Logan's  Rep., 
1868)  Si  27 -80— 28-20,  Fe  56*52,  9e  10*80,  Ca  0-64,  fig  2-59,  i^.  1-20=99-56;  near 
Lievrite.  It  is  black,  submetallic  and  magnetic,  with  two  oblique  cleavages.  H.:= 
5*6.     6.^:4*15—4*16.     In  powder  gelatinizes  wiUi  aeida.    Possibly  a  furnace  slagt 

Wehrlite  of  Kobell  is  probably  Lievrite.  It  is  massive  granular.  H.:=6— 6-0. 
a.=8-90.  Analysis  by  Wehrle,  Si  84-60,  Pe  42*38,  lln  0-28,  £l  0-12,  tt  15-78,  Oa 
6-84,  fi  1-00=^100.  B.B.  fuses  with  difficulty  on  the  edgea.  Imperfectly  soluble 
in  muriatic  acid.    From  Szurrasko,  Hungary. 

If  tl  be  taken  as  /  in  Lievrite,  the  form  approaches  that  of  Andalusite,  affording 

/:  1=91^  82',  0  :  lf=145°  87',  0  :  11=146°  20^,  II :  1«=1120  40',  11 :  11=111*'  14'. 


ETANITE.    Cyanite.    Disthehe,  if.    Sappare.    Rhoatlzite:    Monrolite,  SiiUman, 

Triclinic.  Observed  planes  a  triclinic  prism  (O,  tl,  i$),  with  one 
plane  {I^  on  the  acute  lateral  edce  and  two  (/and  iS)  on  the  ob- 
tuse lateral  edge.    Crystals  usually  bladed. 

O  :  ifc=93o  15'.        O  :  /'=96°  42'.        it :  7=145^  41'. 
0  :  n=100°  50'.       H  :  m=106°  16'.        it :  /'=131°  28'. 
O  :  7=98°  58'.         I :  r=9r  4'.  ^  :  *1=159°  15'. 

Cleavage:  perfect  parallel  with  the  smoother  lateral  plane;  ba- 
sal imperiect.  Twins :  of  two  kinds,  with  face  of  composition  ilj 
and  planes  ii  meeting  at  an  angle ;  in  one  kind  the  planes  O  coin- 
cident, in  the  other  iorming  a  reentering  angle.  Abo  coarse  blar 
ded  columnar ;  also  subfibrous. 
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II.=6— 7-25.  G.= 3-559,  white  kyanite;  3-675,  blue  tranroa- 
rent;  3-661,  Tyrol,  Erdmann.  Lustre  vitreous — ^pearly.  Color 
blue,  white,  blue  with  white  margins ;  also  gray,  green,  blacL 
Streak  uncolored.    Translucent — transparent 

Kyanite  is  generally  in  bladed  crystalliitttions,  though  oceasionAlly  in  short 
priamB ;  and  these  prisiUB  or  blades  are  bounded  by  the  planes  ti  and  ii,  vith  cleaT- 
age  parallel  to  the  larger  face.  The  prevalent  color  is  pale  blue,  which  is  often 
deeper  along  the  midme  of  the  prisms.  The  crystals  may  often  be  easily  scratched 
on  the  lateral  surface  while  they  are  very  hard  on  the  eztremitieB. 

Obmpontion, — £lSit^=Silica  87*0,  alumina  63*0. 

Analyses:  IS,  Arfvedson,  (K.  Y.  Ac  H.  1821,  i,  148,  and  Sehw.  J.  zzzir,  208); 
4,  Rosales,  (Pogg.  lyiii,  180);  6,  Marignac,  (Ann.  Ch.  Phys.  ar,  49);  6,  7,  A.  Erd- 
mann, (Jahresb.  xziv,  811);  8,  Jacobson,  (rogg.  Izyiii,  416);  9, 10,  11,  Smith  and 
Brush,  (Am.  J.  ScL  [2],  xyi,  49,  871): 


Si 

21 

9e 

1.  Roraas,  Norway,  86*4 

68-8 

— =100*2,  Arfredson. 

2.  St  Gothard,         84*88 

64*89 

=99*22, 

8.            "                  86-9 

64-7 

=101*6, 

4.            "                   86-67 

6811 

1-19=100-97,  Rosales. 

5.            "                   86-60 

62-66 

0-84=-100*60,  Marignac     G.=8-6. 

6.  Roraas,                  8440 

61-86 

0-62,  Cu  0*19=96-97,  Erd.     G.=s8-X24. 

7.  Tyrol,                    87-36 

62-09 

0-71=100-16,  Erd.     G.=8-661. 

8.  Greiner,  Tyrol,    87*80 

62*60 

1-08=100-98,  Jacobson.     G.=3-67& 

9.  Monroe,  N.  Y.,     37-20 

69-02 

2*08,  iirn.  1*08=99-38,  Smith  and  Bnuh. 

la          "                    87-08 

61-90        "     0-85=99-78,      " 

11.  Lincoln  Co.,  N.C.,87 -60 

60*40 

1-60    "      =99-60,      ** 

B.B.  unaltered.  With  borax  slowly  fuses  to  a  transparent  colorless  glass.  With 
cobalt  solution,  a  dark  blue 

This  species  occurs  principally  in  gneiss  and  mica  slate.  Transi>arent  crystals 
occur  at  St  Gothard  in  Switzerland ;  at  Greiner  and  Pfitsch  (Rhcetizite  or  white 
Tariety)  in  the  Tyrol ;  also  in  Styria,  Oarinthia,  Bohemia ;  at  Pontiry,  France ; 
Yilla  Kica,  South  America. 

In  Massachusetts,  at  Chesterfield,  it  occurs  with  garnet  in  mica  slate  ;  Worthing- 
ton  and  Blanford  in  good  specimens.  In  Connecticut,  at  Litchfield  and  Washing- 
ton in  large  rolled  masses  with  corundum  and  massive  apatite ;  at  Oxford,  near 
Humphreysville,  in  mica  slate.  In  Yermont,  at  Thetford  and  Salisbury ;  in  New 
York  at  Monroe,  Orange  Co.,  (Monrolite).  In  Pennsylvania,  in  fine  specimens  near 
Philadelphia,  on  the  Schuylkill  road  near  the  Darby  bridge ;  near  the  Schuylkill  on 
the  Ridge  road,  bock  of  Robin  Hood  Tavern ;  at  Leiperville ;  at  East  and  West 
Branford  and  Darby,  Chester  Co. ;  at  Morris's  Ferry,  Delaware  Co.  In  Maryland 
eighteen  miles  north  of  Baltimore,  at  Scott's  mill ;  m  Delaware,  near  Wilmington. 
In  Yirginia  at  Willis's  Mt,  Buckingham  Co.,  and  two  miles  north  of  Chancellor^ 
ville,  Spotsylvania  Co.  In  North  Carolina,  on  the  road  to  Cooper's  ga]^  in  Ruther- 
ford Co.,  near  Crowder's  Mtn.  In  short  crystals  at  Bellows  Falls,  Yt,  m  gneiss,  at 
Westfield,  and  Lancaster,  Mass.,  and  at  Jaffrey  on  the  Monadnock  Mt,  N.  H.  A 
black  variety  associated  with  rutile  occurs  in  North  Carolina. 

Kyanite,  when  blue  and  transparent,  and  in  sufiSciently  large  pieces,  is  employed  as 
a  gem,  and  somewhat  resembles  sapphire.  The  name  is  from  Kvapos^  blue.  The  name 
§appare  arose  from  a  mistake  by  Saussure  in  reading  a  label  of  this  mineral  on 
wnich  it  was  called  sapphire.  Disthene  is  from  lit,  tvice,  or  of  two  kinds,  and  e^a^i, 
9irong,  alluding  to  its  unequal  hardness  and  electric  properties  in  two  different 
directions. 

Bamlite,  Erdmann,  (J.  (.  pr.  Ch.  xxxi,  166),  from  Bamle,  Norway,  has  the  structure 
and  appearance  of  some  Kyanite,  occurring  in  columnar  somewhat  plumose  forms, 
silky  m  lustre,  with  one  perfect  cleavage.  H.=6— 7.  G.=2-984.  Greenish-white 
or  luuish  green.  The  analysis  by  Erdmann  (loc  cit)  ^ve  Si  66-90,  &l  40*78,  9e 
1*04,  Oa  1*04,  F  <rac«=99'7l.  There  is  an  excess  of  sihca.  But  according  to  re- 
eent  observations  by  Mr.  L.  Saomann,  there  are  minute  prisms  of  quartz  among 
ihs  fibres  of  the  Bamlite,  which  folly  account  for  this  exc< 
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Finland. 

■  Altered  Forms. —  Wctrthite  appears  to  be  an  altered  or  hydrous  kyanite,  which 
it  resembles,  IL=7'26;  white  and  translucent  Hess  obtained  (Pogg.  zxi,  i 8)  Si 
40-58,  Al  63-60,  Mg  1-00,  fl  4-63=r99-71.    B.B.  infusible.    From  near  St.  Petersburg. 

Ilydrobucholzite  of  Thomson  is  probably  of  similar  origin.  Thomson  obtained 
(Min.  i.  237)  5i  41-86,  3tl  49-66,  H  4-85,  gypsum  8-12=98-87.  Probably  from 
Sardinia. 

Eyanite  has  also  been  observed  altered  to  talc  and  steatite. 


SILLIMANrrE,  Bowen,    Buchokite,  Brande9,    Fibrolite,  Boumon, 


444 


0  ( 


Triclinic.    /:  /'=98°,  but  varying  to  110°,  and  larger  when  the 
faces  are  much  striated;  0  :  ^=105°,  0  :  m=133''  30',  T  :  w= 
120°  30',  0  :  a=130°,  D.,  (but  only  approximations,  as  the  ter^ 
minal  planes  were  rough  and  uneven.)    Cleav- 
age :  perfect,  parallel  with  the  longer  diagonal, 
anoroing  a  brilliant  surface.    Also  compact  or 
loose  fibrous  ;  and  columnar  massive.  f^" 

H.=  6—7-25.  G.  =  3-238,  from  Norwich, 
Dana,  3-232.  ib.,  Brush;  3-259,  Yorktown, 
Norton  ;  3-239,bucholzitc  of  Chester,  Del.,  Erd-  t      l' 

mann.  Lustre  vitreous,  approaching  subada- 
mantine.  Color  hair-brown,  grayish.  Streak 
uncolored.    Translucent — transparent. 

Bucholzite  and  fibrolite  are  generally  fibrous  massive,  sometimes  approaching  dio* 
tinct  prisms,  like  those  of  sillimanite;  the  lustre  approaches  auamantino  as  in 
sillimauite.     The  colors  are  grayish,  whitish  and  pale  orown. 

CompotitiofL^^l  §it^,  like  Kyanite=^ilica  87*0,  alumina  680.  Bucholzite  and 
fibrolite  of  Bournon  afford  the  same,  according  to  Silliman,  Jr.  Most  analyses  of 
bucholzite  give  £l  Si=Silica  46*9,  alumina  68*1.     Erdmann's  (No.  9)  corresponds  to 

^l  Si  i,    Bowen*s  and  Hayes's  analyses  of  Sillimanite  afford  ^  Si  «=^ilica  42*8. 
alumina  67*7. 

I,  SiLLiMANrrE.— 1,  Bowen,  (Am.  J.  Sci.  viii,  118);  2,  Hayes,  (Alger's  Min.  p. 
601);  8,  Connel,  (Jameson's  J.  xxxi,  232);  4,  Norton,  (2d  edit,  of  this  work,  878j; 
5,  Staaf,  (Jahresb.  xxv,  348);  6,  Silliman,  Jr.,  (Ana.  J.  ScL  [2],  viii,  886.  U, 
Bucholzite. — 7,  Brandes,  (J.  de  Pharm.  xci,  287) ;  8,  Thomson,  (Ann.  Lye.  N.  York, 
iii,andMin.  i,  236);  9,  A.  Erdmann,  (K.  V.  Ac.  H.  1842, 19);  10,  B.  SiUiman,  Jr., 
(Am.  J.  Sci.  [2],  viii,  386).  Ill,  Fibrolitk.— 11,  12,  B.  Silliman,  Jr.,  (Am.  J.  SoL 
[2],  8,  888);  18,  Chenevix: 


Si 
1.  Ch(»tCt,SUlimanite,42'M 
a.  "  "        42-60 

8.  "  "         36-76 

4.  Fairfield,  N.Y."        87-70(^ 
6.  Chester,  Ct.,    "        87-362 


SI  9e 

66-111  1-999,  fl  0-610=99-286,  Bowen. 

64-90  110,  Ca  0-81,  liilg  0-4=99-81,  Hayes. 

68-94  0-9=96-68,  Connell. 

62-760  2-287r::l(>2-789,  Norton.* 

68-622  2174,  lilg  0-398,  H  0-428=98-984,  Staa£ 


*  Prof.  Norton  states  that  in  his  analysis  the  excess  of  alumina  was  probably 
owing  to  the  presence  of  aluminate  of  potassa,  which  remained  with  the  alumina 
after  separating  the  peroxyd  of  iron  by  caustic  potassa ;  subtracting  thia  ezoe6a,the 
analysis  corresponds  to  those  by  Silliman. 

34 
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Si  *l  Pe 

d.  Chest Ct.,5t^tmant/<f,87 '658  62*411  =100-064,  Silliman. 

7.  TVpoI,  Bucholzxte,    46-0  50-0  25,  It  1-5=100,  Brandes. 

8.  Chester,  Pa,  "  46-40  52-92  *race=99-82,  Thomson. 

9.  **  "  40-08  58-88  0-74=99 -67,  Erdmaim=3tl*5i». 

la  "  "  35-96  64-48  fi[g  0-62=1 00-91 0,  SillinmiL 

11.  Carnatic,*  i^^o/t<tf,86-809  62*415  ftg  0-702=99426,  Stiliiiuui. 

18.  Brandywine  Sp.  *'     86*159  68-625  =99*684,  Silliman. 

IS.  Carnatic,  "    88-00      58-26      0-75=97-0O,  Chenerix. 

B.B.  alone  unaltered.  With  borax  slowly  fuses  to  a  transparent  colorless  glass  ; 
irith  cobalt  solution,  a  dark  blue. 

Occurs  in  slender  prisms  often  flattened  and  striated,  thickly  trayersing  qnatts 
in  a  Tein  of  c^neiss  at  Chester,  Conn.,  near  Saybrook ;  also  at  theDslls  of  the  Yantic^ 
near  Norwicn,  Conn.,  associated  with  minute  zircons  and  monazite.  Prisms  half  an 
inch  in  diameter  are  occasionally  met  with.  It  also  occurs  in  the  town  of  York- 
town,  Westchester  Co.,  N.  Y.,  about  ten  miles  northeast  of  Sing  Sing,  near  the  road 
leading  from  Pine's  Bridge  to  Yorktown  Post  Office,,  associated  withmonadte,  trem- 
olite,  and  magnetic  iron ;  the  crystals  are  distinct  and  often  run  throDgh  the- 
iron  ore. 

Bveholzite  was  originally  obtained  from  Fassa  in  the  IVroL  A  similar  variety 
occurs  at  Chester,  Pennsylvania,  in  the  Delaware,  near  the  Queensbury  forge ;  tA 
Concord  and  Birmingham,  Chester  Co. ;  at  Brandywine  Springs,  Delaware ;  in  Mon- 
roe, Orange  Co.,  N.  Y. ;  at  Humphreysville,  Conn.;  Worcester,  Mas&.;  in  Aston 
and  Leiperville,  Pa.,  approaching  the  Sillimanite. 

Sillimanite  was  named  after  Prof  Silliman ;  and  bucholzite  after  Bncholz. 

NoTK. — In  the  last  edition  of  this  work,  the  author  placed  together  Kyanite  and 
Sillimanite.  The  aneles  /:  P  are  approximately  alike,  and  if  polished  prisms  of  the 
latter  mineral  could  De  found,  they  might  prove  to  be  much  nearer.  The  terminal 
planes  observed  are  so  rough  that  were  other  points  of  identity  made  out,  we  should 
not  rely  upon  them  as  evidence  of  a  real  difference.  But  the  two  minerals,  as  G.  Roeo 
ftates,  (Kryst  Chem.  p.  80),  differ  strikingly  in  appearance,  and  widely  in  specific 
gravity  :  and  they  have  not  been  found  associated  together,  although  both  occur  in 
the  same  class  of  rocks.  We  therefore  adopt  the  view  of  Rose,  and  make  them  for 
the  present  distinct  species. 


SAPPHTRINE,  Stromeyer 

Trimetric?  Shows  colors  with  polarized  light,  hence  not  mono- 
metric.     Occurs  granular  massive. 

H. = 7—8.  G. = 3-42— 3-4:8.  Lustre  vitreous.  Color  pale  blue 
or  green.     Translucent. 

Composition* — Contains  3  Mg,  4  Si,  1  Si,  which,  if  a  portion  of  the  alumina  equal 

to  the  silica  (or  lil)  acts  as  acid,,  becomes  Jftg*  (gi,  il)i+8  Xl(5i,  5l;i=(J]iilg«+ 

tSl)(Si,  £l)^=:Silica  14-8,  alumina  65-7,  magnesia  19-6.     Some  relation  in  compod- 
tion  to  clintonite  and  chloritoid. 

Analyses:  1,  Stromeyer,  (tJntersuch.  i,  891);  2,  8,  Damour,  (Bull.  SocGeoL  d.  Fr. 
1849,817): 

Si         £1        S[g       Oa      ^e 
1.14-61     6311     16-86    0-88     8*92    ign.  0-49=99 "7 8,  Stromeyer. 

2.  14-88    68-81     19-06     2-09    =9984,  Damour. 

8.  14-84    68-20     19-50     1-90     =9944, 

B.B.  alone  and  with  borax  infusible,  un^tered.  Associated  with  mica  and  an- 
thophyllite  at  Fiskenaes,  in  Greenland.    The  name  alludes  to  the  sapphire  color. 


•  One  of  Boumon's  own  specimens,  received  by  C-oL  Gibbs  (from  whom  the  Yale 
<Uinet  was  obtained)  from  Count  Boumon  himself 
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EUCLASE.  H.     Enfclw,  IK 

Mf>ii. .clime.  0=71"  7';  /:  7=115°  0',  ^ :  lt=163''  30'; 
a:b:  c-=0-4!l492  :  1  :  1-4852.  Angles,  (Schabus,  Deiiks.  K.  At. 
Wieii,  vi,  57) : 

1:1=151' 43'.  445 

-1: -1=143°  42'. 

-33 :  -33  {froiit)=156''  14'. 

35  :  33  (front)=105*'494'. 

-38  :  -3b  {front)=90°  56'. 

-28  :  22  (front)=133°  29'. 

3  :  3(troiit)=130=  16'. 

2i :  2i(top)=115°  32'. 
a  :  ^=130°  17i'-    *» :  35  =127°  5'. 
Cleavage :    ii  highly  perfect ;  O  and  ii  much 
leas  distinct 

H.=7-5.    G.=3036,  Mallet;    3-098,  Haid- 
inger.     LiBtre  vitreous.     Color  pale  monntain- 


0 

«=109°  53'. 

o 

l.:=15S°  10'. 

w. 

]i'=130°  52'. 

«* 

I=Ur  30'. 

ft» 

i'2=162''  20'. 

a 

.•2=1«°  40'. 

u 

-33=101°  63'. 

li 

-3J=112''  50'. 

«  1 


0 

-V 

t" 

-1 

. 

-82 

Et 

-!} 

ii 

-3! 

-S3 

- 

y' 

-*t 

4i 

a 

a 

13 

ii 

4 

/ 

'! 

it 

A 

'J 

a 

— 

" 

» 

ObMTTed  Plaaca.      Add  i.V> 'Vi 'B,  tl8,  iSi,  Sofaabiu. 

green,  passing  into  blue  and  white.  Streak  uncolored.  Trans- 
parent ;  occasionally  subtmnsparent.  Fracture  conchoidal.  Very 
brittle. 

a»iy»>i(ioi>.-(ifie+^Xl)?it,  G.  RousSUoft  43-3,  ■luroinn  Zi-t,  elnoiiiB  94-8 
=10a     AnkljMB:  1,  Beruliui,  (Schw.  J.  xivii.  TS);  i.  Mallet,  (PhiL  M«g.  [i\  r. 


137): 


Si 


21 


.  43-2!  SOW  a-aa  21-78  0-70='J8-48,  B«ra. 

a.  U'ls         si-sT         i-'ti         ei-4s         o-ss—eeu,  Mallet 

B.B.  strongly  lienteil  itituineMm  iiii-l Iwcomra  wlittc,  fhrons  out  pointn,  anil  melti 
to  H  «hit«  cnamol,  if  the  temptratnrc  ia  stiQ  fiirthur  inercnacil.  Distolvn  with 
borax  with  ufTcrvMceDca  to  n  I'lear  !;liii>i>.  A  itilii-a  iik«teton  with  wilt  of  phnnphor  lui. 
Becomes  eluutric  by  friction,  anil  when  oaee  cxfilpd,  retains  thU  propeity  for 
Hiersl  honrt.     N'ot  oetod  on  by  acid*. 


268  DSaosanvs  HrasHAuwr. 

Occurs  in  Brazil,  in  the  miniDg  dietrict  of  Villa  Bica,  Id  chlorite  elate  reeting  oi 
eandetone.  The  cryetHllirjilion  of  thin  epcciea  ie  elaboratelj  detailed  bf  Schabiu  ii 
the  TraneBcUoDe  of  the  Koyat  Academy  of  Vienna,  vol.  vi. 

Gnelaee  rcceiree  a  high  polish,  but  ia  naeleee  as  an  ornamental  stone  on  aoeonnl 
of  ita  brittleness.     Named  by  llaQy  fh>m  <«,  sosifjf,  and  cMu,  to  breaJc. 


Monocliiiic.     C=tiO°  27';  1:1=113° 
t:i:  c=0-5678  :  1  :  1-326.* 


8',  0  :  11=169°  34' ; 


iiiP)=lW'  33'. 
1<(«)=158°  55'. 
4i(»)=123°  52'. 
/(r)=114»  21'. 
1(2)=154"  13'. 
2(n)=141°  36'. 
-l(n=139"  20'. 
-2<()=109°  37'. 
l(z)=149''  38'. 
2(»)=13«''4'. 


-m  :  -l(f|=133°  48'. 
-2(fl  :  -2(()=110°  64'. 
22M  :  22(<.)»157°  12'. 
12(Ki) :  12(io)=164°  32'. 
/(,•) :  Hr)=ilS°  2S'. 
6i  (k)  :  ii(i)=140°  26'. 
-3s  (mi) ;  -3!  (m)='!ff'  V. 
-3i  (>«)  :  ii(i)=.141»  59'. 
a« :  «3(»)=167"'  40'. 
iilP)  :  •i(S)=90°- 
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Author*  generally  take  J'  ut  ihv  I'ScrU  nl'tliti  riiiitluii.Piilu 
nplkciog  the  front  tngU,  nnd  I  as  the  lateral  prismatic  plan 
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Cleavage :  sometimes  distinct  parallel  with  //  orthodiagonal  less 
so ;  parallel  with  -1,  ako  very  imperfect,  and  not  easily  ob- 
tained.    Sometimes  massive,  comi)act,  and  rarely  lamellar. 

II. =5 — 5*5.  G.=3'4 — 3'5(>.  Lustre  adamantine — resinous. 
Color  brown,  gray,  yellow,  gi-een,  and  black.  Streak  w^hite, 
slightly  reddish  in  greenovite.    Transparent — opaque.     Brittle. 

Composition. — ^The  analyses  afford  sCa,  2  Si,  8  Ti==Silica  30*45,  titanic  acid  41 '88, 
lime  28*22=luO,  (which  have  been  wiitten  2Ca  Si+(3aTi*.)  The  oxygen  of  the  Oa 
and  Ti  is  to  that  of  the  Silica  as  8  :  2=1  :  f ,  and  this  leads)  to  the  formula  (Ca+  ^) 

5it  or  ft  Sir,  (since  Ca+Ti=U0-4-R0*=R'0') ;  so  that  sphene  is  a  silicate  of  a  pe- 
roxyd  (Ti)  in  which  part  of  the  ¥i  is  replaced  by  Oa.  It  is  probable  that  there  is 
the  same  kind  of  replacement  by  a  protoxyd  in  mach  ilmenite,  and  also  in 
Keilhauite,  etc.,  and  that  there  are  properly  no  silico-titanates.  The  formula  ac- 
cords with  the  relation  in  form  to  Euclase. 


Analyses:  1,  Fuchs,  (Ann.  d.  Ch.  xl  Pharm.  xlvi,  319);  2,  II.  Rose,  (Pogg.  Ixii, 
263) ;  8,  4,  Rosales  and  Brooks,  (ib) ;  5,  Marignac,  (Ann.  Ch.  Phys.  [8],  ziv,  47) ;  6, 
Delesse,  (Ann.  d.  Mines,  [4],  vi,  826):  7,  T.  J^J.  Hunt,  (Am.  J.  Sci.  [2 J,  xv,  442) : 


Si 

Ti 

1. 

Schwarzenstein,  yw. 

82-62 

48-21 

2. 

Zillerthal,  i/wh.  green^ 

32-2y 

41-58 

8. 

Arendal,  broum, 

81-20 

40-92 

4. 

Passau, 

80-63 

42-66 

6. 

Piedmont,  Oreenovitey 

82-26 

88-67 

6. 

it                ti 

80-4 

42-0 

7. 

Granville,  Led^ite, 

31-83 

40-00 

Ca 

2418=99-91,  Fuchs;   G.=8-44. 

20-01,  Fe  0-96=101-44,  Rose ;  G.=8-586. 

22-25,  fe  6-06=99-43,  Rosalee. 

26-00,  i'Q  3-93=102-12,  Brooks. 

-J7-65,  f'e  0-76,  Mn  0-76=100,  Marignac. 

24-8,  An-  8-6=100-3,  Delesse. 

28-81,  ign.  0-40=100-5t,  Hunt    G.=3-6. 

B.B.  the  yellow  varieties  are  not  altered  in  color ;  tlie  others  become  yellow ; 
they  slightly  intumesce,  and  fuse  on  the  edges  to  a  dark  enamel.  With  borax  they 
afford  a  clear  yellowish-green  glass.  Iniperfoctlv  soluble  in  heated  muriatic  acid ; 
and  if  the  solution  be  concentrated  along  with  tin,  it  becomes  of  a  fine  violet  color. 

This  species  was  formerly  divided  into  titanitff  and  aphene;  the  former  included 
the  brown  or  black  variety,  the  latter  the  lighter  colored  and  translucent. 

Oreenovite^  from  St.  Marcel  in  Piedmont,  was  shown  to  be  identical  in  crvstallis- 
ation  with  sphene  by  Breithaupt(Pogg.  Iviii,  267)  and  Descloizeaux,  (Ann.  Ch.  Phys. 
[31,  XX,  84). 

Sphene  occui-s  in  imbedded  crystals,  in  gneiss,  granite,  mica  slate,  and  granular 
limestone  ;  also  in  syenite,  beds  of  iron  ore,  and  volcanic  rocks.  Found  with  py- 
roxene, in  beds  of  iron  ore,  at  Arendal  in  Norway ;  in  granite  in  Greenland ; 
in  complicated  compound  crystals  of  a  pale  green  color  and  transparent,  at  Grau- 
binden  in  the  Grisons,  associated  with  feldspar  and  chlorite ;  in  mica  slate  at  St. 
Gothard ;  also  at  Mont  Blanc,  and  elsewhere,  in  the  Alps.  Small  crystals  occur  in 
syenite  at  Strontian  in  Argyleshire,  and  CrifTel  in  Galloway.  Occasionally  it  » 
found  among  volcanic  rocks,  as  at  Lake  Laach,  and  .'Vndernach  on  the  Rhine. 

Occurs  in  Canada  at  Grenville,  Ebnsley,  Burgess  and  Grand  Calumet  Island,  in 
amber-colored  crystals ;  in  the  trap  of  Montreal,  Yemaska,  Monnoir,  and  Bromc 
Mts.  In  Maine  m  fine  crystals  at  Sanford,  also  at  Tliurstou.  In  Massachusetts, 
good  crystals  in  gneiss,  in  the  east  part  of  Lee ;  at  Bolton  with  pyroxene  and 
scapolite  in  limestone ;  at  Pelhain.  In  Connecticut,  at  Trumbull.  In  New  Jersey, 
at  Franklin,  of  a  honey-yellow  color.    In  Pennsylvania,  Buck's  Co.,  three  miles  west 


460,  461,  If  is  made  the  base,  and  r  the  prismatic  planes,  a  course  recommended  not 
only  by  the  simplicity  it  gives  to  the  view  of  the  crystallization,  but  also  by  the 
fact  that  ;/  is  a  comnion  plane  of  composition  in  twins,  and  r  is  the  direction  of 
most  distinct  cleavage;  moreover  the  analogy  with  Euclase  is  thus  brought  out.  In 
Euclase  /:/=llnO,  O  :  li=-168''  10',  1:1=161°  48',  and  the  same  angles  in 
Sphene  are  113°  28',  168°  65',  149°  38'. 

Fig.  450  represents  an  ideal  crystal  containing  all  known  planes;  it  has  both  the 
old  and  now  lettering. 
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of  AttUboro',  Maociat«d  with  tabular  spar  and  graphite.  Id  New  Tork,  at  Bogtn 
Bock  on  Lake  George,  abnndant  in  small  brovn  cryitala,  along  with  Rraphite  and 
pyroiene  i  at  Uouverneur,  in  blauk  crystals  in  grannlar  limestone  witn  ecapolitc; 
ID  Diana  near  Natural  Brid^,  Lewis  Co.,  in  dark  brown  crystals,  amoDK  wfiieh  i« 
the  variety  lederita  (£  4fil),  in  which  cleavage  ie  distinct  parallel  to  /;  the  eirstala 
are  sometimes  nearly  three  inches  square;  at  Rossi  e,  8L  Lawrenue  Co.,  in  pale  r«d 
and  brown  crystals  with  apatite,  pai^asite,  and  feldspar ;  in  Maoomb  near  Fleaaant 
Lake;  in  Orange  Co.,  in  large  crystals  abundant  in  limestone,  near  Dnck-cedar 
pond,  in  the  town  of  Monroe;  near  GdenviUe,  in  light  brown  cryat^' 
nearly  two  inches  across,  in  limestone;  five  milea   south  of  Wanri 

grayish-brown  crystals,  with  zircon,  hornblende,  and  iron  ore;  also  in  i 

a  Dule  south  of  Ainitj  ;  in  Westchester  Co.,  near  Peekakill,  in  an  aggregate  of  feld- 
spar, quartz,  and  hornblende;   also   near   West  Farms,   in  small   reddish-brown 

Then. 


Warwick, 


in  la™ 


Rhombohedral.  B  :  .fl=103°  O  :  S=1U°  3'; 
Observed  planes:  rhombobedrone,  ii  l(.^,i,i,|,5,  VI.-2,-J,-J_ 
-J,-^;  Stalenoliedrons,  ^',^',^',  is,l*,  i",  J',  (the  last  replacing  an^fl 
between  -J,  J,  snd  \') ;  prisms,  /,  i2,  ij,  i|.  Forms  uBually  anlike  at 
tbe  opposite  extremities  and  prisms  often  triangular.  The  annexed 
figures,  and  also  253, 2oi.  Cleavage  S,  -i,  and  t2,  difficnlt.  Some- 
times massive  compact;  also  columnar, -coarse  or  fine,  parallel 
or  divergent. 


0  :  i=165°  31'. 
f>:  4=153°  40'. 
0:  4=120"  21'. 
(9  :  2=115°  4!*'. 
0  :  5=111°  !•'. 
O:  y=i)9''  58'. 


i  :  4=154"  5ft'. 

j  :  i=133°  8'. 
i2  :  i=113°  26'. 
)'3  :  ^=128"  30'. 
i2  :  i*=155''  14'. 
;2:  j'=142°2fi'. 


:  i'=130''  55'. 
:  13=136°  41'. 
:  1>=:147°  61.' 
:;j=160°54'. 
:  4=166°  6'. 
:  7=150°. 


eiLBJATM,    ANDALUflTE   SECTION,  2  l  1 

H.=7 — T-S.  G.=2-94 — 3-3 ;  3-021.  Lustre  vitreous.  Colorblack, 
brown,  blue,  greeu,  red,  and  rarely  white  or  colorless ;  some  speci- 


mens red  internally,  and  green  externally ;  and  otLers  red  at  one 
extremity,  and  green,  blue,  or  black,  at  the  other.  Exhibits  di- 
chroism.  Streak  uncolored.  Trausparent — opaque ;  unlike  in  trana- 
parency  across  the  prism  and  in  the  line  of  the  axis.  Fracture  sub- 
coucboidal— uneven.     Brittle,     Pyroelectric. 

OBmfiontu>a — (fi',  fi,  I!)9i*,  the  oxygen  ratio  betveon  the  t^llicii  and  all  the  otbn 
iDgrediants  being  S  :  4.  u  ucertained  by  EnmraeUberg.  Tht  oxygen  ratiti  for  the 
protoiyds,  peroiyds,  and  boracie  acid  (B  ;  B  :  B}  varieB  greatly  ;  group  I,  affording 
mottly  4  :Vl:*;lI,i:J6:5;  111,4  :  21  :  fl,  1 : ->4  : 1,  etc  ;  IV,  4:  40:  13,  4:  BS 
;  11,  etc;  V,  4  :48:  13,  4:  fiS:  12,  etc.  The  special  formula  for  group  1  is.ft'Bil 
+BBSit+Eai*or(iS'+f  fi+i  B)  8i*  ;  for  analysis  23  in  group  V,  ft'Bi*+ 
14BM+sB?ilor(rs&*+tTl'+TTS)3'^B»dt^"«  (exclading' uialyais  £S)  ara 
the  extreme  Tiiriations. 

For  analygcB  Bee  next  page. 

BB.  I.  fuse  rather  easily  to  a  white  blebbj  gUsa  or  >1 
heat  to  a  blebby  slag  or  enamel,  either  white,  greenish  oi 
difficulty,  or  in  some,  only  on  the  edge*  to  ■  brownish,  browniah-red,  gray,  or  blftok 
alas;  IV,  fuse  on  the  edges,  and  often  with  great  difSeulty,  to  a  yelluwieb,  grayiih, 
bluiah  or  whitish  slag  or  enamel,  and  some  are  infusible ;  V,  infusible,  but  becoming 
white  or  paler,  aometimea,  as  the  Paris  (Me.)  rubellite,  affording  a  fine  enamel  on 
theedgea. 

Blue  toarmalinea  have  been  termed  indie<^itf,  from  their  iodigo-blae  color  ;  the 
eolorleas,  athroile ;  red  tourmalines,  niM/if<;  and  to  the  tilaek,  the  name  tcAorl 
was  tbrmerly  applied.  The  greeu  color  is  dne  to  iron  ;  the  red  has  been  attributed 
to  oxyd  of  manganese. 

Tourmaline  is  usually  found  in  graoite,  gne'm  or  mica  slate.  It  also  occurs  in 
dolomite  or  eranular  limestone,  and  in  sandstone  near  dykes  of  ignesus  rocks. 

Large  black  tourmalince  occur  in  Greenland,  at  Horlberg.  near  Boilenmais,  in  Ba- 
raria;  at  Karingbricka  in  Sweden;  near  Bovey  in  Devonshire.  Small  brilliant 
erystals  in  decomposed  fotdapar,  at  Andreasberg  in  the  Harti,  are  the  variety  Apk- 
rinlt.  Rnbcllite  and  green  tonrmaline  occur  near  Ekatherinenburg  in  Siberia ;  P>nk 
erystals  are  found  atKlba.  Pale  yellowish  brownish  crystals  in  talc,  at 'Windiach 
Kappell,  in  Carinthia ;  green  at  Alrolo,  Switzerland;  white  specimens  (^cAroi(«) 
eome  from  St.  Oothard,  Kiberia  and  Klba.  The  Grana  Duke's  collection  at  Florence 
eontaiai  a  specimen  II  inches  square,  on  which  there  are  4  erect  green  tonnneliue* 
and  I  prostrate,  3,4,  and  Sf  IniTlies  long  ajid  }  to  1  inch  thick.  Blaeli  tourmaline* 
oocQT  with  the  emery  of  Mazos.     Other  loealitiea  are  mentioned  beyond. 
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In  the  United  States,  magnificent  red  and  green  tourmalines  hare  been  found  at 
Paris,  Maine,  some  crystals  over  an  inch  in  diameter,  transparent,  ruby-red  within, 
surrounded  by  green,  or  red  at  one  extremity  and  ffreen  at  the  other ;  blue  and 
pink  yarieties  commonly  imbedded  in  lepidolite,  still  to  be  found.  Red  and  green, 
at  Chesterfield,  Mass.,  in  a  granite  yein  with  albite,  uranite,  and  pyrochlore;  the 
crystals  small  and  curyed,  nearly  opaque,  and  fi*a^le ;  green  crystals  often  with 
distinct  prisms  of  red  color  inside,  especially  when  in  smoky  quartz ;  blue  also  at 
this  locality.  At  Goshen,  Mass.,  similar  yarieties  occur,  and  the  blue  is  met  with 
in  greater  perfection.  At  Norwich,  New  Baintree,  and  Carlisle,  Mass^  good  black 
crystals ;  also  Alstead,  Grafton,  Sulliyan,  Acworth.  and  Saddleback  Mt.,  N.  H.,  and 
Streaked  Mountain,  Me. ;  Brattleboro',  Vt. ;  large  brownish  black  crystals  abund- 
ant in  steatite  at  Orford,  N.  H.  Greec  and  black  crystals  with  beryl  and  fddroar 
at  Albany,  Me.  Perfect  dark  brown  crystals  in  mica-slate  near  Lane's  Mine,  Mon- 
roe, Conn. ;  sometimes  two  inches  in  length  and  breadth.  At  Haddam,  Conn.,  in- 
teresting black  crystals  in  mica  slate  with  anthophyllite,  aUo  in  granite  with  iolite, 
and  also  at  the  gneiss  quarries,  on  the  east  side  of  the  riyer.  Near  Gouyemeur,  N. 
T.,  light  and  dark  brown  crystals,  often  highly  modified,  with  apatite  and  scapolite 
in  granular  limestone,  (£  25S,  254,  p.  174);  at  Canton;  in  simple  prisms  in  the 
same  rock  near  Port  Henry,  Essex  Co. ;  at  Schroon,  with  chonarodite  and  scapo- 
lite ;  fine  brown  crystals  at  Crown  Point,  one  mile  south  of  yillage.  Blaek  crystals 
at  the  chrysoberyl  locality  near  Saratoga,  N.  Y. ;  also  at  Alexandria,  Jefferson  Co. ; 
at  Kingsbfidge,  N.  Y.,  brown,  yellowish  or  reddish-brown  crystals  in  dolomite; 

fray  or  bluish-gray  and  green  m  three-sided  prisms  occur  near  Edenyille ;  short 
lack  crystals  in  the  same  yicinity,  and  at  Rocky  Hill,  sometimes  5  inches  in  diam- 
eter ;  a  mile  southwest  of  Amity,  yellow  and  cinnamon  colored  crystals  with  spi- 
nel in  calc  spar ;  also  near  the  same  yillage  a  cloye-brown  yariety  with  hornblende 
and  rutile  in  granular  limestone.  At  Franklin,  Hambursh,  and  Newton,  N.  J., 
bllck  and  brown  crystals  in  limestone,  with  spinel  Good  crystals  in  Pennsylya- 
nia  at  Newlin,  Chester  Co. ;  at  London  Groye  and  near  Unionyille,  of  a  light  yel- 
low or  brownish  yellow,  (1  468),  in  limestone,  and  rarely  white;  at  Parksburg;  As- 
ton; at  Chester,  fine  black;  Lieperyille,  Delaware  Co.,  black ;  Marple,  Lancaster 
Co.,  of  a  green  color  in  talc;  opposite  New  Hope,  Buck's  Co.;  in  New  Garden 
township,  Chester  Co.,  in  limestone,  light  brown  to  yellow  and  sometimes  trans- 
parent. Near  New  Hope  on  the  Delaware,  large  black  crystals,  in  which  the  pris 
matio  faces  are  sometimes  almost  obsolete.  Also  in  Cheowee  yalley.  South  Caroli- 
na; Habersham  Co.,  Georgia.  In  Canada,  superb  greenish-yellow  crystals,  1  inch 
through,  in  limestone  at  G.  Calumet,  Id. ;  araoer  colored  at  Fitzroy,  C.  W. ;  trans- 

Sarent  brown  (f  457)  at  Hunterstown,  C.  £.,  with  idocrase  and  garnet;  black  at 
lathurst  and  Elmsley,  C.  W.,  and  St  Jerome,  0.  K 

Figure  459  represents  a  crystal  from  northern  New  York ;  and  460  as  well  as  457 
crystals  from  Canada,  both  of  these  last  furnished  the  author  for  examination  by 
T.  S.  Hunt. 

A  green  Tourmaline  gaye  Brooke  and  Miller,  from  whom  the  aboye  angles  are 
cited,  0  :  /?=184'»  2'  24" ;  a  red,  188®  48' ;  a  black  from  Modum,  138<*  47'  12"  ;  a  lighi 
brown,  138°  66';  a  tohite  aflforded  Brooke,  134**  7'.  A  ffreen  gave  Eupffer  184°  8',  a 
blaek  184°  6',  a  red  183°  58'. 

Altered  Forms. — ^Tourmaline  occurs  altered  to  Mica,  Chlorite,  Steatite.  The 
mica  is  lepidolite,  a  species  which  is  related  in  composition  to  some  tourmaline  and 
is  a  frequent  associate  of  the  red  and  green  yarieties.  It  appears  to  take  plftce 
through  the  addition  of  alkalies.  Some  rubellites  and  green  tourmalines  at  Ches- 
terfield are  hollow,  eyidently  from  decomposition  and  remoyal  of  the  interior ;  and 
in  the  cayities  are  occasionally  obseryed  small  crystals  of  yellow  uranite,  (Teache- 
macher). 


HTDBOUS  SIUCATES,  TALO  SBCTION.  275 


n.    Hydrous  SiUoates. 

A.  Magnesias  Hydbous  Siucates. 
6.  Non-Magnesian  Htpbous  Shjoatbs. 


A.  MAGNESIAN  HYDEOUS  SILICATES. 

L  Talc  Section.  Oxygen  ratio  for  the  bases  and  silica  (water 
excluded)  1  :  3  to  1  :  2^. 

n.  Serpentinb  Section.     Oxygen  ratio  (ib.)  1  :  2  to  1  :  IJ. 
in.  C5hlokite  Section.     Oxygen  ratio  (ib.)  1  :  1  to  1  :  J. 

[The  Hydrous  Magnesian  Silicates  have  so  many  common  characters  and 
relations,  that  they  are  conveniently  and  naturally  kept  apart  from  the  other 
hydrous  species.  With  them  are  naturally  associated  certain  ferruginous 
species,  containing  protoxyd  of  iron  in  pldce  of  magnesia. 

The  ratios  characterizing  the  ahove  sections  have  rather  wide  limits,  such 
being  adopted  as  were  necessary,  in  order  to  distribute  the  species  into  natu- 
ral groups.  When  the  proper  relation  of  water  to  the  rest  of  the  compound 
is  in  eacn  case  fully  established,  these  limits  may  perhaps  be  more  precisely 
defined. 

In  the  Chlorite  section  there  are  but  three  or  four  species  which  have  the 
ratio  1:1;  in  general,  the  oxygen  of  the  bases  in  the  species  of  this  section 
much  exceieds  that  of  the  silica,  as  in  the  Andalusite  Section  of  the  Anhy- 
drous Silicates.  Euphyllite  has  the  ratio  1:1,  Chlorite  has  the  ratio  1  :  {, 
Ripidolite  the  ratio  1  :  f ,  Chloritoid  1  :  f  to  1  :  ^,  etc.] 

I.  TALC  SECTION. 

Oxygen  ntlM.  FormolM.  Oxygen  ratios.  Vonnnlaa. 

B    Si  fi  ft    Si    1^ 

Talo,  1     2i  i   Ag^i*+2lQL         Spadaitk,  1  : 2? :  i      4]Slg3i+}Si:gfi« 

Mkeuchaum,  1     8     It  ftgSi+£9  tCHLOBOPH.Km,  1 :  8    :  6t     f^eSi+sBl 

NiOLiTs,  I     8    i   ft  Si+il^.  rCsociPOUTB,       1 :  2i  :  i      ft^i'+2]^ 

TALC.    Soapstone.    Steatite.    Speckstein.    Lapis  oUaris. 

Trimetric?  /: /=120°.  Occurs  rarely  in  rectangular' prisms 
and  hexagonal  plates.  Cleavage :  basal,  eminent.  Usually  mas- 
sive and  tnin  foliated ;  sometimes  in  globular  and  stellated  groups ; 
also  granular,  massive  to  impalpable. 

II. — 1 — 1-6.  G. — 2*665 — 2*8.  Lustre  pearly.  Color  apple-green 
to  white,  or  silvery-white ;  also  greenisn-gray  and  dart  green ; 
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sometimes  bright  green,  perpendicular  to  cleavage  surface,  and 
brown  and  less  translucent  at  right  angles  to  this  direction.  Streak 
usually  white ;  of  dark-green  varieties,  lighter  than  the  color.  Snb- 
transparent — sub  translucent  Sectile  in  a  high  degree.  Thin  1am- 
insB  nexible,  but  not  elastic.    Feel  greasy. 

Varieties. — Foliated  Talc, — ^Parest  ciystalline  talc,  consisting  of  easily  separated 
folia,  having  a  greasy  feel,  and  presenting  light-green,  g^eeniui-white,  and  white 
colors.     G.=2  •66—2-78. 

Soapttone  or  Steatite,  {SpeeJutein  of  the  Germans). — Coarse  gray  and  grayish- 
green  massive  varieties,  generally  «*annlar.  Also  of  fine  teztare,  and  grayish- 
green  to  ^hite,  occasionally  yellowish  or  reddish ;  sometimes  lamellar,  bnt  usually 
compact.  Very  ^reas^  to  the  feel,  or  like  soap.  6.=2'66 — 2*8  The  Brianoon  t»- 
riety  is  milky- white  with  a  pearly  lustre.  Pot  ttone  or  Lapi*  ollari%  includes  tiie 
coarser  granular  specimens  of  dark  color,  and  more  or  less  impure.  Some  Agdma- 
tolite  is  of  this  nature. 

Indurated  Tale, — ^An  impure  slaty  talc,  with  a  nearly  compact  texture,  and  su- 
perior hardness  to  common  talc 

Talcoae  Slate, — ^A  dark  slaty  rock,  having  a  somewhat  greasy  feel,'  eonaisting 
largely  of  talc,  mixed  intimately  with  more  or  less  feldspar  and  quarts 

CompoHtion,—'&^  Si*-f  2l^=Silica  62'14,  magnesia  82-92,  water  4-94=100.  The 
more  recent  analyses  give  4  to  6  per  cent,  of  water.  Analjses :  1,  2,  Eobell,  (Kastn. 
Arch,  xii,  29) ;  3,  4,  Delesse,  (Rev.  Scientif  etc.) ;  5,  Mangnae,  (Bib.  Univ.  de  Gen. 
1844) ;  6,  7,  Scheerer,  (Pogg.  bnndv,  821,  Am.  J.  Set  xiv) ;  8,  Tengstrom,  (Jahresk 
It,  166);  9,  10,  11,  LychneU  (Pogg.  xxxviii; ;  12-17,  Scheerer  and  Kichter,  (loe.  oit 
where  arc  also  other  anal.) ;  18,  Kersten,  (J.  t  pr.  Oh.  xxxvii,  164): 

Si      Ag      ^e    fi      £1 

1.  i^o/.  ra/c,  Greiner,         628    82-4    1"6    2*3     1-0=100-1,  Kobell, 

2.  "  Katherinen.,  62-8     81*92  1 -10   0*60,  Ca  1-92=98 '84,  Kob. 

8.         "  Zillerthal,       68-0    83-6      tr,    8-4     =100,  Delesse. 

4.  "  R.  Island,  61-76  81-68  1*70  8-88    —=98-96,  Delesse. 

6.  "  Chambuni,  62*68  86*40  1-98  0-04   =100,  Marignac. 

6.  '•  Tyrol,  62*38  8119  1*42  4*73   ^l^Ti  0-20=99 "92, Sch. ;  G.  2*69. 

7.  "  Roroos,  61-98  30-41   1*59  5*04  0-04=99*06,  Sch.  ;  G.  2-78. 

8.  Steatite,  Aho,  63*95  28*26    2*71  0-78,  ign.  8-94  PeO*6=100-28,T. 

9.  '♦        Sala,  63*13  84*30  2*27 =99*70,  LychnelL 

10.  "  Mt.  Caunegou,  66*70  30-23  2*41    —  -   =99*34,  Lychnell. 

11.  ♦•  Scotland,  64*63  27*70  6*85 =99*08,  Lychnell. 

12.  "  Wunsiedol,        62*03  81*44  1*88  4*96    =100-81,  Scheerer. 

13.  "  Pfirma,  6218  S0-4rt  2*63  4*97    tr.  =10014,  Richter. 

14.  *'  Pieudomorph,  62-07  31*13  1*69  4*83  0-89=100*11,  Scheerer. 

16.  Indur'd,  Gloggnitz,  62*47  82'08  0*47  4-78  0-18=99-93,  Scheerer ;  G.  2*78. 

16.  ^oarry,  Piedmont,  6196  81*02  1*47  492   =99-37,  Scheerer;  G.=2-79. 

17.  Agahnat.  China,  62*30  81*32  1*62  4*89  0*06=100-19,  Scheerer. 

18.  Xar<]?i<r,  Voigtsberg,  66*02  81-94  0*81  0*2     Na,  £<r.  0*76=99^2,  Kers. 

Stromeycr  found  0*4  ^i  in  the  talc  of  Roraas,  and  0*48  S'i  in  that  of  SelL 
A  Bteatite  from  GopfersgrQn  in  which  Klaproth  found  but  69-6  per  cent,  of  silica, 
has  been  called  Hydroiteati^. 

B.B.  tale  loses  color,  not  fusing,  or  rarely  with  difliculty  on  the  edges.  "With  bo- 
rax it  intumesces,  and  forms  a  clear  glass,  sometimes  colored  with  iron.  Not  at- 
tacked by  the  acids. 

This  species  is  very  generally  diffused,  and  in  some  of  its  varieties  especially 
common  talc,  pot-stone,  and  steatite,  forms  extensive  beds  in  regions  of  crystalline 
rocks,  which  often  contain  rhomb  spar,  dolomite,  (var.  bitter  spar),  magnetic  iron, 
and  ttctinolite. 

Applc-greon  talc  occurs  in  the  island  of  Unst,  one  of  the  Shetland  isles ;  also  in 
the  Greiner  mountain  in  Saltzburg,  and  in  the  Vallais,  etc  Other  foreign  localities 
of  potstone  are,  the  Yallois  and  Grisons,  and  Wald,  in  Styria. 
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Extensiye  beds  of  steatite  occur  in  yarious  part  of  the  New  EDgland  States,  also 
in  New  Jersey,  Pennsylvania,  <&o.  A  bed  at  Smitlifield,  K.  I.,  affords  a  delicate 
green  columnar  variety  of  talc,  and  a  crystalline  limestone  in  the  same  r^on,  a 
white  granular  variety.  At  Brid^ewater,  Vt.,  handsome  green  talc  occurs,  inter- 
minglea  with  a  traDsparent  massive  dolomite ;  also  at  Dexter,  Me. ;  Lock  wood, 
Newton,  and  Sparta,  N.  J. ;  near  Amity,  N.  Y. ;  on  Staten  Island,  both  common  and 
indurated,  near  the  quarantine  ;  and  four  miles  distant  it  occurs  in  detached  masses 
made  up  of  folia,  of  a  snow-white  color,  (Beck);  at  Cooptown,  Md.,  of  green,  blue, 
and  rose  colors ;  in  South  Mountain,  ten  miles  south  of  Carlisle,  Penn. ;  in  Texas, 
Nottingham,  and  Unionville,  Penn. 

Steatite  occurs  in  Vermont  at  Athens  or  Grafton,  Westfield,  Marlboro,  and  New- 
fane  ;  in  New  Hampshire  at  Francestown,  Pelham,  Orford,  Keene,  and  Richmond ; 
in  Massachusetts  at  Middlefield,  Windsor,  Blanford,  Andover,  and  Chester ;  'at  Pot- 
ton,  Canada  East,  with  green  talc  and  magnesite. 

Slabs  of  steatite  are  extensively  employed  as  fire  stones  in  furnaces  and  stoves. 
It  may  be  turned  in  a  lathe,  or  formed  into  tubes  by  boring.  When  ground,  it  is 
used  for  diminishing  friction.  It  is  also  employed  in  the  manufacture  of  some 
kinds  of  porcelain.  Venetian  talc  is  used  for  removing  oil  stains  from  woollen 
cloth,  etc 

ffampshirite  is  a  name  applied  by  Hermann,  to  the  steatite  of  steatitic 
peeudomorphs  described  and  analyzed  by  Dewey,  (Am.  J.  Sci.,  iv,  274,  v,  249, 
vi,  884,  1822,  1828),  who  obtained  Si  60-60,  3fcl  0-15,  Mg  28-88,  t'e  2-69,  iSln  I'lO, 
fi[  16*00.  But  the  constituents  of  pseudomorphs  are  seldom  pure  species,  and  with- 
out thorough  investigation  afford  no  sufficient  ground  for  instituting  a  new  species. 
These  have  mostly  the  form  of  quartz. 

BCEERSCnAUM.    Magnesite.    Sepiolite,  Oloeker. 

Compact,  with  a  smooth  feel,  fine  earthy  texture. 
n.=2 — 2*5  ;  impreasihle   by   the  nail.      Color  grayish-white, 
white,  or  with  a  famt  yellowish  or  reddish  tinge.     Opaque. 

Co»i*/)o*t7ion.— j!i[g5i-fItf=Silica  60*9,  magnesia  26-1,  water  12*0.  Analyses:  1, 
Lychnell,  (K.  V.  Ac.  H.,  1826,  176) ;  2-6,  Scheerer  and  Richter,  (Pogg.  Ixxxiv,  821); 
7,  Damour,  (Ann.  Chem.  Ph.  [3],  vii,  316) ; 

Si  Ififg         tl 

1.  Asia  Minor,        6087  2780  11  "29,  J'e  and  Xl  0-09»^10006,  Lychnell. 

SL  Turkey,               61-17  28-48       9*83,  i'e  0-06,0  0*67  =100-1 6,  Scheerer. 

5.  "                     61-49  28-18       9-82,  iTe 012, C  067,  Oa 0-6o=10^)-83,  Richter. 
4.  Greece,               61-30  28-39      9*74,  te  0-08,  G  0-66=1 0007,  Scheerer. 

6. 1  68-20     27-73       9-64.  Oa  163,0  2 "7 8=99  83,  Richter. 

6.  1  60-46     2819       9-67,  ^e  ()-09.  0  1*74,  Xl  0-11=100-16,  Scheerer. 

7.  Morocco,  66-00     28*00     10-86.  ¥e  1-40, Xl  120,  Oa  101,  £ 062, sand  1-80 

=98-98,  Damour. 

• 

19  to  20  per  cent,  of  water  were  found  by  Berthier  in  Meerschaum  from  Madrid 
and  Coulommiers,  (Ann.  des  M.  vii,  313);  and  by  Kobell  in  that  of  Greece,  (J.  f.  pr. 
Chem.  zzviii,  482),  as  follows : 

I.Spain,  Si  63-8     ]iIlg23-8       5  20  0    Xl  1-2=98-8,  Berthier. 

2.  Coulommiers,    64  0  24  0  200  1-4=99-4. 

8.  Greece.  48-0  20-06         19*6    ^roc^f.Fe  1240=100-06,  Kobell. 

Dobercincr  also  found  2  atomn  of  water  (instead  of  1)  in  the  meerschaum  of  Asia 
Minor.  Klaproth  (Beit,  ii,  172)  found  in  the  same  6  per  cent,  of  carbonic  acid, 
which  proceeded  from  intermixed  carbonate  of  magnesia. 

Yields  water  in  a  matrass,  blackens,  and  gives  a  burnt  smell.  B.B.  on  charcoal 
burns  white  and  fuses  on  the  thinnest  edges.  Dissolves  readily  in  borax  to  a  trans- 
parent glass.     A  lilac  color  with  cobalt  solution. 

The  word  lleeritehaum  is  German  for  /roth  of  the  sea,  in  allusion  to  its  apparent 
lightness  and  whitish  color. 
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Occurs  Id  Asia  Minor,  in  masses  in  stratified  earthy  or  allnvial  deposita  at  the 
plains  of  Eskihi-sher,  where,  according  to  Dr.  J.  Lawrence  Smith,  it  has  proceeded 
nrom  the  deconiposition  of  carbonate  of  magnesia,  which  is  imbedded  in  -  serpentine 
in  the  surrounding  mountains.  He  observes  that  more  or  lees  earbonate  of  voBf- 
nesia  is  often  found  in  the  meerschaum,  (Am.  J.  SoL  [2],  yii,  286) ;  also  found  in 
Greece,  at  Hmbechitz  in  Moravia,  and  in  Morocco. 


NEOLITE,  Seheerer,  Ann.  d.  Ph.  n.  Ghem.  Izzi,  28fi. 

In  silky  fibres  stellately  grouped ;  also  massive. 
H.=l — 2.    G.=2-775  {perfectly  dried.)    Color  green.      Lustre 
silky  or  earthy. 

Oompontion, — ^Nearly  (^e,  IlLg)  Si+i  ^  Analyses :  1, 2, 8,  Seheerer,  (Pogg.  hDODT, 
821);  4,  Richter,(ibid.): 

Si         21       ]S[g        ^e      An      Oa      d 

1.  Arendal,      62-28      7*83     81*24      8*70    0*89    0'28    404=99*86. 

2.  "  47-86     10-27     24-78       7-92     2-64     6*28=99-19. 

8.  Eisenach,     61*86      9-02    80*19      0*79     1*98    660=99-78. 

4.        "  61-44       8*79    311lFeO*88     2*00    6-60=100-72. 

Neolite  is  a  recent  formation  produced  in  mines  at  Arendal  and  Eisenach,  throii^ 
the  agency  of  infiltrating  waters  that  have  passed  over  rocks  containing  magnesia ; 
and  hence  the  name,  from  vtos,  new,  and  \t$os.  It  is  considered  a  massive  talc 
by  Seheerer. 


SPADAITE,  JTo^;//,  (J.  f.  pr.  CheoL  zzz,  467). 

Massive,  with  an  imperfectly  conchoidal  fracture. 

II.=2-5.     Lustre  pearly.     Color  reddish,  approaching  flesh-red. 

Cbmpow^ion.— ]i[g»gi*-f4A  or  4  lilg  5i+]ilg  fl*.     Analysis  by  KobeU : 

Si  66-00.  ]S[g  80-67,  f'e  0*66,  3fcl  0-66  fl  11-84=99-83. 

Yields  much  water  in  a  matrass  and  becomes  gray.  B.B.  melts  to  a  glassy 
enamel.  Dissolves  in  concentrated  muriatic  acid,  the  silica  easily  gelatinizing. 
From  Capo  di  Bove,  forming  a  conglomerate  with  WoUastonite.  Named  alter  Sign. 
Medici  Spada. 


CHLOROPH^^EITE,  JfaccullocfL 

Foliated  or  granular  massive,  imbedded.  Cleavage  in  two 
directions. 

H.=l-5 — 2.  G.=2*02.  Lustre  Bubresinous,  rather  dull.  Color 
dark-green,  olive-green,  often  changing  to  black. 

09m/>o«t^u>n.— ]^eSi4-6]^?=Silica  88-6,  protoxyd  of  iron  26-6,  water  89*9=100. 

Analysis  by  Forchhammer,  (J.  f.  pr.  Chem.  xzz,  899) : 

•  From  Faroe,  Bi  82-86,        f'e  22-08,        ftg  8-44.        641-68=100, 

the  iron  being  corrected,  (Rammelsberg),  for  the  true  atomic  weight. 

B.B.  fuses  to  a  black  glass.     From  amygdaloid  at  Scuir  More  in  Rum ;  also  from 
^  Faroe  islands,  Fife,  and  near  Newcastle.    Named  from  x^^P^^f  green,  and  f«<«(, 


HYDROUS   SILICATES,    SPaiPENTINE  SECTION. 


279 


CROCIDOLITE.      Krokidolite,  Hauitnann.    Blae  ABbestos.    Blaueisenstein,  Klap. 

Fibrous,  asbestus-like  ;  fibres  long  but  delicate  and  easily  sep- 
arable.    Also  massive. 

H.=4.  G.=3*2 — 3*265.  Color  and  streak  lavender-blue  or 
leek-green.     Opaque.     Fibres  somewhat  elastic. 

Composition. — ^fi*Si*-{-2  fi=Siliea  61*1,  protozyd  of  iron  85*8,  soda  6*9,  magnesia 
2*3.  water  8-9=100.  Hut  the  iron  may  not  be  all  protoxyd.  It  is  possibly  an  iJ- 
tered  aogite. 

Si         t^       fin     fig      Ca      fTa       fi 

1.  Atthettiform,     5081     38*88     017     2*82     0*02    7*08     5*68=98*81. 

2.  Plumose,  61'64     84*88     0*02     2*64    0*05     711     4*01=99*85. 

B.B.  heated  to  redness  melts  easily  to  a  black  shining,  opaque,  and  somewhat 
frothy  glass,  which  is  attractable  by  the  magnet  Single  fibres  readily  fuse  in  the 
flame  of  a  spirit  lamp.  With  borax  forms  a  g^een  transparent  bead,  which,  by 
adding  saltpetre,  changes  to  brown. 

Occurs  in  Africa,  in  the  Grigna  county,  beyond  the  Great  Orange  riyer,  seven 
hundred  miles  up  from  the  Cape  of  Good  Hope.  Stavem  in  Norway  is  stated  as 
another  locality ;  but  the  mineral  it  affords  does  not  precisely  resemble  the  African 
Tariety. 

Named  from  Kp»Ktt,  vfoof,  in  allusion  to  its  wood-like  fibrous  structure. 
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B  Sil^ 

Formultu, 

PlCBOPOTLL, 

1:2:} 

B«Si*+2fl. 

f  Kkroutk, 

1:2:§ 

&*Si«-f4J^. 

MONRADFTK, 

1:  2:i 

ft*gi«-Hfi. 

ApHBonrrs, 

1 :  2  :  f 

*g^i*+2ia 

PiCROSMINB, 

1  :2:i 

flg^i'+Hfl. 

AlCTIOOKITK, 

1 :  li  :  i 

ft»Si*+4gfl. 

SAFONrrx, 

f  &fli*-f  iXlSi-f  Aq. 

RlRPKNTIirX, 

1 :  H  :  i 

]i[g«gi«+l^ljrgtt». 

DXWXTUTX, 

1 :  U  :  H 

figSi+figDP. 

HTDROpnm, 

l:U:li 

f  fiSi+ftgfl". 

Related  to  the  above  species  are  the  magnesian  compounds,  which  have 
resulted  from  the  alteration  of  augite,  viz. :  Rensselaerite,  Pyrallolite,  Schiller 
Spar,  Green  Earth,  Ilydrosilicite,  (see  p.  166);  and  perhaps  to  the  same  origin 
should  aldo  be  attributed  some  of  the  above  species  having  (the  water  ex- 
cluded) the  augite  formula  ft'Si** 
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PIOROPHYLL,  Svanbefg,  Pogg.  1,  662. 

Massive  and  foliated  fibrous.  Color  deep  greenish-gray.  H.= 
2-5.     G.=2-75. 

Compoiition.—(jSlLg,  ^e)*5i'+2lft.     Analysis  by  Syanberg : 

§i  49-80,  ftg  8010,  te  686,  An  trace,  Oa  0*78,  5l  I'll,  fi  9-8S=98^48. 

Yields  water  in  a  matrass.     B.B.  like  Picrosmine. 

From  Sala,  Sweden.  The  name  is  from  ir««po$,  bitter^  and  ^vWow,  leaf.  May  be 
altered  augite. 

EEROLriE,  Breithaupt 

Massive,  reniform,  compact  or  lamellar. 

II.=2 — 2-5.  G.=2 — 2-4.  Vitreous  or  resinous.  Whiteorgreen. 
Streak  uncolored.  Transparent — translucent.  Feel  greasy.  Frac- 
ture conclioidal.     Does  not  adhere  to  the  tongue. 

Cbmooft^ton.— ]i[g*Si'+H^-  Analyses :  1, 2,  Kohn,  (Ann.  d.  Ch.  n.  Ph.  Izx,  MS); 
$.  Melung,  (Ramm.  i-irst  Sup.  p.  79): 

Si  %  £[  ^e        Si 

1.  Bilesia,        4734       2984       21-04       =98*22,  Kfihn. 

2.  Zoblitz,       46-96       81*26       21  22        =99  44,      " 

8.         "  47-128     86-128     11-500     2*922     2-570=100-248.  Melling. 

Pfaff  found  87*95  silica,  and  12*18  alumina,  with  18*02  magnesia,  and  81-00  water, 
in  a  Silesian  specimen  ;  and  Delesse  in  one  from  Zoblitz,  Silica  58-5,  magnesia  28^ 
alumina  and  perozyd  of  iron  0-9,  water  16-4=99*4.  Maak  obtained  from  his  anal> 
ysis  of  a  Frankenstein  specimen,  the  formula  Afg*  §i'4~Sl  §i4-15^=^ilica  86*8, 
alumina  12*2,  magnesia  19,  water  82.     B.B.  blackens  but  does  not  fuse. 

From  Z<)blitz  in  Saxony  and  Frankenstein  in  Silesia,  associated  with  serpentina. 
Two  or  throe  minerals  or  mixtures  are  indicated  by  the  analyses.  The  name 
Kerolito  is  from  «ci7pof,  toaXf  and  XtOos. 

Dermatin,  Brclthaupt.  Massive,  reniform  or  in  crusts  on  serpentine,  of  a  resinous 
lustre  and  green  color.     Feel  greasy  ;  odor  when  moistened,  argillaceous. 

Composition^  according  to  Ficinus,  (Min.  Ges.  zu  Dresden,  ii,  216): 

§i  IVIg         J'e       Mn      n,C      *1       Ca      IS'a 

1.  85-80     28-70     11-83     225     2520     042     0-88     0-60=100*08. 
2.4017     19*83     14-00     1*17     22-00     088     0-83     1*33,  §  0-48=100-10. 

Formula  (^fg,  :f'e)"3i'+6n  f     B.B.  blackens  and  cracks. 

From  Waldheim  in  Saxony.  The  name  is  from  itp^a^  skin,  alluding  to  its  occur- 
rence as  an  incrustation. 

MONRADFTE,  Frdmann,  K.  V.  Ac  H.  1842,  p.  108. 

Massive,  ffranular ;  also  foliated,  with  one  distinct  and  another 
imperfect  cleavage,  inclined  130°. 

H.  nearly  6.  G.=3-2673.  Color  pale  yellowish,  verging  on 
red.     Lustre  vitreous. 

Composition.— (iig,  <*e)^i*-f  |]&.     Analysis  by  Erdmann : 

5i  5617,         ftg  81*63,         J'e  8-56,        fl 404=100*40. 

Yields  water  when  heated.     B.B.  infusible  alone;  with  borax  afifords  a  glaai 
colored  by  iron,  and  with  salt  of  phosphorus  a  silica  skeleton. 
From  Bergen  in  Norway.     Named  after  M.  Monrad. 
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APHRODITEL    Berlin,  K.  V.  Ac  H.  1840. 

Soft  and  earthy  like  Meerschaum.    G.=r2-21. 

Compoaition. — ^ftg'Si'-f^i^    Berlin  obtained  Silica  61'66,  magnesia  83-72,  prot 
oxyd  of  manganese  1*62,  protoxyd  of  iron  0*59,  alomina  0*20,  water  12*32.     From 
Longbanshytta,  Sweden.    The  name  ia  from  a^p»s,foam. 

Deleave  has  analyzed  another  species,  containing  Silica  58*5,  magne6ia^28'6,  alu- 
mina with  trace  of  peroxyd  of  iron  0*9,  water  16*4=nearly  J(g*Si*  -|-8  £L  Occurs 
in  serpentine,  of  a  white  or  yellowish  color,  with  a  waxy  lustre  and  somewhat 
translucent.     G.=2*885. 

QuiNciTE. — ^The  Quineite  of  Berthier  is  in  light  carmine  red  particles  disseminated 
through  a  limestone  deposit. 

Compoiitum, — Silica  64,  magnesia  19,  protoxyd  of  iron  8,  water  17=98.  From 
near  the  village  of  Quincey,  France.  Strong  concentrated  acids  dissolye  the  mag- 
nesia and  iron,  and  leave  the  silica  in  a  gelatinous  state. 


461 


PICROSMINE.     Pikrosmin,  ffaidinffer. 

Trimetric.  I:  7=126°  52',  ^^  :  7=153^  26', 
a  :  14=121°  6',  n  :  11  (over  vi)=62^  11',  adja- 
cent 117°  49'.  Cleavage :  ifi  perfect ;  iiless  bo  ; 
traces  parallel  with  It.  Also  fine  columnar  and 
granular. 

H.=2-5— 3.  G.  =  2-596— 2-68.  Lustre  of 
cleavaeo  face  pearly,  elsewhere  vitreous.  Color 
greenisn-white :  also  dark  green,  gray.  Streak 
white.  Subtranslucent — opaque.  C5dor  bitter 
argillaceous  when  moistened. 

Oompo9iU<m. — ^ftg'Si^+lilSs^ilica  56%  magnesia  86*6,  water  8*2.  Analysis  by 
Magnus,  (Pogg.  vi,  68): 

Si  54*888,    liCg  84-348,     Xl  0*798,     9e  1*899,     ftn  0*420,    1^  7*801=98*147. 

Some  ammonia  was  given  off  with  the  water.  Yields  water  in  a  matrass, 
blackens,  and  has  a  burnt  smell.  B.6.  on  charcoal  whitens  without  fbsing.  With 
borax  slowly  dissoWes  to  a  transparent  glass  ;  affords  a  glass  with  little  soda,  and 
an  infusible  slag  if  the  soda  be  increased.  A  pale  and  indiatinot  red  with  cobalt 
solution. 

Associated  with  magnetic  iron  ore  near  Preenitz  in  Bohemia.  The  fibrous  variety 
resembles  asbestus.    The  name  is  from  vtKfot,  bitter,  and  Avfiir,  odor, 

ANTIGORITE,  Schweiaer,  Fogg.  Ann.  zlix,  696. 

Trimetric.    In  foliated  masses,  laminss  easily  separating. 

H.=2'5.  G.= 2-622.  Brownish-green  in  reflected  hght  and 
leek-ffreen  in  transmitted,  with  uncolored  streak.  Transparent  in 
thin  laminse.     Feel  smooth,  but  not  greasy. 

— ]|fii'+]S[gti[,  Sehw.    Aaalyses  by  Sekweizer,  (loe.  dt ) : 


Si 

&g 

ts 

21 

& 

1. 

46*22 

84*39 

18-06 

2*08 

8-7ass99*44. 

t. 

44*18 

86*lt 

18-88 

1*89 

8*70cb99*84 
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In  a  matrass  yields  water.  B.B.  fusefi  on  thin  e^Ures  to  a  yellowish-broim  «nam«L 
With  borax  forms  easily  a  glass  colored  by  iron,  decomposed  with  B<»ne  difficulty 
by  concentrated  muriatic  acid,  affording  a  ereenish  solution. 

From  the  Antigorio  valley  to  the  north  of  Domo  d'Ossola,  Piedmont;  alao  report- 
ed from  Mount  Albrun  between  Oberwallis  and  Piedmont,  where  masses  5  inches 
long  and  over  2  thick  are  said  to  have  been  obtained. 

SAPO^IT£.    Steatite.    Soapstone.    Seifenstein.    Pierre  de  Sayon,  IE 

Massive.  Soft,  almost  like  butter,  but  brittle  on  drying.  Lustre 
greasy.  G.=2-26.  Ck)lor  white,  yellowish,  bluih,  reddish.  Does 
not  adhere  to  the  tongue. 

(7o7n;>o«{Vfon.— 2&g*Si*-4-&Si+10fi  (or  6fi).  Analyses:  1,  Klaproth,  (Beit,  ii, 
180»  y,  22);  2,  Syanberg,  (K.  Y.  Ac  H.,  1840,  and  Pogg.  lyii,  166);  8,  4,  Smith  and 
Brush,  (AuL  J.  Sci.  [2],  xyi,  868) ;  6,  Syanberg,  (Pogg.  Uy,  267,  lyii,  165) : 


Si 

1.  Cornwall,  46-00 

2.  "  46-8 
8.  Thalite,      45*60 
4.       "  48-89 
6.  Piotine,      6089 


Si 

9e 

% 

9-25 

1-00 

24-75 

8-0 

0-4 

88*8 

4-87 

2-09 

24«10 

7-28 

2-46 

24-17 

9-40 

2-06 

26-52 

»a      &  fi 

—  0-75  18-0a=98'75.  Klaproth. 

11-0,  Oa  0-7=100-2,  Byaabtfg. 

045  20-66,  Oa  1  •07=98-84,  a  A  B. 

0-81  15-66=99-22,  &  A  & 

—  —  10-50,  Oa  0-78=100-15,  SyaiL 


B.B.  gjyes  out  water  and  blackens ;  thin  splinters  ftise  with  difficulty  on  the 
edffeSi     Wholly  soluble  in  sulphuric  acid.  « 

Occurs  at  Lizard's  Point,  Cornwall;  in  the  geodes  of  datholite  at  Roaring 
Brook,  near  New  Hay  en,  Ct. ;  in  the  trap  of  the  north  shore  of  Lake  Superior, 
(Thalite  of  Owen,  J.  Acad.  Nat  Sci.  Philad.  1852) ;  at  Sy&rdsjo  in  Dalanie  Sapo- 
nite  is  from  »apo,  toa^;  and  Piotine,  from  wfrtitjfaL 

A  Saponite-iike  mineral  from  Morocco,  afforded  Damonr  the  composition  oi 
Meerschaum. 


^ 


SERPENTINE,  Linn,,  Werner.  Marmolite  of  yvHal,  Silliman's  Journal,  iy.  W. 
0^1  rijs,  Ophitis,  Vetruvius.  Picrolite,  Ilattsmann.  Baltimorite,  Tliom.  Kypho- 
lite,  £reiL     Chrysotil,  and  Schilleruder  Asbest,  Kohell.     Metaxite,  (in  part^ 

462  Supposed  to  be  Trimetric :  but  the  crystals, 

like  tne  annexed,  are  probably  pseudomorphs 
of  Chrysolite.  Usually  massive,  granular  to 
impalpable ;  also  fibrous  and  foliated. 

H.=3— 4,rarely5.  G.=2-507— 2-591;  some 
fibrous  varieties  2*2 — 2*3.  Lustre  resinous — 
greasy ;  low  de^ees  of  intensity.  Color  leek- 
green  and  blackish-green ;  occasionally,  oil  and 
siskin-green ;  none  bright;  sometimes  nearly 
white.  On  exposure,  becoming  yellowish- 
gray.  Streak  wnite,  slightly  shimng.  Translu- 
cent—opaque. Fracture  conchoidal  or  8pl]n^ 
ery.    Sectile. 

Varietiks.  Preeiow  or  Nohle  ^S^rpm^iiM.— Translooent  and  massiye,  with  a  rich 
oil'green  color,  of  pale  or  dark  shades. 

Ctnnmon  Setpenitne. — Opaque  or  nearly  so,  and  often  of  dark  shades  of  green. 
Constitutes  extensiye  beds. 

Picrolite,  Hausmann. — A  fibrous  yariet^  of  a  dark  green  color,  somewhat  re- 
■embling  asbestus.    BaiHanoriU  is  an  aUied  variety,  and  so  also  CkryoHU  and 
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Ifet€unte,  (in  part).  Ghrysotile  is  fine  aabestiform,  of  oliye  oil,  yeUowisb  or  brown- 
ish color,  and  metallic  or  silky  lustre.  6.=2'219.  It  is  the  so-called  asbestos  or 
amianthus  occurring  in  serpentine.  Metaxite  of  Delesse  does  not  differ  in  composi- 
tion from  Ghrysotile. 

Marmolite. — ^A  thin  foliated  variety;  folia  brittle,  separable.  G.=2'41.  Of  a  pale 
green  color,  sometimes  nearly  white.  A  lamellar  variety  in  which  the  laminse  are 
not  separable,  is  sometimes  misnamed  KerolUe, 

Retinalite  has  a  resinous  appearance,  honey  yellow  to  oil  green  color,  and  is 
translucent.  H.=8*5.  G.=2*47 — 2*58.  Bciwenite  resembles  nephrite  and  has  a 
hardness  of  6. 


Obm;K>M<ton.^]S[g*3i*+li]i[g£[*==Aff'5i'fi^  48*64,  magnesia  48*85,  water 

18-01.  Analyses:  1,  Hartwall,  (Jahresb.  ix,  204);  2,  Hisinger,  (Afhand.  iv,  841); 
8,  Mosander,  (K  V.  Ac  H.  1826,  227); '4,  6,  6,  Lychnell,  (ib.  1826,  176) ;  7,  Scheer- 
er,  (Pogg.  Ann.  Ixviii,  828);  8,  9,  Jordan  and  Marchand,  (J.  £  pr.  Chem.  xxxii,  499) ; 
10,  Hermann,  (ib.  xlvi,  227) ;  11,  Ivanoff,  (Ann.  Mines  Russ.  for  1841,  883);  12,  Gar- 
rett, (this  Min.  8d  edit,  692);  18,  Lychn^,  (loo.  cit^;  14,  Shepard,  (Min.  p.  292) ; 
15,  Vanuxem,  (J.  Ac.  Sci.  Phil,  iii) ;  16,  Beck,  (Min.  N.  Y.,  280) ;  17,  Hermann,  (J.  1 
pr.  Ch.  xlvi,  280) ;  18,  Stromeyer,  (Unters.  865) ;  19,  Schaffffotsch,  (Rose,  Reise  n.  d. 
Ural,  i,  245);  20,  Rammelsberg,  (8dSuppL  107);  21,  Kobeir,(J.  t  pr.  Chem.  ii,  297); 
22,  Thomson,  (PhiL  Mag.  xxii,  198) ;  28,  Delesse,  (Th^se  An.  24) ;  24,  KQhn,  (Ann. 
Ch.  u.  Pharm.  lix,  869) ;  25,  G.  J.  Brush,  (communicated  to  the  author) ;  26-28, 
Hunt,  (Logan's  Rep.  1851,41,  and  Am.  J.  ScL  [2][,  xii,  218) ;  29-81,  Smith  and  Brash, 
(ibid.,  XV,  218);  82,  Eersten,  (J.  £  pr.  Ch.  xxxvu,  167) : 


I.  Mauive  Serpentine. 


1.  Snarum,  eryetallued, 
%  Pahlun, 
8.  Wermland, 

4.  Fahlun, 

5.  Siogrube, 

6.  Massachusetts, 

7.  Snarum, 

&  Fahlun,  G.=2-58, 
9. 
10.  L.  Auschkal,  er^«/a/«, 


Si 

42-97 
48-07 
42-84 
41*95 
41*58 
48*20 
40-71 
40*82 
40*52 
40-21 


Mg 
41*66 
40-87 
44-20 
40*64 
42*41 
40-09 
41-48 
41-76 
42-05 
85*09 


f'e 

1-17 
018 
2-22 
217 
5-24 
2-48 
8.83 
8-01 
9-18 


12-02 
12*45 
12*88 
11-68 
11-29 
11-42 
12-61 
18-54 
18*85 
18-75 


Si 

0*87,  Fe  2*48=100,  HartwalL 
0-25,  Oa  0-50»97*81,  Hisinser. 

,  0  0-89=99*97,  Mosander. 

0*87,  0  and  bitumen  8*42,  L. 
trace,"        "     2*38=99*88,  L. 

^9*95,  Lychnell. 

2-89=99*62,  Scheorer. 

=98*95,  Jordan. 

0*21,0oaly  substO*S=99-94,M. 
l*82^=100,Hermann,  G.=2-57. 


II.  Foli€Lted  varietiee — including  Marmolite, 


11.  Urals,  G.=2-55, 

12.  Hoboken, 
18.       ^" 

14.  Blandford, 

16.  Bare  Hills,  Md., 

16.  Westchester  Co.,  N.T., 

17.  Finland, 


40*80  40*50 
42-82  42-28 
41-67  41-25 
40-00  41-40 
42-69  40-00 
40-50  88-00 
40-00  42-40 


2-2     12-02  8'02,Ca0-42,]il[n0-2=99-16,L 
1-28  18-80  0*66=100-29,  Garrett. 

18*80 ,I^e  1-64,  C*l*37=99*78. 

2-70  15-67 
116  16-11 

21*00 

1-80  15-80 


,  Ca  0-98=100*70,  Shep. 

,  00-87=99*96,  Vanuxem. 

=99*50,  Beck. 

cslOO,  Hermann. 


*  With  bitumen. 


IIL  Flbr<»u  varietiee,  {including  Chryeotile,  Metaxite  in  part,  Baltimorite.) 


16.  Wermland,  Ptero/tto, 

19.  Gornoschit, 

ao.  Texas,  Pa.  G.=2*557, 

21.  Reichenstein,  Chrysotile, 

22.  Bare  Hills,  Baltimorite, 
28.  Reichenstein,  Metaxite, 
24. 

26.  N.  Haven,  Ct,C%fy«o<t^, 


41-66  87  16  405  14-72   ,Sn 2-25=99*84, Strom. 

43*78  37*72  6*11  11*68  0-81=100,  Schaffgotsch. 

48-79  41-08  2-05  12*47   =99*84,  Rammelsberg. 

48*50  40-00  208  18*80  0*40=99*78,  Kobell, 

40-96  84-74  10-06  12-60  1-60=99-80,  Thomson. 

42*1     41-9  8*0     18-06  0-4=100,  Delesse. 

44-48  40-60  2-84  12*85  =99-77,  Ktthn. 

4405  89*24  258  18*49   — rf=&99-81.  Brush.  G.r=8*4» 
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ly.  Retinalit^^WUlianmte^Sowetiiie. 

Si      tg       te      tl       SL 

26.  JUtinalite,  GreRYiHe,      89-84  48*02 Fel-SO  16-09  =99-20, Hunt  G.=2-494. 

27.  "  "  40-10  41'ftfi  "  1-90  15*00   =99-55,       " 

28.  "    G.  Calumet,  L       41-20  4862  "O-S)  15-40   =100*92,    "  G.=2-«7a 

29.  WUliatMite,  41*60  41-11      8*24  12-70  trace,  JTi  0-50=99*15,  a  A  B. 

80.  "  42*60  41*90      1*62  12*70      "      "    0*40=99-22,  &  A  B. 

81.  Bowenite,  42*29  42*29      1-21  12-96      "  Cal*90=99-65*,  S.  A  B. 

82.  Pseud,  after  Garnet,        41*50  40-84     4*10  12*87,  Sn  0*5,  ^a  0*42.;Ok,  Bit,  A'. 

=99*78,  Kersten. 

*  Mean  of  three  analyaea. 


A  8erpetUin$  from  Vermont  afforded  Dr.  Jaokaon,  (Am.  J.  ScL  zzzriu,  lf6X 
Bi  45-80,  Aa  88*41,  fi  7*70,  Magnetic  iron  2*00,  Ozyd  of  Ohromhim  2'Oa  Lyoh- 
nell  detected  2*24  per  cent  of  protozyd  of  oerinm  in  one  serpentina. 

The  Msersehaum  of  Taberg  and  Saia,  Sweden,  is  a  soft  eartn  j  serpentine. 

The  Marmolitef  according  to  Hermann,  differs  in  containing  more  water  as  wall 
as  in  its  foliated  structare,  and  giyes  the  formula  J[g^i*+2]i[gd*=]ilg*Si*A*. 

Deleese  foond  for  Chrwi^HU  from  the  Voeges  the  composition  of  serpentine,  (Ann. 
d.  M  [4],  ZTiii,  809).  The  psendomorphs,  anal.  82,  were  from  SchwanMibiirg,  in 
Saxony. 

As  serpentine  is  mostly  a  rock,  the  analyses  must  be  en>eeted  to  disaffree,  and  vnrj 
portion  of  alumina  or  water  present,  cannot  in  all  cases  be  assumed  to  oe  an  ea»wtiM 
constituent. 

Serpentine  yields  water  in  a  matrass  B.B.  on  charcoal,  fuses  on  the  edges  with 
difficulty.  Dissolves  readily  in  borax ;  with  effervescence  in  salt  of  phosphonii> 
Gives  usually  an  iron  reaction.    Soluble  in  muriatic  and  sulphuric  acids. 

Serpentine  often  constitutes  mountain  masses.  Mixed  with  earbooate  of  lime,  it 
forms  v€rd  antique  marble^  which  occurs  often  in  extensive  beds.  Chromic  iron  is 
often  disseminated  through  it,  giving  it  a  mottled  appearance,  somewhat  ainiilar  to 
the  skin  of  a  snake,  whence  the  name  terpentine  or  ophite.  It  is  very  commonly  a 
result  of  pseudomorphic  (or  metamorphic)  changes.  Hornblende,  augite,  chryso- 
lite, garnet,  spinel,  mica,  and  many  other  minerals,  have  thus  been  altered.  De- 
lesse  says,  that  the  Serpentine  oi  Odcrn  sometimes  so  graduates  into  feldspar  as 
to  appear  to  have  been  formed  at  the  expense  of  that  mineral.  Rose  has  found 
that  some  of  the  supposed  crystals  of  serpentine  are  actually  part  chrysolite,  the 
dbange  not  having  oeen  complete. 

Crystals  of  serpentine  occur  in  the  Fassa  valley,  Tyrol ;  near  Miask  at  Lake 
AuBchkal,  Barsovka,  Eatharinenberg,  and  elsewhere;  in  Norway  at  Snarum, (crys- 
tals). Fine  precious  serpentines  come  from  Fahlun  and  Gulsio  m  Sweden,  the  Isle 
of  Man,  the  neighborhood  of  Portsoy  in  Aberdeenshire,  Corsica,  Siberia,  and  Sax- 
ony ;  in  crystals  at  Lake  Auschkal,  in  Miask,  Borsovka,  etc  Common  serpen- 
tine occurs  at  Lizard's  Point  in  Cornwall,  and  many  other  places.  %- 

In  the  United  States,  precious  serpentine  of  a  lignt-green  color  occnrs  at  Phillips- 
town,  in  the  Highlands,  N.  T. ;  also  at  Port  Henry,  Ebsex  Co. ;  at  Antwerp,  Jeffer- 
son Co.,  in  crystals ;  at  Syracuse,  east  of  M^or  Burnet's,  interesting  varieties ;  in 
Gouvcrneur,  St  Lawrence  Co.,  in  crystals,  and  also  in  Rossie,  two  miles  north  of 
Somerville ;  at  Johnsburg  in  Warren  Co. ;  Davenport's  Neck,  Westchester  Co.,  af- 
fording fine  cabinet  specimens ;  in  Cornwall,  Monroe,  and  Warwick,  Orange  Co., 
sometimes  in  large  crystals  at  Warwick ;  and  from  Richmond  to  New  Brighton, 
Richmond  County.  In  Massachusetts,  fine  at  Newburyport ;  at  Blanford  with 
Schiller  spar,  and  the  marmolite  variety ;  also  at  Westfieio,  Middlefield,  Lynnfield, 
Newburyport,  and  elsewhere.  In  Maine,  at  Deer  Isle.  In  Vermont,  at  New  Fane, 
Ac  In  Rhode  Island,  at  Newport.  In  Connecticut,  near  New  Haven,  at  the  verd 
antique  quarries.  In  New  Jersey,  at  Hoboken,  with  brucite,  magnesite,  Ac.,  and 
the  marmolite  variety ;  also  at  Frankfort  and  Bryan ;  at  Montville,  Morris  Co., 
silky  fibrous,  (chrysotile),  and  similar  at  New  Haven,  Ct.  In  Maryland,  at  Coop- 
town,  Harford  Co.,  with  diallage ;  also  in  the  north  part  of  Cecil  Co.  In  Penn- 
sylvania, massive,  fibrous  and  foliated,  of  various  colors,  purple,  brown,  green,  and 
gray,  at  Texas,  Lancaster  Co. ;  also  at  Nottingham  and  West  Goshen,  Chester  Co. ; 
and  Mineral  Hill,  Delaware  Co.    Westchester,  Chester  Co.,  Pa.,  affords  the  serpen- 
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tine  called  WillianuUe,  by  Shepard,  (Am.  J.  Sol  [2],  ri,  249).  Bmofnite  is  from 
Smithfield,  Rhode  Island.  Serpentine  also  occurs  in  Canada,  (see  for  analysis  by  T. 
S.  Hunt,  Am.  J.  ScL  [2],  zv,  486,  from  Logan's  Geol.  Report,  1861, 1862);  a  green- 
ish-white subtranslncent  rariety,  is  the  gangne  of  chronuc  iron  at  Uam ;  it  afford- 
ed  T.  S.  Hnnt,  Si  48*4,  Jftg  400,  ^  and  We  8*6,  £[  13-0. 

Serpentine  admits  of  a  high  polish,  and  may  be  turned  in  a  lathe,  and  is  some- 
times employed  as  a  materiu  for  ornaments,  vasee,  boxes,  Ac  -  At  Zoblitz  in  Sax- 
ony, Bayreuth,  and  in  Franconia,  several  hundred  persons  are  employed  in  this 
manufacture.  Verd  antiaue  marble  is  clouded  with  green  of  Tarious  shades,  and  is 
a  beautiful  material  for  taole  and  ornamental  in-door  work.  Exposed  to  the  weath- 
er it  wears  uneyen,  owing  to  its  unequal  hardness,  and  soon  loses  its  polished  sur- 
face.   Serpentine  may  be  used  for  the  manufacture  of  epsom  salt^ 

A  "pierolUe'*  from  Silesia  afforded  Dr.  List  (Ann.  d.  Ch.  u.  Pharm.,  Ixiy,  20)  Si 
44*606,  'iif  89-748,  to  2*681,  Si  2'676=99*661.  It  is  remarkable  for  the  small  per- 
centage of  water. 

A  ao-called  BaUi^i^rUe,  from  Baltimore,  analyzed  by  yon  Hauer,  (Jahrb.  QeoL 
Beichs.  1863)»  is  a  different  mineral  from  that  of  Thomson,  and  probably  a  mixture. 
He  obtained  Si  27  16,  £l  18*64,  Ca  15*08,  ]Slg  26*00,  fi  13-28=>10a  See  further,  p.  298. 

Retinalite  of  Thomson  is  shown  by  Hunt  to  be  nothing  but  serpentine,  his  speci- 
mens haying  been  authentic     The  name  is  from  ^criiny,  reHn, 

YiLLARsm.  Yillarsite  of  Dufr^noy,  according  to  G.  Rose,  is  pseudomorphic  after 
ohryaolite,  like  serpentine.  /:  /as  given,  is  119^  69';  in  rhombic  octahedrons  of 
189^  46'.    Named  after  M.  Yillars. 

MxTAxmE,  Breithauptt  PUUtner.  The  metaxite  of  Schwarzenberg,  is  a  fibrous 
mineral  of  a  weak  pearly  lustre  and  greenish  white  color.     H.=:2 — 2*6.     0.=2'62. 

ObrnposUion, — According  to  analyses  by  Plattner,  (Prob.  Loth.  2d  ed.) : 

Si  Ag  H  Si 

1.  Metaxite        40*0  82*8  12*6  10*7,  ^e  2*8,  da  1*1=99*5,  Plattner. 

8.  "  43*60        84*24        12*67  6*10, 9e  2*8=99*41,  Plattner. 

Named  from  iura(a,  eilk. 

Xtlotilk,  Oloeker,  (Bergholz,  of  Sterzing.)  Delicately  fibrous.  Soft.  6.  =2*4 — 
2*66.  Glimmering.  Wood-brown,  light  or  dark,  also  green.  Streak  somewhat 
shining.     Opaque. 

(7<nn/>o«t^tan.— Thaulow  obtained  (Pogg.  xli,  686)  Si  56-68,  9e  19*44,  "Ag  16*60, 
Cla  0*10,  Si  004,  £[  10*27=09*93.  Yon  Hauer  in  recent  analyses  finds  (Sitz.  Wien. 
Akad.,  xi,  888) : 

Si  9e  Si  lilg               Ca                 fi 

1.  44-81  21-88  trace  8*90  2*27  21*57 

2.  46*68  21*76  trace  1108  trace  22-01 
8.    ..   47-96  18*12  trace  12*87  trace  21*64 

Kengott  considers  it  as  probably  altered  Chrysotile.  The  composition  is  not 
eonstant. 

Xylite  of  Hermann  is  near  Xylotile  in  its  constitution  as  well  as  its  brown  color 
and  asbestiform  structure.  Hermann  obtained  (J.  £pr.  Ch.  xxxiy,  180)  Si  44*06, 
Fe  87*84,  Ca  6*58,  ftg  5*42,  Cu  1*36,  S  4*70=99*96.     H.=8.     G.=2-936. 

D£W£YLIT£,  Smmom,  Man.  Min.  and  GeoL  1826.    Gymnite,  Thomean, 

Am  )rphoiiB,  and  having  some  resemblance  to  Gum  Arabic. 

H.=2— 3-6.  G.=2-246,  Middlefield,  Shepard  ;  2-19— 2-31,  Bare 
Hills,  Tyson ;  2-216,  ib.  Thomson ;  1-936— 2-155,  Tyrol,  Oellacher. 
Lustre  greasy.  Color  whitish,  yellowish,  wine-yellow,  greenish, 
reddish.    Translucent.    Brittle  and  often  much  cracked. 

Oompotition.'-iif^  Si+SlS,  Eobell,  or}li[gSi+ft^^'=Silica40'8,  mape8ia86*6, 
water  24*1.   Analyses:  1,  Shepard,  (Am.  J.  Sci.,  xviii,  81,  1880,  analysis  imperfect) ; 
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2,  BniBh,  (commnnieAted  to  the  author);  8,  ThomMn,  (FhiL  Mag.  184S,  191);  4, 
Oellacher,  (Zeits.  geol.  Ges.,  iii,  222);  6,  Kobell,  (Munch.  geL  Ant,  1851,  xjodu,  1): 

Si         ftg      Ca        a        Si       9e 

1.  Middlefield,  40-       40-         20'        =100.  Shep^rd. 

2.  Texas,  Pa.,  4816    86-96     20*26     tr.       =99*86,  Bruah. 

8.  Bare  HillB,  Md.,     4016     86-00    0*80     21*60     tr,      116  =99-72.  Thomaon. 

4.  Tyrol,  40*40    86*86     22*60    0*88,  Apatite  0*78=100, 0. 

fi.       "  41*60    88-80     20*60    100*80,  Kob«lL 

B.B.  decrepitates,  becomes  opaque,  and  fiisee  with  great  diffieolty  on  tha  edges ; 
in  powder  with  borax,  a  colorless  transparent  glass. 

Occurs  with  serpentine  at  the  localities  above-mentioned.  Named  sfter 
Prof.  Chester  Dewey.  The  .gymnite  of  Thomson  named  from  yv/owc .  noM^  in  al- 
lusion to  the  locality  at  Bare  Hills,  Md.,  is  the  same  species. 

Thomson  found  in  another  mineral  from  the  United  States  labelled  Deweylite  (G. 
=2-0964),  Bi  60*70,  fig  28*66.  fl  20*60,  Si  8*66,  *e  1*70.  (Am.  J.  ScL  xxri.  178) ;  and 
in  another  allied  mineral,  Si  41*42,  Mg  28*68,  JTa  6*26,  fi  19*86,  Si  4*47,  «e  8*67, 
*e  tr. 


HYDROPHITE,  8vai^>erp,K.  V.  Ac.  H.  1889,  Po^.  li,  686.     Jenkinaite,  Sktpmri, 

AuL  J.  Sci.  [2],  xiii,  892.    Eisengymnite. 

Massive ;  sometimes  fibrons. 

H.=3-6.  G  =2-4 — 2-66.  Lustre  feeble,  subvitreous.  Color 
mountain-green  to  blackish-green.  Streak  paler.  Translucent  to 
opaque. 

C<>m^o«f<um.^lEt*Si+8fi  or(ftg,  :^e)Si-f&g  &*f  Analyses:  1,  L.  STanberg, 
(loc.  cit) ;  2, 8,  Smith  and  Brush,  (Am.  J.  Sci.  [2],  xyi,  869) : 

Bi  iP'e      fin      fig        51      V  fi 

1.  Hifdrophitf,  of  T&berg,  86193  22*729  1*660  21*082  2*896  0116  16*080=100.764, 

Svanbeiv. 

2.  Jenkintite,  88*97     19*30     4*36     22*87     0*63  Itl 3  86=99  89.  a  and  E 

3.  "  87*42     20*60     4*06     22*76     0*98  "  13*48=99 -28,  S.  and  R 

Smith  and  Brush  find  the  oxygen  ratio  for  the  protoxyds,  silica  and  water  8:4: 
2^,  and  they  mention  the  nearness  to  both  Hydrophite  and  Serpentine. 

B.B.  blackens  and  becomes  magnetic,  and  finally  fuses  to  a  black  globule. 

a  _  

Hydrophite  occurs  at  Tabcrg  in  Smaoland  ;  also  (Jenkinsite)  at  O'Neirs  mine  in 
Orange  Co.,  N.  Y.,  as  a  fibrous  incrustation  on  magnetite.  The  name  is  from  v^, 
ufater. 

NicKEL-GYMNiTE,  Gouth,  (Kcllcr  and  Tied.  Nordamer.  Monatsb.,  iii,  487).  An  amor- 
phous reniform  or  stalactitic  mineral  from  Texas,  Lancaster  Co.,  Pa.  H.  '  8  i. 
G.=2*409.  Lustre  resinous.  Color  pale  apple  ^een,  or  yellowish.  Streak  greenish 
white.  Opaque  to  translucent  Heated  in  a  tube,  yields  water  and  blackens.  BR 
the  reaction  of  oxyd  of  nickel  and  silica.  Soluble  in  muriatic  acid,  silica  separating 
but  not  gelatinizing.  Composition :  §i  85*86,  l^Ti  80*64,  Pe  0*24,  ftg  14*60,  Ca  0*26, 
£[=19*09,  corresponding  to  (^i,  %)'  gi+8&  In  other  trials,  24*78  and  36*41  per 
cent  of  oxyd  of  nickel  were  obtained. 
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Appendix. 

OTTRELITE,  ffauy,    Fhyllite,  Thanu<m. 

In  small  shining  scales  or  plates,  disseminated  through  the 
gangue ;  structure  micaceous. 

G.=4*4,  Ottrelite.  Scratches  glass  with  difficulty.  Color 
blackish-graj,  greenish-gray,  black.    Streak  pale  green. 

Qmpontion.'^t'e,  ftn)*  3i*+2SlSi+3£r,  Ottrelite.  AnalyBee:  1,  Damoor,  (Ann. 
des  Mines,  [2],  ii,  857);  2,  Thomson,  (Ann.  Lye.  Nat  Hiat  N.  T.  iii): 

Si        £1  fe      An       t.       1L 

%  Ottrelite,        48*84    24*68        16*72    818     0-66=98*58,  Damonr. 

1.  Phyllite,        88*40    28*68  9e  17*52    8*96     6*80    4*80=100*16,  Thomson. 

RB.  foses  with  difficulty  to  a  blaek  magnetic  globule. 

Notwithstanding  the  discrepancies  in  the  analyses  here  given,  there  can  be  little 
doubt  of  the  identity  of  Phyllite  and  Ottrelite.  The  latter  occors  near  Ottrez,  on 
tho  borders  of  Luxembourg,  disseminated  in  argillaceous  schist.  The  former  is 
found  in  a  similar  rock  over  a  large  extent  of  country  about  Sterling,  Goshen,  Ches- 
terfield, Plainfield,  Ac  The  scales  are  oblong,  often  nearly  eliptioal,  and  one-eighth 
to  one-quarter  of  an  inch  long,  and  half  this  in  breadth.  It  is  so  abundant  that 
the  rocK  is  consequently  designated  by  Prof.  Hitchcock,  in  his  Geology  of  Massa- 
chusetts, (4to.  1841,  p.  594),  "  spangled  mica  slate." 


GROPPITE,  Bvanberg,  Ofv.  K.  V.  Ac.  Forh.  iii,  14. 

Crystalline,  with  one  distinct  cleavage  affording  a  broad  cleav- 
age surface,  and  two  others  less  distinct. 

H.=2*6.  G.=2'73.  Thin  splinters  translucent  Color  rose- 
red  to  brownish-red.     Streak  paler.    Fracture  splintery. 

Cbmpott/ion.— fi*9i'-|-2SlSi+d£C,  Svanberg ;  &^i-|-fi  9i+2£[,  Bamm.  Analysis 
by  Syanberg: 

Si         Si        9e      Oa       Ag       &        ifTa      fi 
46-01     22-66     8*08    4*66     12*28    6*28    0*22    7*11,  undissolved  0*18=100*18. 

In  a  matrass  yields  water.  KR  whitens,  and  on  thin  edges  shows  only  in- 
cipient fusion.  Dissolves  with  borax,  with  intumescence.  A  ^ass  with  little  soda, 
and  a  slag  if  the  quantity  is  increased.  Svanberg's  formula  is  uie  same  as  for  Ottre- 
lite. 

From  a  limestone  at  Gropptorp  in  Sweden.  May  it  be  altered  Purgasitef  This 
b  suggested  to  the  author  oy  L.  SsBmann. 


STILPNOMELANE,  Gloek0r. 

Foliated,  radiated,  and  also  compact 

H.=3 — 4.    G.=3 — 3*4.    Lustre  of  cleavage  surface  between 
vitreous  and  pearly.   Color  black,  greenish-black.  Streak  greenish. 
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Compoaiiian. — Sfii'+sttr^in  8iegert*8  analysU. 
(Pogg.  zliii,  127) ;  2,  Siegert,  (Ramm.  6th  BuppL,  280)  : 

5i  J^e  Si  ftg  Ca  & 

4617         86-82        688         2-6T         0-76 

42-07  ¥e  41-98         492        0*94  1-67        


Analyses:   1,  Bammelsberg, 


8*72=:100,  Ramm. 
8-47=100-06,  Siegert 

Id  a  matrass  yields  water.  B.B.  fuses  with  some  difEioulty  to  a  black  shining 
globule ;  with  toe  fluxes  gives  an  iron  reaction.  Dissolres  imperfectly  in  the  aeida 

Occurs  at  Obergnind,  with  calc  spar  and  quartz,  sometimes  intermixed  with  py- 
rites and  magnetic  iron  ore.  Probably  mixed  with  chlorite,  according  to  Rammeu- 
berg.     Named  from  vrtXwvoSf  ahining,  and  /ttXat,  black. 

l&s  species  requires  more  investigation,  and  the  same  is  true  of  the  following. 

Epichloeitb.  The  Epichlorite  of  RammtMerg,  (Pogg.  Ann.  Izxvii,  487,  1849X  ■ 
a  fibrous  or  columnar  mineral  from  Radauthal,  between  schiller  spar  and  chlorite. 
H.=2 — 2-6.  0.^2*76.  Color  dull  leek-green.  Btreak  white  to  greenish.  Lustre 
greasy.     In  thin  columns  translucent  and  of  a  bottle-green  color. 

Coin/>o«t;ton.— 8R'§i+fi*Si'+9£r»  Rammelsberg.  Analysis:  Si  40*88,  Si  10-96, 
9e  8-72.  ]^e  8*96,  ftg  20-00,  Ca  0*68,  fi  10-18=100*18.  B.B.  fbaes  only  in  thin 
fibres  with  difficulty.    With  the  fluxes  reaction  of  silica  and  iron. 

GLADOOinTK. — ^The  Oreen  Grains  of  the  green  sand  formation  of  Gay  Head,  eontaia, 
according  to  Dr.  S.  L.  Dana,  (Hitchcock's  OeoL  of  Mass.,  p^  98);  of  New  Jersey, 
cording  to  H  D.  Ro^era,  (QeoL  Rep^  New  Jersey,  pp.  204  and  807);  and  W.  ^  ' 
(Am.  Jour.  Sci,  [2],  ix,  88) ;  of  Qermany,  according  to  Berthier : 

Si        SI      ]^e      ftg      Ca      ft     JTa 
68'70  18-32  20-10     118    1*62 


L  Gay  Head,  Mass. 

2.  Cauley's  PiU,  7 

Woodstown,  N.  J,p  \ 
8.  Sculltown,  N.  J., 
4.  Poke  Hill,  ) 

Burlingt.  Co.,  N.J.  ) 
6.  S.  K  of  PhiL  in  N.  J., 


48*46  6-80  24-81  

51-60  6*40  24-80  trace 

60-75  6*50  2214  

68-26  8-86  2416  110 


irtM  12^01 

9-96 

12-96 

1-78     6-36 


=99'9tJ>. 

8^40—9947,  Bf 

7 -70=99 -86,  R. 
7-60=99-85,  R. 


6.  Germany, 


46-1       6-6     19-6       8-8 


1-60  1012=101-12, 
Fishtf. 

6-8     8-9,    quarts, 

ll-5,BertL 

Van  der  Marck  found  in  the  Green  Sand  of  BQderich  near  Werl  in  Wei«tphali% 
25-9  per  cent,  soluble  in  muriatic  acid  (a),  83*1  insoluble  ib.  (6),  and  41*0  of  quarts 
Analysis  afforded  him,  (Rammelsberg,  6tn  Suppl.  126), 

a.  (5a  (3  19-7,  iigC  04,  <5a*  P  2-6,  Pe  0-9,  3tl  1-6,  F  ^rac<s=26-2. 
6.  Si  19-8,  il  8-3,  t'e  62,  Ag  11,  i  11,  U  2-l=331. 

When  first  dug  the  grains  are  very  soft,  and  the  mass  is  sometimes  adhesiTe,  hnt 
on  exposure  they  nearly  equal  gypsum  in  hardness. 


KiRWANrrx.  Fibrous;  fibres  diverging  from  a  centre.  H.=&  G.=:2-941.  Color 
dark  olive-green.    Opaaue. 

Composition. — According  to  R.  D.  Thomson,  Silica  40-6,  protoxyd  of  iron  28^1, 
lime  1U*78,  alumina  11-41,  water  4-35=:99-95,  whence  Ranmielsberff  deduces  the  for- 
mula of  S&^Si-h^  Si-f  2]3L  Blackens  before  the  blowpipe  and  partially  fbsci. 
With  soda  or  borax  forms  a  dark  brown  glass.  Occurs  in  basalt  on  the  northeast 
coast  of  Ireland.     (Thomson,  Min.  i,  379). 

Melanolitb  of  Wurtz,  (this  Min.  3d  edit.,  p.  679),  has  a  chlorite  like  aspect  It  is 
black  and  opaque  with  a  striated  surface  and  somewhat  columnar  structure ;  streak 
dark  olive  green.     H.=2.     G.=2-69. 

H.  Wurtz  obtained  5i  80-86,  il  8*92.  Pe  20-26,  f'e  21-97,  iSfa  1-62,  ti  8-94,  CaC 
12-77^100-33.  It  affords  the  oxygen  ratio  for  the  protoxyds,  peroxyds,  silica  and 
water,  2:3:6:3;  but  it  is  prooably  not  of  constant  composition.  Rammelsberg 
observes  that  it  is  near  Hisingerite. 

From  Milk  Row  Quarry,  near  Charlestown,  Massachusetts,  incrusting  the  aidsa  of 
a  fissure. 
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in.  CHLORITE  SECTION. 

1.   General  Formula— (tL\  fi)Si+A<i. 

B  S    Si  1^ 
HisiNOBRm,        1:2:8:8    i'e»5i+2Pe5i+9fl.  =(iJ'e»4-|3Pe)Si+8t5[. 

Thurinoite,         2:3:8:2    f'e'Si+ficSi,  ^l)+8fl.         =(Pe\  Xl)  (Si,  XlH-lifl. 

EuPHTLLiTE,         1:8:9:2    lt»Si+8S§i+6:tt.  =(Jft»+Sfl)Si+|fl. 

Pteo8Clbbitb(A)  4:2:6:4    2ft»Si+atl5i+6fl.  =(1  fe»+iil)Si+2l3[. 

2.  General  Formula^1i\  ^^ii+Aq, 

PT»oscLERrrE(B)  6  :  4:  7i:  5    8fe*git+2flSii+7i&         =Cjft»+ Jfi)Sil+Uft. 

Clinochlors,  ) 

15:8:6:4    6B»gil+8fi3il+12fl.         =(|ft»+|fi)Sii+lil9[. 

Cblositk,        ) 

Deltoite,  2:2:8:2    ft«3il+flSi*+8&  =(ill»+ifi)3il+U:ft. 

8.  General  Formula^ti^^iSii+Aq. 

RipiDOLiTK,  8:8:4:8  ft»Sil+XlSif+8A             =(ift»+iXl)gi|+lifl. 

ApHROfliDERm,  8:8:4:2  ^c»5i*-f  Xl5i*+2fl.            =(if'e»+iXl)gil+S. 

Clbttonite,  8:6:2:1  ft^Si,  Xl)i+fl{Si,  Xl)*+t3[=(ift"-H*lXSi,  Xl)*H4l9f. 

Chlowtoid  (A)  1:2:2:1      fi»gi*+2XlSit+8fl.          =(iil«+iXl)git+fl. 

4.   General  Formula--{k\^)Si^+Aq, 

CnLowTOiD  (B)    1:8:2:1  ft«Sii+8XlSii+8ll.  =(ife«+lXl)gii+fS. 

Ohronstedtite,    1:1:1:1  ft'Si^+fiSii+Sfi.  =(ift»+lSl)gii+Ut![. 

8i]>BHOSCHi8OLiTE,0  :  2  :  1  :  1  ^e^i^+li^ 

Maegamte,          1:6:4:1  (ft*,  D[*;Sii-|.8Xlgii.  =(*(&*,  fl»)+i2l)gii- 

[The  parallelism  of  the  Andalusite  and  Chlorite  sections  of  Silicates  has 

been  alluded  to.     In  the  former  there  are  the  formulas  fiSi^,  fiSi^,  fiSil  or 

(ft*,  fi)Si),  and  they  afford  a  key  to  the  formulas  of  the  latter  section^  for  the 
same  oxvf^en  ratios  are  repeated  with  only  the  addition  of  water,  as  is  illus- 
trated in  the  above  table. 

Margarodite  is  a  hydrous  mica,  and  may  belong  near  the  species  of  this 
section,  if  not  a  mere  alteration  of  common  mica,  without  a  subsequent  recon- 
struction into  a  distinct  form.  In  most  of  the  species,  following  I^rosclerite 
(A),  if  the  oxygen  of  the  water  be  added  to  that  of  the  bases,  the  ratio 
between  this  sum  and  that  of  the  silica  is  2: 1.1 
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HISINGERITE,  Bert,    Thranlite,  Kob,    Sillingite,  Berm, 

Imperfectly  crystallized.    Cleavage :  distinct  in  one  direction. 
Soft.    G.=3-045.    Color  black.    Streak  gre^iish-ffray  orbrown- 
isb-yellow.    Opaque.    Cross  fracture  earthy.    Sectue. 

Cbm;>o«t7«V)n.— $'e*Si+2FeSi+6:fi[,(RiddarliyttBii,  Rammelsberff^sSiliea  M'^,  per- 
oxyd  of  iron  84-9,  protoxyd  of  iron  28  6,  waUr  11-8=100.  Fe*SiH-^^i+9fi, 
(GiUinge,  R.)=SiIica  28*0,  peroxyd  of  iron  83*0,  protoxyd  of  iron  22*8,  water  16'?= 
100.  For  the  Oriieryfi  mineral  possibly  fe^i+iveSi+SS.  All  these  fonniilaaeoine 
under  the  general  formula  (^e*,9e)Si4'Aq. 

Analyses:  l,Berzeliu8,  (Po^.  xiii,  505);  2,8,  Bammelsberg,  (Pogg.  Izzr,  S98); 
4,  Hermann,  (J.  £  pr.  C9iem.  xTri,  288} ;  6,  KobeU,  (Fogg,  xir,  467) : 

11-75,  lln  0-77,  51  6-60=97'04,  BL 


1.  Gillinge, 

2.  Riddarhjrttan, 
8.  Gillinge, 
4.  Orijervfi, 


5i 

27-50 


Fe 

61-50 


''e 


88-07  84-78  17*59  11*54,  Ca  2*56,  Ag  0-46=51 00^  B. 

8218  80*10  8-68  19*87,  (Ja  5*50,  ftg  4*22=100,  B. 

_         ^                               29-51  10-74  87-49  18-00,  Mg  7 -7 8=98 -U,  Hermann. 

5.  Bodenmai8,7%raii/t<0, 81-28  48-42  5-70  19  12=99*52,  KobelL 


B.B.  fuses  to  a  black  ma^^etic  slaff.    tn  acids  easily  decomposed.    Oeean  in  eale 
■par  at  the  iron  mine  of  Gillinge  and  at  the  other  localities  mentioned. 
Hermann  names  the  Gillinge  and  Orgerrfi  (Finland^  mineral  GiUingiU. 


THURINGITE,  Brett,    Owenite,  F,  A.  Oenih,  Am.  J.  8ci  [2],  xri,  167. 

Massive.  An  aggregate  of  minute  scales.  Cleavage :  distinct 
in  one  direction. 

H.=2--2-5.  G.=3197,  Gentb;  3-186,  Smith;  3-151— 3-157, 
Thuringite.  Lustre  pearly.  Color  olive-green.  Streak  paler. 
Fracture  subconclioidal.  Very  tough.  Feel  of  powder  greasy. 
Odor  argillaceous. 

Competition. — if'e'Si+fifSi,  Xl)-}-8^,  if  one  third  of  the  alumina  replaces  silica. 
Analyses:  1,  8,  Smith,  (private  communication);  2,  P.  Keyser,  under  the  direction 
of  F.  A.  Genth,  (loo.  cit,  mean  of  results): 


5i 

Fe 

%1 

t^ 

An 

Sg 

Ca     JTa         &        fi[ 

1. 

Thuringite, 

22-05 

17-66 

16-40 

80-78 

0-89 

0-14         1144= 

99-86,  Smith. 

2. 

Owenite, 

28-21 

18-89 

15-59 

34-58 

tra. 

1-26 

0-86     0-41     0-08     10-69= 
99*97,  GenUL 

8. 

«< 

28*58 

14*83 

16-85 

88-20 

•""" 

1*52 

0*46     10-45= 

100-39,  Smith. 

B.B.  fuses  easily  to  an  iron-black  globule ;  with  borax,  an  iron  reaction,  and  with 


soda  evidence  of  a  trace  of  manganese.     Soluble  easily  in  dilute  muriatic  acid. 

-     Ifel -        -  ' 

aac  near  Harper^s 
D.  D.  Owen. 


Thuringite  is  from  near  Saalfeld  in  Thuriogia.    Found  in  the  metamorphic  rocln 
on  the  Potomac  near  Harper^s  Ferry.    0fBenit9  w«8  niunied  after  the  Gkologisty  Dr. 


Smith's  recent  analysis  of  the  Thuringite  shows  that  it  is  identical  with  Genth*s 
Owenite,  and  the  latter  name  has  therefore  to  yield  to  the  earlier  one. 

Rammelsberg  obtained  in  his  analysis  of  Thuringite,  (Pogg.  Ixviii,  515),  Si  22*41, 
9e  21*94,  £'e42*60,  &g  116,  £[  11*89=10«. 
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ETJPHYLLITE,  Silliman,  Jr.    Am.  J.  Sci.  [2],  viii,  882. 

Stmcture  as  in  mica,  but  lamince  not  as  easily  separable.  Bi- 
axial ;  angle  between  the  optical  axes  71i^,  Silliman. 

H.=3'5— 4-5.  G.=2-963— 3-008,  Silliman.  Lustre  of  cleavage 
surface  bright  pearly,  inclining  to  adamantine.  Color  white  to 
colorless ;  sides  faint  grayish  sea-green  or  whitish.  Transparent 
to  translucent ;  at  times  opaque  or  nearly  so.  Laminae  rather 
brittle. 

O^m^Mwrtow.— &'Si+83tl3i+6H==(tB*+|a)5i44t![^  :  t :  ]5ra=3  :  4: 11), 

Silica  41'8,  alnmina  42'2,  lime  1*4,  potash  8%  soda  5*8,  water  5*5.     Analyses : 
Smith  and  Brash,  (Am.  J.  ScL  [2],  zi,  209) : 


Si 


1.  IJnionyille,  40*29 

U.  "           89-64 

8.  **           40-21 

4  "           40-96 


Si 

Fe 

Ca 

Aff 

a 

<ra 

48-00 

1-80 

1-01 

0-62 

8-94 

516 

42-40 

1-60 

1-00 

0-70 

8*94 

6-16 

41-50 

1-50 

1-88 

0-78 

825 

4-26 

41-40 

1-80 

1-11 

0-70 

8-25 

4-26 

a 


<« 


<« 


M 


500=1 00-82, S.  A  B. 
508=  09-52, 
5-91=  99-29, 
6-23=  99-21, 

In  a  matrass  yields  water.  B.6w  exfoliates,  emits  a  strong  light,  and  in  the  forceps 
fases  on  the  edsea     Gives  traces  of  fluorine,  but  none  of  hthia. 

Occurs  associated  with  tourmaline  and  corundum  at  Unionville,  Delaware  Co., 
Pennsylvania.  The  impression  of  the  crystals  of  tourmaline  on  the  lateral  surface 
of  the  euphyllite  leaves  a  very  smooth  hard  looking  surface.  Also  in  the  saipe  vi- 
cinitjr  in  aggregated  laminae,  or  scales,  or  compact  masses. 

Smith  and  Brush  deduce  the  oxygen  ratio  1:9:9:2,  and  give  the  formula 
ItSi4-8'Si'-^2fi:  1:8:9:2  corresponds  better  with  the  analyses,  giving  the 
above  formula. 

Dr.  Smith  refers  here  with  a  query,  a  mica  found  by  him  with  the  emery  of  Asia 
Minor,  which  afforded  him  the  following  results,  (Aul  J.  Scl  [2],  xv,  62) : 

Si  Si  9e  da  Ag  An  i,jra  t[ 

42-80  40-61  1-80  8*01  tra,  tra,  undet.  5*62 

48*62  88-10  8*50  052  0*25  tra.  7  88  5*51 

42-71  87-52  2*82  1*41  tra,  tra.  undet  5*95 

42-60  87*45  1*70  0*68  tra.  tra.      9*76  5*20 


1.  Qumuchdagh, 

2.  Eulah, 
8.       " 
4.  Nicaria, 


They  afford  the  mean  oxygen  ratio,  excluding  the  water,  1:10:12. 


PYROSCLERITE,  KobelL    Chonikrite,  K'obilL    Ksemmercrite,  liord.    Rhodophyl- 
lite,  Oenth.    Vermiculite,  Webb.    Tabergite,  Rose.     Rhodochrome,  Rose, 


Hexagonal*  0 :  r =95° 31',  0  :  m=9S^ 58', 
0  :  n  (another  plane  in  same  series)  109°  4', 
Eolificharov.  Cleavage :  basal  perfect.  Oc- 
cnrs  foliated  and  massive ;  also  nbrons. 

H.=2-5— 3.  G.=2-6— 2-74.  Lustre  weak, 
pearly.  Color  green,  apple-green,  grayish, 
reddish.  Translucent.  Fracture  uneven  and 
splintery. 

(7ompon<{<m.— 8ft*Sif  4-S  SlSi  f +7itt=^}ft*-|-|Sl)5ii 
+lifi[=Siiica  82*6,  alumina  19*8,  magnesia  84*6,  water 

18*0=100.  In  part,  the  same  with  Sift  or  5i« ;  in  part  2fe' 
Bi+SlSi+6tt=(|&»+iXl)§i+2fl=«ilica  «7*6,  alumina 
14*2,  magnesia  88*2,  water  14*9;  and  the  same  with  1^^ 
for  Tabergite. 


468 
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Analyses:  1  Eobell,  (J.  f.  pr.  Ch.  ii.  51);  2,  Lychnell,  (K.  Y.  Ae.  H.,  18S«);  $, 
Kobelf,  (loc  cit);  4,  Svanberg,  (K.  V.  Ac.  H.,  1889,  155);  5,  Hartwall,   (JahreBb. 
xxiii,  266) j^  6,  T.  H.  Garrett,  (Am.  J.  Sci.  [21,  xr,  382)j  7,  Genth,  (Proc  Aead. 

malj 

cl  [ 
oit.);  18,  Croflsley,  (this  Min.  8d  edit,  291);  14,  T.  S.  Hant,(PhiL  Mag.  [4],  ii,  85): 


Nat.  Sci.  Philad.   1852,  121,  mean  of  two  analvBes);  8,  Hermann,  (J.  £  pr.  Chem. 
liii,  1);  9,  10,  Smith  and  Brush,  (Ahl  J.  Sol  [2],  xvi^47);  U,  12,  Hermann,  (loe. 

4,T. 


5i      SI      ^     Ag       Ca        ik<e        fi 

1.  Pyro9eUriU,   87*08  184S0  1-48  81  62     8*52  11-00=98-10,  EobelL 

a.  "  85-28  18-73    85-35     1-79     7-88,0ABit.6-28=W-76jL 

8.   Chwaikrite,      85*69  17*12    2250  12*60        1*46     9-00=98*87,  KobeM 

4.  Tahergite,        85*76  18*08    29*27      6*34  11*76,  An  1*64,  42*07,  MgF, 

1*1=s100-»8,St. 

5.  JTamniermttf,  87*0    14*2    1.0    81*5      1*5        1*5     13*0=99-7,  HartwalL 

6.  "  87*66  11*82  8*60  24-97    411       2*50  18*58,  JTi  0'«7=98-92,  Gar. 

7.  "  88-20  11-11  6-85  85*54   <rac*Pel*48  12*96,  Li, ]SraO-28, 4o*l,  G. 

8.  **  81*82  1510  0*90  85*24     "4-06  12-75,  Si  0*25=100*12,  Her. 

9.  "  88*26  10*69  4-78  85*98      "1*96  12*64,   t,  JTa   0*85=99-61, 

Smith  it  Bniah. 

10.  "  88*80  10*50  4-67  86*08      "1*60  18*25,  t,  JTa    0*85=99^5, 

Smith  it  Bmah. 

11.  *<  80*58  15*94  4*99  88*45     $"68*82  12*05=100*88,  Hermann. 

12.  RKodoehr&me,  84*64  10*60  5*50  85*47     9e2-00  12*08=100*14,  Hermann. 

18.    Vermieulite,    85*74  1642  27*44     $^610*02  10*80=99*92, Croaslej. 

14.  Loganite,         82*49  1818    85-77     0*95  9e2*14  16*92  (0  inclnded)=101-4& 

1,  From  Elba;  2,  Aker,  Sndermanland ;  8,  Elba ;  4,  Taberg;  5,  Siberia;  6  to  10, 
Texas,  Pa. ;  11,  12,  L.  Itkul ;  18,  Milbury,  Massachusetts. 

Nos.  6  to  10  are  of  similar  character ;  7  is  rhodophyllite  of  Genth ;  8  is  chrome* 
chlorite  of  Hermann.  The  varieties  seyerally  in  a  matrass  yield  water ;  and  B.B. 
fuse  with  difficulty  to  a  grayish  glass ;  with  borax  form  a  chrome-green  pearL 
Wholly  decomposed  b^  concentrated  sulphuric  acid. 

The  oxyd  of  chromium  varies  in  amount  with  the  color,  the  paler  Tarietiea  con- 
taining but  little.  Smith  and  Brush  attribute  the  nickel  to  mixed  sulphuret  of 
nickel     The  Aker  mineral  (anal.  2)  resembles  serpentine  in  appearance. 

Chonikrite  occurs  massive,  of  a  white  color,  glistening  lustre  and  weak  translu- 
cence  ;  found  with  pyrosclerite^  at  Elba.  B.B.  fuses  with  intumescence  to  a  grayish 
glass ;  soluble  in  muriatic  acid,  without  gelatinizing. 

Vermiculite  has  a  granular  scaly  structure  and  greasy  feel,  and  looks  like  steatite. 
The  scales  when  heated  (to  500°  or  600°  F)  open  out  into  worm-like  threads  made 
up  of  separated  laminee  of  cleavage ;  and  sometimes,  as  Dr.  C.  T.  Jackson  states, 
swelling  to  nearly  a  hundred  times  the  original  length  ;  and  if  confined  in  a  glass 
tube  this  expansion  is  so  powerful  as  to  break  it  with  an  explosion,  and  scatter  the 
glass  to  a  distance.  G.  =2*7 66.  In  the  forceps  a  scale  fuses  readily  to  a  yellowish- 
green  glass ;  with  soda  an  opaque  brown  bead ;  with  borax  or  salt  of  phoaphorus 
easily  a  glass,  yellow  while  hot  and  colorless  when  cold,  or  with  the  latter  mix  be- 
coming somewhat  milky- white  on  cooling.  Decomposed  by  muriatic  andsolphnrio 
acids.  In  a  matrass  yields  water  which  is  somewhat  alkaline.  Crossley's  analy- 
sis was  made  on  the  scales  carefully  separated  from  the  mealy  magnesianiMUM  with 
which  it  is  associated.     His  formula  is  that  of  pyrosclerite. 

Tabergite,  called  by  Werner  blue  talc  of  Taoerg  in  Wermland,  is  considered  a 
distinct  species  by  G.  Rose,  as  it  has  but  little  resemblance  to  pyrosclerite. 

Kcemmererite  occurs  in  hexagonal  prisms,  of  a  reddish  violet  color  like  lepidvlite. 
Cleavage  basal,  perfect.  Sometimes  plumose  massive.  H.=1'5 — 2.  G.=2*7 6,  Siberia; 
2*617 — 2-62,  Texas.  Lustre  pearly.  Translucent  Sectile  and  flexible.  Feel  greasy. 
Found  with  chromic  iron  at  Bissersk,  Siberia;  also  at  Texas,  Lancaster  Co.,  Penn- 
sylvania, with  chromic  iron  in  serpentine ;  the  crystals  are  hexagonal  or  rhombic 
prisms,  sometimes  with  the  basal  edges  replaoea;  also  crystalliaed  at  Harolds- 
wick  in  Unst,  Shetlands. 

Rhodochrome  has  a  greenish  black  color,  bat  is  peach-blossom-red  in  thin  splinters^ 
It  occurs  massive  with  a  fine  scaly  structure,  and  a  splintery  fracture.  H,=2-5 — S. 
G.=2-668;  t2-C6,  Hermann.  B.B.  strongly  heated  fuses  on  the  edges  to  a  yellow 
enamel.     Affords  a  chrome-green  glass  with  borax.    Dissolves  witn  difficulty  in 
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moriatic  ui£    From  the  ieUod  Tioo,  Qre«c«,  and  from  BUserek  and  KyscIitiiiiBk 
in  the  Vnl 

Loganile,  T.  3.  Hunt,  from  Calumet  Island,  on  the  Ottawa,  Canada,  has  a  weak 
Bubreainons  lustre,  pale  or  dark  browaiah  i^olor,  and  grayish  streak;  U.=3.  Q.^^S 
— 8'S4:  aometiraes  in  crystals  wth  rounded  angles,  which  ippear  to  be  pseudo- 
inorpbs;  one  gave  the  angle  121°,  near  that  of  hornblende.  Associated  with  aerpon- 
tine,  phlogopite,  pyrites  and  apatite  ia  cryatallina  limestone. 

Uermsna  has  found  in  blue  Baltitnorite,  from  Bare  Hilts,  near  Baltimore,  Md.,  3S'SS 
percent  of  silica,  7-23  alumina;  434  chromic  acid,  with  289  te,  SB'SB  lilg,  1214  B. 
1-80  0;  while  ThamsoD,  who  inatitnted  the  a_pecies,  obtained  lOIX  of  ailica  and 
I'SU  of  alumina.     Hermann's  mineral  may  be  impure  pyroaclerite. 

Delewe  has  analyzed  a  Serpentine-like  mineral,  remutety  related  to  pyrosclerite, 
(ron  the  granular  hmeatoneat  the  Vosgei,  {Ann.  deaM.  [4],  zz,  IfiG).  It  is  soft,  with 
•  greasy  or  waxy  lustre,  grayish,  bluish,  and  emerald-green  color.  G.=i-i2i. 
Analysis,  in  which  the  magnesia  was  determined  by  the  lou,  afforded  Si  38-39,  iiil 
a6'54,  Sr  (race,  f'e  0-69,  Mn  Iraee,  Ca  0-fl7,Stg(by  diff.)  2218  fl  n66=100. 

The  name  pyroteterite  is  from  xvf.Jire,  luAn/ui,  /uird,  (refractory) ;  chonikrite,  from 
vHHiOi/unoii,  npirac,  («(,  alluding  to  ita  differing  from  some  allied  minerals  in  ita 
iusibilitv ;  Kummtreritt,  after  H.  K»mmerer ;  lUutdochrome,  from  ftitt,  rote,  xfft 
eoior;   Vermieulilt,  from  Termioolus,  a  little  itorm,  alluding  to  the  blowpipe  action. 

CLIBOCHLORE,  W.  P.  Slake,  Am.  J.  Sd.  [2],  lii,  SSS. 

Trimetric  and  hemihedral ;  structure  micaceous,  and  cryetalline 
planes  often  equilateral  triangles.    Optically  biaxial ;  apparent  an- 

464— Katural  siie. 
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gle  between  the  axes  S4P  30',  (or  80''  to  86^) ;  plane  of  the  aze^ 
perpendicular  to  cleavage  surface,  but  the  two  unequally  inclined 
to  this  surface,  one  at  about  549.  the  other  30**.  In  large  crrstab 
and  plates.  Often  compounded,  the  crystals  givinff  a  secona  pair 
of  optical  axes,  making  60^,  with  the  other.  QrjeMB  have  uflaally 
a  rhombohedral  aspect,  as  in  f.  464. 

H.=2 — 2-25.  (t.= 2*714,  but  probably  too  low,  as  the  speci- 
mens could  not  be  obtained  wholly  free  from  air,  (Blake).  Lustre 
somewhat  pearly.  Color  olive-green.  Transparent,  unless  in  thick 
plates.    Somewnat  elastic. 

C<>m/>ott<tofi.— 5ft'Sif+8SlSi<+12&=(f  6*4-|fi)Sii+lifi«^  82-S»  afamihu 
18*6,  magnesia  86*0,  water  12*9=100.  Perhaps  6* :  S=7  : 4,  instead  of  6:8, 
which  gives  Silica  32*6,  alumina  17*9,  magnesia  86 "6,  water  12*9=100,  eoirespoad- 
ing  closely  with  yon  Kobell's  analysii. 

Analyses:  1,  2,  W.  J.  Craw,  (Am.  J.  ScL  [21  ziii,  222);  8,  Kobell,  (GeL  Annii^ 
No.48  Ap.  10,1854): 

^  Si         XI        f  e      ^        »g        fl 

1.  Chester  Co.,  Pa.,    81*84    17*47    8*86     1*69    88*44    12*60=100-89,  Crmw. 


2.      " 

8.  Bavaria, 


12*60=100^8,  Cr»w. 
11-60,  ^e  4*26=100-40,  K. 


'  81*78  22-71  88-64 

88*49     15*87     2*80    0*66     82*94 

KB.  like  chlorite;  shows  traces  of  fusion  on  the  edges.  Abundant  with semn- 
tine  in  large  crystals  and  plates  at  Westchester,  Chester  Co.,  Pa, ;  at  Unionvilla,  n. ; 
at  Leugast,  Bavaria. 

A  line  between  the  apparent  optical  axes  is  a  perpendicular  to  one  side  fft  the 
triangular  plates  of  the  mineraL 

Helminth,  {O.  If.  Otto  Volffer,  Entw.  Min.  142).  A  chlorite  occurring  in  feld- 
spar and  quartz,  and  resembling  f.  467,  but  the  prisms  trimetric  or  monodinic  /:  1 
nearly  12u° ;  the  rhombic  prisms  with  the  acute  edges  truncated  by  a  striated  plane 
unlike  /.     O  :  /nearly  90^.    No  analysis  is  given ;  and  it  may  be  eUno^oret 


CHLORITE,  Werner.    Leuchtenbergite,  Komonen,    Ripidolite,  Kobell. 

Rhombohedral.    H  : i?=75o  22^',  0  :  ^=113^-  58';  a  :  1-948. 

465 

4M 


467 


0  :  2=102°  32',  2  :  2=64°  34',  f  :  1=71^  24',  V  :  ^=63°  14J', 
(Pennine).     Usually  massive  granular,  also  foliated. 
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Cleavage  basal,  highly  perfect    Crystals  often  tabular,  crested. 

H.=2 — 2-6;  sometimes  3  on  lateral  edges.  G.=2*65— 2-85; 
2*673,  Ala,  Piedmont.  Lustre  vitreous  when  pearly.  Color  dull 
emerald-green,  seen  in  the  direction  of  the  axis,  and  yellowish  or 
hyacinth-red,  at  right  angles  with  it :  sometimes  silver-white. 
Massive  varieties  olive-green.  Transparent — subtranslucent.  Lam- 
inae not  elastic. 


Cbm;)o«t^'on.---5&^if-f 8iKlSi^+12£[=r(|6*+ffi)Sli+lift=9i]ica  82-6,  alumina 


(Ann.  Ch.  Ph.  [8],  x,  428) : 


5i      £l     Ag         te     IlLn     tL 

1.  Achmatowsk,  8088  16*97  38*97        4*87 12-e8=98-8l,  Vairentrapp. 

2.  "  81-26  18-72  32-08        5-10 12-63=99-78.  KobelL 

8.  "  81  14  1714  34-40        886  0*53  12-20, in8ol.0-8o=100-ll,K. 

4.  SchwarzenBtein,  8268  14*67  88-11       697  028  12*10,  insoL  1-02=99*78,  K. 

6.  Zillerthal,  81*47  16*67  82*66       697  0*01  12-42=9911,  BriieL 

6.  Pyrenees, G.=2-616,  821    186    86-7         0*6    121=100,  Dolesftc. 

7.  Ala,  G.=2-678,  80*01  19*11  33-15Pe  4*81 12-62=99*60,  Marignac. 

8.  SlatoQst,  80-27  19*89  83*18    "  4-42 12-64=100*26,  Marignae. 

9.  "     {whUe\  80*80  17-27  87-07    "1*37 12*80=98-82,  Hermann. 

10.  Leuehtenberffite,  82*85  18*00  82*29   "  4*37 12*60=99*61,  Hermann. 

11.  Zermath,  Pennine,  88*07    9*69  82-84  t  11-86 12*68=99*08,  Schweixer. 

12.  "  "  83-36  18-24  34-21  P   6*98 12*80,  Cr  020=99*74,  M. 

18.  "  "  83*40  18-4134-67  "  6-78 12*74,  "   015=100,  M. 

14.  Binnen,  "  88-96  1846  83-71  "  6*12 12*62,  "  0*24=100,  M. 

Other  analyses  :  A.  MeDonnell,  (Proe.  R.  Iri^  Ae.  r,  807) ;  Delesse,  (Ann.  d.  M. 
[41.  zviii,  809,  loc.  Ool  de  Pertnis). 

Yields  water  in  a  matrass.  B.B.  on  eharcoal  fuses  to  a  globule,  at  least  on  the 
edges ;  fflass  with  borax  colored  with  iron.  Not  dissolved  with  soda.  Thin  leaves 
are  soluble  in  concentrated  snlphuric  acid. 

Chlorite  forms  extensive  beds  in  Plutonic  regions,  and  is  the  characterixing  in- 
gredient  of  chlorite  slate.  Often  occurs  in  quartz  crystals,  in  yermiform  crystal- 
lizations, and  fl  467  is  an  enlarged  view  of  a  i>art  of  a  sp^imen  from  New  Ilamp- 
■hire,  described  by  Professor  Hubbard.  Octanedral  crystals  of  magnetic  iron,  and 
hornblende,  are  the  most  common  minerals  in  chlorite  and  chlorite  slate. 

Chlorite  occurs  at  the  above-mentioned  localities  and  in  various  parts  of  the 
Eastern  United  States.  The  name  is  from  x^ta^s^  green,  Kokscharov,  in  a  paper 
on  the  crystallization  of  chlorite,  mentions  numerous  planes,  and  their  angles.  But 
the  micaceous  minerals  vary  so  much  by  distortion  that  the  angles  are  seldom  trust- 
worthy. (Verb.  Min.  Oes.  St.  PetersK,  1860-61,  and  Am.  J.  Scl,  [2],  st,  487>  Fig. 
466  is  from  Kokseharov*s  paper. 

Leuehtenbergite  is  ft*om  fte«r  Slatoust,  in  the  XJrat  Breithaupt  eonstders  it  an  al- 
tered chlorite :  Komonea  frand  but  8*62  per  cent  of  water.  Kengott  regards  it  as 
a  distinct  species. 

The  Pihiiie  of  Sefetrom  frotn  Fahhm,  is  a  doubtful  «|>eciee  between  talc  and  mica. 
The  Tale  Zograpkique<ti  HaQy  is  e  green  eartK 

A  Cklorite-like  mineral  from  Pressburg,  Hungary,  analyzed  by  von  Bauer  and  de- 
scribed by  Kengott,  (Sitzb.  zi,  609,  1863),  is  a  hydrous  biotite,  affording  the  oxvgen 
ratio  for  the  protoxyds.  peroxyds,  silica  and  water,  1:1:2:1  and  formula  ft*  Si't' 
S3i+3A  or  (ifi*+49)Si+IiA  Von  Hauer  obtained  (loa  cit)  Si  8818,  21  21*60, 
t*e  19*92,  liilji  2-61,  Hg(loss)  18*76,  ^  8*98. 
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DELESSITE,  Kaumann,    Chlorite  FerrugineiMe,  JMeitt.    TSfifffwhlorit. 

Massive,  with  a  short  fibrons  or  scaly  feathery  texture. 
H.=2'5.    G.=2-89.    Color  olive-green  to  blackish-green^ 

C«>wx)o«««m.--ftfli*+flSiJ+8fi==(ifeM-ifi}Bil-f-lifiL  Anmlysi*  by  DeleiMb 
(Ann.  des  M.  [4],  xri,  520) : 

3i  29*45  £1 18-25  9e  B'lY  :^e  1512  fig  15-82  Ca  045  tL  12*67=99-Sa. 

In  a  matrass  yields  water  and  becomes  brown.  KR  fuses  with  difflonlty,  on  tbe 
edges.     Easily  soluble  in  acids,  affording  a  deposit  of  liliea. 

Occnrs  in  the  amygdaloidal  porphyry  of  Oberstein  and  Zwickan. 

The  Orengeaite  of  Uisinger  from  Grengeeberg  in  Dalecarlia  is  referred  htf«.  G, 
=8*1.  Color  darld^reen.  According  to  Uisinger,  it  contains  5i  87-01,  Si  14*81, 
Sin  218,  te  25*63,  Mg  14*81,  ^  12*58. 


RIPIDOLrrE,  G.  RoiB,    Chlorite,  in  part 

Hexagonal.  Cleavage:  basal,  eminent.  Crystals  from  Tyrolin 
double  pyramids,  pyramidal  edges  132°  40',  basal  106®  60',  Des- 
cloizeaux. 

II. =1 — 2.  G.=2-78 — 2-96.  Translucent — ^nearly  transparent 
Lustre  pearly.  Color  green,  olive-ffreen ;  across  the  axis,  bv  trans- 
mitted li^bt,  red.  Streak  xmcolored  or  greenish.  Laminse  flexible, 
not  elastic. 

(7ampo**7tV>n.— ft»3i*+Xl  Si*+8fl=(4lt'+iXl)Si»+Ufl=(  if  fig  :  f-cssl  :  1) 
Silica  27*2,  alumina  28*1,  magnesia  18*5,  protozyd  of  iron  24*2,  water  12*laBlO0i 

Analyses:  1,  Varrentrapp;  2,  8,  4,  Kobell,  (J.  t  pr.  Ch.  xvi);  5,  6»  Marignae, 
(Ann.  Ch.  Phys.  xiv,  [8],  69) ;  7,  Hermann;  8,  J.  L.  Smith,  (AnL  J.  ScL,  [2],  xi,65): 

Si  £1       fig  tti      fin      a 

1.  St.  Gothard,  25*87  18*50  17*09  28*79   8*96=98*70,  Varr. 

2.  Zillerthal,  G.=2*78,    26*51  21*81  22*83  16*00 12*00=98*15.  Kobell. 

8.  "        G.=2*88,    27*82  20*69  24*89  16*28  0*47   12*00=100*60, 

4.  Rauris,  G.=2*9,           26  06     18*47  14*69       26*87  0*62  10*45,  gan.  2*24=99*40,  K. 
6.  Dauphiny,  26*88     17*52  13*84       29.76 1 1  88=99*83,  Marignae. 

6.  "  27*14     19*19  16*78       24*76    11*50=99*87,         " 

7.  Miask,  25*60     22*21  80*96  Fe  5*00   13*43,  2*25  undec.  H. 

8.  Gumuch-dagh,  27*20     18*62  17*64  ]^e23*21    10*61=98*28,  Smith. 

Anal^'sea  2,  8,  are  of  the  Lophoite  of  Breithanpt ;  R  :  0=105**  14'.  Analysee  4 
is  of  his  Ogeoite. 

B.B.  like  chlorite.  Ramroelsberg  makes  the  St.  Gothard  ripidolite  (anaL  1)  to 
contain  16*89  f'e  and  13*22  9e,  and  finds  reason  for  changing  other  analyeea  eorres- 
pondinijrly. 

Ripiilolite  occnrs  at  the  localities  above-mentioned,  and  also  in  Scotland  ;  at  On- 
mueh-dngh,  in  Asia  Minor,  with  Emery,  etc.     The  name  ripidolite  is  from  ^ivic,  a/an. 

The  *•  chlorite'*  of  TVaversella  has  all  the  characters  of  a  nexagonal  chlorite,  occur- 
ring^ in  rather  large  hexagonal  plates  regularly  grouped.  But  Marignae  considers  it 
a  mixture  of  talc  and  chlorite.    His  analyses  obtained,  (Ann.  Ch.  Phys.  [8],  xiv, 

5i  88*45        il  11*75        ^e  12*82  fig  28*19  fl  8*49=99'70. 

89*81               12*66              11*10  26-41              7*79=99*67. 

41*8t              11-42             10*09  29*67             7*66=100*18. 
It  has  the  greasy  feel  of  talc. 
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ArintosiDERiTE,  Sandberger,  (Ueb.  Geol.  Nassan).  A  ferruginoua  ripidolite,  differ- 
ing from  the  above  in  coniaiDine  protoxyd  of  iron  replacing  tlie  magnesia,  and  hav- 
ing less  water.     Occurs  fine  scaly  granular. 

(^brnpoM^ian.— According  to  Sandberger,  Si  26*45,  £l  21*25,  ^e  44*24,  iSfg  1*06, 
fi[  'r*74=slOO*74=(i^e»+i3kl)Si*+fl.     From  Weilburg. 

Metachlorite,  List.  Foliated  columnar,  like  chlorite,  vitreous  to  pearly  in  lustre, 
dull  leek  green  color.    IL=2'5.     Composition  according  to  K.  List: 

3i         Si         fe      iig      CtL       ti       ifa,       Z 
28-77     16*48    40*86     810    0*74     1-37    0-08     18-75=99*60. 

Whence  the  oxygen  ratio  for  S,  fi,  Si,  fl,  is  10*65  :  7*67  :  12*59  :  12*22,  which 
gives  for  the  oxygen  of  the  bases  and  silica  the  ratio   18*82:  12*59=8  :  2,  as  in 

Aphrosiderite ;  the  formula  is  therefore  4R'Si*-f8fiSi*+lfl9f =("7  ^'+ffi)  Si*+2l)[. 
JB.B.  fuses  on  the  edges  to  a  dark  enamel     Gelatinizes  in  the  cold  with  muriatic 
acid. 


CLINTONITE,  Mather.    Seybertite,  Cflem8<m,  Holmesite,  Thomson.    Chrysophane. 
Breit.     Xantnophyllite,  Jiose.    Brandisite,  Liebener. 

Usually  in  tabular  crystals,  or  foliated  massive;  sometimes 
lamellar  radiate.  Structure  thin  foliated,  or  micaceous  parallel  to 
the  base. 

H.=4 — 5.  G.=3 — 3*1.  Lustre  pearly  submetallic.  Color 
reddish-brown,  yellowish,  copper-red.  Streak  uncolored,  or  slightly 
yellowish  or  grayish.     Folia  brittle. 

Oompositum. — ^Meitzendorff's  analyses  give  the  oxygen  ratio  for  ft,  fi.  Si,  £[, 
8:6:2:  1=8 A*,  Siiibl,  2Si,  8£[,  whence,  if  2'M  replace  silica,  we  have  the  formula 

ft»Si*+Xl  (Si,  Xl)l+fl=:(ift>-H*lXSi,  ftl)i-|.ia 

Analyses:  1,  Clemson,  (Am.  J.  Sci.  xxiv,  171);  2,  Richardson,  [ITolme$ite\  (Rec. 
Gen.  Sci.  May,  1886);  8,  4,  5,  Meitzcndorif  in  Rose's  labratory,  (Xanihopkyllite), 
(Pogg.  Iviii,  165);  6,  KobeU,  (the  Diaterrite),  (J.  f.  pr.  Chem,  xli,  164): 

Si         £1        Ag        Ca         fe  tL 

1.  Amity.  Clint  17*0      87*6      24*8      10*7        50  8*6=98*2,  Clemson. 

2.  "  »      "       19*85     44*75       9*06     ll*45Pe4*80        4*56,  An  l*85,Zr2'O5,HF0-V 

=98*26,  B. 
8.  81atoust,X!in^.l6*55  43*73  19*04  18*12 f'e 2*62 ign.4*88,Sra 0*67=100*06,  Meit 
4.         "  "     16*41     48*17     19*47     14*50       2*28    "  4*45,  if^Ta  0*62=100*85.  M. 

6.         "  "     16*20    44*96     19*48     1215       2*78    "  4*88,  Sa  0-65=100*86,  M. 

6.  Fassa,i>tf<tfr.   20-00    48*22    25*01      400 9e8  60  &  8*60,  &  0*57=100,  EobelL 

B.B.  infusible  alone,  but  whitens ;  with  borax  or  soda  forms  a  transparent  pearl. 
In  powder  acted  on  by  concentrated  acids. 

Occurs  at  Amity,  N.  T.,  in  limestone  beds  connected  with  serpentine,  along  with 
hornblende,  spinel,  pyroxene,  and  graphite.  Also  (the  JCanthophyllite)  in  the 
8chischimskian  mountains,  near  Slatoust,  in  implanted  globules  about  an  inch  and 
ahalfthroughfConsisting  within  of  the  mineral;  and  in  columnar  and  lamellar  indi- 
viduals, which  sometimes  contain  within  thin  tabular  crystals  of  a  hexagonal  form, 
secondary  apparently  to  a  rhombic  prism.  Also  (the  IHtterrite,  called  also 
Brandisite)  in  the  valley  of  Fassa,  Tyrol,  in  hexagonal  prisms.  IL  of  base  5,  of 
aides  6—6*5.     G.  =8*042— 8*051. 
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DESCBIPnTE  MINERALOGT. 


The  clintonite  was  discovered  over  twenty  years  since,  and  thus  named  by  Messn. 
Fitch,  Mather,  and  Horton,  in  honor  of  the  Hon.  De  Witt  Clinton.  It  was  snUse- 
quently  analyzed  by  Clemson  and  named  Seyhertite,  Dr.  Thomaon's  HolmetUe  was 
baAed  on  the  same  mineral.  Breithaupt  makes  the  crystallization  monoolinie,  and 
gives  the  angle  between  the  lateral  planes  94^. 


CULORITOID.  Chloritspath,  FUdler,  Barytophyllit,  BreU,  Masonite,  C,  T,  Jaekson, 

Coarsely  foliated,  mas.'^ive,  folia  often  curved  or  bent,  and 
brittle  ;  sometimes  also  a  transvei^se  cleavage. 

H.=5-5— 6.  G.— 8-557,  chloritoid;  8-450,  masonite;  8-52, 
Ilennami,  (anal.  6).  Color  dark  gray,  greenish-gray,  greenish- 
black.  Streak  uncolored,  or  slightly  greenish.  Lustre  weak, 
pearly. 

(7om;>o*t<fon.— fe*5ii+2XlSif-f-3tt=^jS»-|i3tl)Sif+t5[===Silica  27*6,  alranina  81-J. 
protox^'d  of  iron  82*9>  water  8-2=100.     Whitney  obtained  one  third  less  water. 

Also  for  the  chloritoid  of  Asia  Minor  and  Bregratten,  fi'5i^-h8£l5i^+8fi=<i6' 
Hh|fi)Si+|£[=Silica  24-0,  alumina  40*5,  protoxyd  of  iron  28*4,  water  7*1.  The 
Bregratten  mineral  contains  one  third  less  water,  (^tl  in  the  last  formula). 

•  Analyses :  1,  Bonsdorif,  (O.  Rose,  Reise  n.  d.  Ural,  i,  252) ;  2,  J.  D.  Whitney,  (Proe. 
Best,  a  N.  Hist.  1849,  100);  Delesse,  (Ann.  Ch.  Phys.  [8],  iz,  886) ;  4,  Eob«U,  (J.  £ 
pr.  Ch.  Iviii,  40) ;  5,  J.  L.  Smith,  (Am.  J.  ScL  [2],  u,  64) ;  6,  Hermann,  (J.  £  pr.  C9l 
liii,  18) ;  7,  KobeU,  (GeL  Anz.  Ap.  1854) : 


1.  Chloritoid^ 

2.  Masonitef 
8.  Sitmofidine, 
4. 

6.  Asia  Minor, 

6.  Katharinenburg,  24*54 

7.  Bregratten,  26*19 


Si 

27-48 

28-27 

24-1 

26-75 

23-91 


£1 

86-67 
8216 
48-2 
37-60 
39-62 
80-72 
88-30 


Pe 

27-06 

88-72 

23-8 

21-00 

28-05 

17-30 

21-11 


fig 
4-29 
0-18 


tL 


6*96,  Sin  0-80=101-64,  Bonsd. 
6-00=99-28,  Whitney. 

7-6,  Ti  /r.=98'7.  Defease. 

6-20    7-80,  undec.  0-6=98-76,  Kobell. 

7  -08=98  -56,  Smith. 

3-75     6-38,  Pe  17  28=99-97,  Hermann. 
8-80    6-60,  "  6-00=100-40,  EobelL 


In  a  matrass  yields  water.  B.B.  infusible,  but  becomes  darker  and  magnetic 
Wholly  dissolved  by  sulphuric  acid.  The  masonite  fuses  with  difficulty  to  a  dark 
green  enamel. 

Occurs  at  Koroibrod  near  Katharinenburg  in  the  Ural,  associated  with  mica  and 
kvanite  ;  at  Bregratten  in  the  Tyrol  The  masonite  occurs  in  compact  argillite,  near 
Natic  village,  Rhode  Island.  « 

A  related  mineral  found  on  the  Corundum  of  North  Carolina  has  been  eaUed 
Corftndophilite  by  Shepard,  (Am.  J.  Sci.  [2],  xii,  211).  Shepard  mentions  some 
angles  which  are  nearly  those  of  common  mica.  It  is  dark  green,  lamellar,  brittle. 
No  analyses  givdn  except  one  with  20  per  cent.  loss. 

The  Sismondine  of  DeUsse  occurs  at  St.  Marcel,  in  chlorite  slate,  and  resembles 
chloritoid,  agreeing  in  composition,  according  to  von  Kobell,  with  the  Bregratten 
mineral ;  color  dark  grayish  or  blackish  green ;  structure  foliated ;  G.=:8*566 ; 
H.=6-5. 

B.B.  nearly  infusible  and  forms  a  blackish  glass ;  after  heating,  magnetic  Yields 
water ;  with  borax  dissolves  and  affords  the  reaction  of  iron ;  not  dissolved  in 
strong  muriatic  acid,  but  attacked  by  sulphuric  after  long  heating. 

CiiLoarrK  Spar.— A  mineral  from  the  Ural,  referred  to  chloritoid  and  resembling 
it,  afforded  Erdmanu  (J.  f.  pr.  Chem.  vi.  89)  no  water.  He  obtained  5i  24-90, 
ftl  46-20,  ^e  28-89,  which  is  equivalent  to  Si'4l«^e\  or  ^e»Sl-(-23tlSi. 
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CRONSTEDTITE,  Steinmann.     Chloromelau,  Naumann, 

Rhonibohedral.  Occiii*s  in  hexagonal  prisnis,  tapering  tx)wards 
the  summit,  or  adhering  laterally  ;  also  in  diverging  groups,  reni- 
fonn  and  amorphous.     Cleavage :  basal,  highly  perfect. 

H.=2-5.  G.=3'348.  Lustre  brilliantly  vitreous.  Color  brown- 
ish-black. Streak  dark  leek-green.  Opaque.  N^ot  brittle.  Thin 
laminae  elastic 

• 

CVwi/M)«/»o«.--&'Si4-}-Pe5ii-|-8B[=(ife*+ifi)5i^-J-litt.  Analyses :  1,  Steinmann, 
(Schw.  J.  xxxii,  69) ;  2,  same,  as  corrected  by  Eobell,  (Scbw.  J.  Ixii,  196): 


Si 

^e 

Ag 

liTn 

£[ 

1. 

22-452 

58-852 

2*885 

5-078 

10-70ri=l>9-968,  St^inmann. 

2. 

22-452 

27112 

2-885 

5-078 

10-700,  Pe  85-850=108-577,  KobelL 

B.B.  froths  and  fuses  on  the  edges,  yielding,  according  to  KobeU,  a  magnetic  gray 
globule.  With  borax  gives  the  reaction  of  iron  and  manganese.  In  powder  ge- 
mtiuizes  in  concentrated  muriatic  acid. 

Accompanies  hydrate  of  iron  and  calc  spar,  in  veins  containing  silver  ores,  at 
Przibram  in  Bohemia.  It  occurs  also  at  Wheal  Maudlin  in  Cornwall,  in  diverging 
groups.     Named  after  the  Swedish  mineralogist  and  chemist,  Cronstedt. 


SIDEROCHISOLITE,  Wemekink,  Pogg.  i,  387. 

Hexagonal  or  rhombohedral.  Observed  planes  <?,/,  1.  Crystals 
minute  and  often  hemispherically  grouped.  Cleavage :  basal, 
perfect.     Massive. 

H.=2'5.  G.=3 — 3'4.  Lustre  splendent  Color  pure  velvet- 
black  when  crystallized,  dark  greenish-gray.  Streak  leek-green, 
greenish-gray.     Opaque. 

Ccmpo9itUm, — l'e*Si'^-f-iH.  Analysis  by  WemekinV,  (on  three  gprains  of  the  min- 
eral, loc  ciL) : 

3il6-3,        J'ePe75-6,        Si  41,        fl  7-8=108-2.  Wernekink. 

RB.  fuses  easily  to  an  iron-black  magnetic  globule,  according  to  Wernekiuk ;  in- 
fusible,  Berzelius.     Gelatinizes  in  muriatic  acid. 

Orystallized  specimens  occur  in  cavities  of  magnetic  pyrites  and  sparry  iron  ore, 
at  Conghonas  do  Campo  in  BraziL  Named  from  viSri^t,  iron,  and  v;^ivref,  eleavable, 
XiOot,  $tone. 

ChamoUite,  as  analyzed  by  Berthier,  (Ann.  d.  Mines,  y,  898),  has  nearly  the  above 
composition,  his  result  giving 

5i  14-8,    fe  60-5,  Si  7-8,   £[  17*4=100,  with  16  per  cent  of  carbonate  of  lime. 

It  is  considered  a  mixture  of  magnetic  iron  and  a  hydrous  silicate  of  alumina.  U 
occurs  in  beds  of  smaU  extent  in  a  limestone  mountain  abounding  in  ammonites  at 
Chamoisin  in  the  Valais.  It  has  a  black  earthy  appearance,  and  becomes  red  be- 
fore the  blowpipe. 
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MAEGARITE,  Fucht,    Perlglimmer,  Z.    Emerylite,  Smith,    Ck>nindellite  and  Cling- 

manite,  Silliman. 

Trimeti'ic ;  hemiliedral,  with  a  monoclinic  aspect,  like  Musco- 
vite. /:  7=119°— 120°,  <?  :  r=152<>— 153%  ^  :  <=144°— 145% 
O  :  5=1290—1340,  0  :  iX=90°.  lateral  planes  horizontally  stria- 
ted. Cleavage:  basal,  eminent,  usually 
in  intersecting  or  aggregated  laminse,  some- 
times compact  massive,  with  a  somewhat 
scaly  structure. 

H.=3-5— 4-5.  G.=3-032— 2-99,  the  lat- 
ter for  Margarite,  Hermann ;  2-995  Emery- 
lite,  Silliman,  Jr.  Lustre  of  base  pearly,  laterally  vitreous.  Col- 
or grayish,  reddish-white,  yellowish.  Translucent — subtranslucent 
Laminse  rather  brittle. 

CompMi^tofi.— lft*Si-|-8£l*Si+3£[=:^ilica801,  alumina  61*2,  lime  11-6,  soda  8-«, 

water  1  -5.     Or,  making  the  water  basic,  (^\  ]^')5ii+33afclSii. 

Analyses:  l-i»,  J.  L.  Smith,  (Am.  J.  Sci.  [2],  xi,  69,  and  xv,  208);  10-18,  W.  J. 
Craw,  (ib.  viii,  879);  U,  B.  Silliman,  Jr.,  (this  Min.  8d  edit,  862);  16,  W.  J.  Craw, 
(ibid.);  16,  C.  Hartshorne  in  Laboratory  of  J.  C.  Booth,  (ibid.  362);  17,  Hennami, 
(J.  £  pr.  Chem.  liii,  1) ;  18,  19,  J.  L.  Smith  and  G.  J.  Brush,  (Am.  J.  ScL  [2],  rv,  209) : 


1.  Guniuch-da^h, 

2.  Island  of  Nicaria, 
8. 

Island  of  Xaxoa, 


4. 
6. 
6. 
7. 

8. 


«t 


(i 


Gun  inch- dagh, 


<( 


t( 


(t 


9.  Siberia, 
10.  Village  Green,  Pa.. 
11. 
12. 
IS. 
14.  Buncombe  Co.,  N.  C 

16.  Union ville.  Pa., 
16. 

17.  Margarite f 
18. 
19. 


« 


Si       £1  9e 

29-66  60-88  1-78 

:jO-22  4967  1-83 

29-87  48-48  1-63 

80-02  49-52  1-65 

28-90  48-63  0*87 

0-10  50-08  undet. 

80  •90  48-21  2-81 

31-93  48-80  1-50 

28-50  51-02  1-78 

32-31  49"24  

8106  51-20  

31-26  51-60 

30-18  51 -40  

2917  48-40  

29-99  50-67  

82-15  54-28  tra4:e 

82-46  4918  1-84 

28-47  50-24  1-65 


Ca    iig 

18-66  0-60 
11*57  trace 
10*84  trace 
10*82  0-48 
11*92  undet. 
10-80 


&,  ]^a 
1*50 
2-81 
2-86 
1*25 


fl 


c< 


9*63 
9-41 


t( 


<i 


(( 


K 


28-64        51-66 
0-05  of  this  is  £L 


8-41,  J.  L.  Smith. 

6*12,  J.  L.  Smith. 

4*32,  J.  L.  Smith. 

6*66,  J.  Lu  Smith. 

5*08,  J.  L.  Smith. 

4-52,  J.  L.  Smith. 

4-61,  J.  L.  Smith. 

3-62,  'An   trace  J. 
L.  Smith. 

6*04,  J.  I^  Smith. 

5-27,  W.  J.  Craw. 

5-27.  W.  J.  Craw. 

4-27,  W.  J.  Craw. 
2-77     4*52,  W.  J.  Craw. 
6-15     8-99,HF2-03,S.Jr. 
2-47     5-14.  W.  J.  Craw. 
undet.    0-50,  Hartshorne. 
1*7 6»  4-98=100-80,IIer. 
1-87*'  6-00=99-26,  & 
2-01*'  4-76=10O-0, 

^  trace  of  fc 


12-06 
10-66  0-80 

9-24  0-28 
10-15  0-60 
10-87  0-72 

9-87  1-24 
11*81  0-62 
11-36  0-05 

7-42  8-21 
11-60  0-70 
12*25  0-68 


UDdct. 

t< 
2-31 


undet. 
2-21 
2*97 
1-22 


(t 


The  Bpecimens  of  Margarite  analyzed  by  Smith  and  Brush,  were  from  Sterzing, 
the  original  locality,  and  leave  no  doubt  of  the  identity,  as  observed  by  Smith.  The 
early  analyses  of  Margarite  were  wide  from  the  truth.  Corunddlite  and  Clingman- 
ite  were  based  on  an  incorrect  determination  of  the  silica  in  the  analyses. 

Margarite  occurs  in  chlorite  at  Sterzing  in  the  T}'rol ;  at  the  different  localities 
of  emery  in  Asia  Minor,  and  the  Grecian  Archipelago,  as  discovered  by  Dr.  Smith; 
with  corundum  at  Village  Green,  Delaware  Co.,  Pa. ;  at  Unionville,  Chester  Co., 
Pa.,  (Corundellite);  at  the  corundum  locolity  in  Buncombe  Co.,  Korth  Carolina, 
fClingnianite);  with  the  corundum  of  Katherinenburg,  Urals.  It  occurs  mabsive 
m  Penusylvonia.     Also  found  ot  Greinerberg,  Zillerthal,  with  chlorite. 
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Diphanite  of  Nordenskiold  (Bull  Acad.  St.  Petersburg,  y,  17)  is  near  Margarite. 
It  occurs  in  hexagonal  prisms  with  perfect  basal  cleavage.  n.=6 — 6*6.  G.=: 
8-04— 3-97.  Color  white  to  bluish.  Formula  2R'§i+83^PSi4-4fl:.  Analysis  by  Jev- 
einoff :  Si  34  02,  3tl  48-38,  Ca  13-11,  fe  3-U2,  An  1-05,  fl  5-34=99-87.  B.B.  be- 
comes opaque  and  fuses  with  intumescence  in  the  inner  flame  to  an  enamel.  With 
little  soda,  a  blebby  glass.  From  the  emerald  mines  of  the  Ural  with  chryaoberyl  and 
phenacite. 

EPIIESITE,    J,  JL  Smith,  Am.  J.  Sci.  [2],  xi,  69. 

Lamellar,  and  resembles  white  kyanite.  Cleavage  difficult.  Scratches  glass  easily. 
G.=3-16 — 3-20.     Color  pearly- white. 

Oampontion, — Analyses  by  Smith,  (loc.  eit.) : 

te  ]!>ra  and  a  little  &    H 

1-34  4-41  812=10019. 

1-00  4-41  8-09=:9707. 

The  oxv'gen  ratio  deduced  for  the  protoxyds,  peroxyds,  silica  and  water,  is  1  :  16 
:  9  :  2.  From  the  emery  locality  of  Gumuch-dagh  near  Ephesus,  on  specimens  of 
magnetite. 

Probably  related  to  Margarite,  near  which  it  is  placed  by  Dr.  Smith. 


Si 

%1 

Ca 

1. 

31-54 

57-89 

1.89 

2. 

80-04 

5G-46 

2-11 

non-mag]nt:sian  hydeous  silicates. 

1.  Oxygen  ratAo  of  hasea  and  silica  1:1^1:3/  of  protoxyds 
a/nd  peroxyds^  1  :  1  fc  1  :  2^,  rardy  ^1:3. 

L  PYROPHYLLITE  SECTION.    Oxygen  ratio  between  bases  and  silica,  1  :  8 
to  1  :  2|. 

PTROPHYLLrrE,  Xl  Si'+l^It. 

ANTHOftlDKRTrS,  3Pe  3i'+fi. 

II.  PECTOLITE  SECTION.     Oxygen  ratio  between  bases  and  silica  augitoid,  or  1  : 
2,  varying  to  1  :  2^. 

APOPHYLLITE  GROUP,  II.     Apophyllite,  ?(Ca,  ifiTa,  fl)»Si*4-fi. 

LAUMONTITE  GROUP,  IV.     Pectolite,       (Ca,  Sra)*3i»4.£L 

Okenitk,         f(Ca,  fl)'5i»+Hlt 
Laumoxtite,     (iCa»+f*l)Si»4-3fl=(R',  fi)§i«4-8lt. 
ICatapleiite,  (i&»4-|25r)Si«+2ll. 

DIOPTASE  GROUP,  VJ.  Dioptase,         Cu»Si"+8fl. 

[Chrtbocolla,  Cu^i'+dfL 
Pyrobmalite,   (*e,  ]ii[n)*5i"+i(Fe«CP-HPefl'/.  • 
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IIL  CALAMINE  SECTION.     Oiygen  ratio  between  bases  and  silica,  1  :  1. 

TRITOMITE  GROUP.  L  Teitomite,        fi5i+2l9[. 

THORITE  GROUP.  Thorite,  th»5i+3fl. 

Certte,  (Ce,  La)»Si+3fi. 

CALAMINE  GROUP,  IIL        Calamine,        ^»Si+lit3[(or  ifi). 

Preiinite,         (i{&,  fl)»-HSl)5i. 
Appendix,    Chlorastrolite,  Savitb,  Scunudxrite,  CARpnouTB. 

2.  Oxygen  ratio  of  Tprotoxyds  and  peroxyds^  1  :  3. 

IV.  ZEOLITE  SECTION.— [For  enumeration  of  speciea  see  beyond.] 

3.  Oxygen  ratio  of  hoses  and  silica,  1  to  less  them  1. 

V.  DATHOLITE  SECTION. 

[Among  the  Non-magnesian  Hydrous  Silicates,  a  large  group — ^the  Zeolite 
Section — corresponds  with  the  Feldspar  Section  of  Anhydrous  Silicates,  in 
having  the  oxygen  of  the  protoxyds  and  peroxyds  as  1  :  3 ;  and  to  some  ex- 
tent there  are  analogies  in  crystallization  as  well  as  formula.  Thus  Analcime 
18  related  to  Leucite,  and  Ittnerite  to  Sodalite,  both  in  form  and  formula; 
while  Heulandite  and  Orthoclase  are  each  monoclinic,  with  a  like  oxygen 
ratio,  1  :  3  :  12.  Still  these  analogies  are  not  to  be  too  closely  pressed. 
Gismondine  is  regarded  as  more  nearly  related  to  the  Scapolite  Group ;  and 
Chabazite,  excluding  the  water,  has  the  oxygen  ratio  of  Beryl,  and  Eudialyte, 
as  well  as  of  Pyrosmalite  and  Dioptase,  besides  l>eing  related  in  angles. 

Another  section,  including  Datholite,  corresponds  with  the  Andalusite 
Section  of  Anhydrous  Silicates,  the  oxygen  of  the  silica  being  less  than  that 
of  the  bases ;  another  section  (II)  has  the  augite  ratio ;  another  (III)  Uie  gar- 
net ratio. 

In  view  of  these  and  other  considerations,  the  above  prominent  sub- 
divisions are  a<lopted. 

The  ratios  on  which  the  divisions  are  based,  are,  as  with  the  magnesian 
species,  for  the  most  part  independent  of  the  water  present  in  the  compound. 
Thus  in  the  Pectolite  Section,  excluding  the  water,  Pectolite  has  an  augite 
ratio  (Frankenheim)  as  well  as  augite  form.  The  same  is  true  of  Laumontite. 
So  also  Dioptase  and  Pvrosmalite  have  the  form  and  ratio  of  the  Beryl 
Group.  Again,  in  the  Calamine  Section,  Calamine  and  Prehnite  are  homoeo- 
morphous  with  one  another,  besides  being  each  pyro-electric :  and  as  written 
above,  they  have  analogous  formulas,  (ratio  I  :  1),  if  the  water  of  Calamine 
is  excluded  and  that  of  Prehnite  is  basic. 

On  the  other  hand,  if  part  of  the  water  in  Apophyllite  be  regarded  as 
aotjc^  ^  a  protoxyd  base,  the  formula  may  be  fe*Si'+2S.  The  ratio  of  in- 
gredients afforded  by  the  analyses  is  loSi,  sCa,  1%  icfi;  and  if  eft  out  of  the 
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utL  be  added  to  the  bases,  we  have  16ft+lo5i+lofl=6fe*Si*+lufl=fe*5i'+2H, 
which  last  is  probably  the  true  formula  of  the  species,  and  seems  to  require 
that  Apophjllite  should  be  arranged  in  the  Pectolite  Section,  where  we 
place  it  provisionally. 

In  Okenite  the  ratio  of  the  oxygen  of  the  bases  and  silica  is  1 : 4,  a  ratio  un- 
known in  the  Anhydrous  Silicates,  except  in  Petalite.  The  prismatic  angle  122^ 
19'  is  so  near  that  of  Hornblende  that  we  may  suspect  an  approximation  in 
form  under  the  Monoclinic  System.  If  s£[  be  considered  as  acting  as  a  base,  the 
formula  is  then  of  the  Augite  type,  (ratio  1:2);  and  on  this  ground  the 
species  is  placed  near  Pectolite.  Rose  recognizes  the  ratio  1  :  2  for  the 
silicate  of  lime  in  his  formula  of  Okenite,  Ca*Si'+2fi*SL 

Pyrophyllite  has  the  ratio  and  probably  the  form  of  Talc,  althouc^h  dif- 
ferent in  containing  no  protoxyds ;  it  pertains  to  a  section  parallel  wiUi  that 
of  Talc  in  the  Magnesian  Series. 

A  considerable  group  of  so-called  species,  related  to  Kaolin  or  Halloysite, 
might  be  here  added.  They  are  the  direct  result  of  the  decomposition  or 
alteration  of  other  species,  and  have  already  been  mentioned  under  the  spe- 
cies from  which  they  are  derived.     They  are  as  follows : 

Under  Pyroxene^  fcimolite,  (p.  165),  Palagonite,  (p.  166).  Under  Feldspar^ 
Kaolin,  (p.  249),  Tuesite,  Smelite,  lithomarge.  Myelin,  Melopsite,  (p. 
250),  Pholerite,  Halloysite,  Smectite,  Lenzinite,  Samoite,  (p.  251),  Bole, 
Ochran,  Collyrite,  Pipestone,  Agalmatolite,  (p.  252).] 


I.  PYROPHYLLITE  SECTION. 

PYROPHYLLITE,  Hermann. 

Foliated  like  talc ;  often  radiated  lamellar. 

H.=:l.  G.=2'7— 2-8;  2-785,  Berlin.  Lustre  pearly,  inclined 
to  greasy.  Color  white,  apple-green,  grayish  and  brownish-green, 
ochre-yellow.  Sabtransparent — snbtranslucent.  Thin  laminee 
flexible. 

rWi/yotatOfi.— SlSi*+Hfi[=SiUca  67*7,  alumina  25*6,  water  6*7 ;  or  Sl'Si*-(-2fi=s 
Silica  65*2,  alumina  29*6,  water  5*2.  Analyses:  1,  Hermann,  (Pogg.  xr,  592);  2, 
Rammelsberg,  (Ixviii,  618);  8,  4,  Sjogren,  (Ofy.  K.  V.  Ac  Fdrb.,  1848,  110) : 

5*62,  silver  fra6tf=100*67,  Herra. 
6*59,  6a  0*89^9*48,  Ramm. 
6-82,  Ga  0*66,  liiln  0-60=101 '00,  §\ 
7*08,  Oa  0-69,  ifci  0*09=100-S5,  Be*- 

From  Hermann's  analysis  comes  the  formula  Ag'Bi'-hd^l  Si*-^9£L 
B.B.  alone  swella  up  and  spreads  out  into  lan-lile  shapes,  and  increases  to  twenty 
times  its  former  bulk.     Infusible.     With  soda  it  fomu  a  clear  yellow  glass.     With 
cobalt  solution  it  assumes  a  fine  blue  color.    Partially  soluble  in  sulphuric  acid. 

Pyrophyllite  occurs  in  the  Uralian  mountains,  between  Pyschminsk  and  Beresof ; 
at  Westana,  Sweden,  etc  It  was  considered  a  radiated  talc  Also  found  in  Cotton- 
stone  Mountain,  Montgomery  Co.,  N.  C,  in  white  stellate  aggregations. 


5i 

^1 

Fe 

fig 

1.  Siberia, 

69*79 

29*46 

1-80 

4*00 

2.  Spaa, 

8.  Weetana,  Sw. 

66*14 

26-87 

1-49 

67-77 

26-17 

0*82 

0-26 

4.        "            " 

66*61 

26-09 

0-70 

0-09 
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ANTHOSIDERITE,  Hauwiann. 

In  tufts  of  a  fibrous  structure,  and  soinetimes  collected  into 
feathery  flowers.    Kesenibles  Cacoxene. 

H.  =  6*5.  G.=3-6.  Color  ochre-yellow  and  yellowish-brown, 
somewhat  grayish.  Opaque  or  slightly  subtranslucent  Gives 
sparks  with  a  steel.    Tough. 

Oomponiion. — PeSi'+^=^ili<^&  60*4,  peroxyd  of  iron  85*6,  water  4*0^1001.  Anal- 
ysis by  Sohnedermunn,  (Pogg.  lii,  292):  Si  60-08,  Pe  34-99,  H  8-692=98'6ft. 

B.B.  becomes  reddish-brown,  then  bluck,  and  fuses  with  difficulty  to  a  blaek 
magnetic  slag.     Dissolves  in  muriatic  acid. 

From  the  Drovince  Miuas  Geraes,  in  Brazil,  where  it  is  associated  with  magnetic 
iron.    Namea  from  avdot,  flower,  and  vidnpog,  iron. 


n.  PECrOLTTE  SECTION. 


APOPIIYLJ.ITE.     Pyramidal  Zeolite, ./.    Tosselite,  Brevsfcr.  Oxhaverite,  Breuotter. 
lohthyophthuhnite.     Albin,  Werti,     Me8oty|»e  Kpoii^de,  H. 


4G9 


470 


tals  sometimes  nearly,  cylm- 


drical  or  barrel-shape.  Cleav- 
age :  O  highly  perfect ;  /less 
so.  Also  massive  and  lam- 
ellar. 

11. =4-5— 5.  G. =2-335, 
Ilaidinger,  a  variety  from 
Iceland;  2*359,  Thomson.; 
1-1)61,  from  Eadauthal,  R 
Lusti-e  of  0  pearly ;  of  the 
other  faces  vitreous.  Color 
white,  or  grayish ;  occasion- 
ally with  a  shade  of  green, 

yellow,  or  red.    Streak  white.    Transparent — opaque.     Fracture 

ttrieven.     Brittle. 

Compo8itlon.--(tt.)*  Si'-f  2B[.  (in  which  lt"=Oa,  it,  %  in  the  proportions  8:1:6) 
=:Silica  62-7,  lime  26*0,  potash  4*4,  water  16-7,  (see  page  302.)  Tliere  is  also  a  vari- 
able proportion  of  fluorine  in  the  mineral,  but  its  relation  to  the  compound  is  not 
clearly  made  out  Analyses:  1,  2,  Berzeliua,  (Afhand.  vi,  181);  8,  4,  5,  Kammela- 
bery,  (2dSupp.  10,  and  3d  Supp.  18);  6,  G.  T.  Jackson,  (this  Min.  3d  edit,  p.  249)  ; 
7.  K  L.  Reakirt,(Am.  J.  Sci.,  [2],  xvi,  84) ;  8,  J.  L.  Smith,  (private  communication) : 
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1.  Uto, 

2.  Faroe,  Tesielite, 
8.  Andreasberg, 

4.  "  50-20  24-62 

5.  Radauthal,  6.=1  961,  52*44  24*01 
0.  Michigan,    G.  2*805,     52*70  23*35 

7.  Nova  Scotia,  52*60  24*88 

8.  L.  Superior,  G.=2*37,  52*08  25*80 


5i      Ca        fi:       fi      HF 

52*18  24*71    5*27  16*20  0*82  (=4*82  Ca  flii08il)=99  18,3. 

52*38  24*98  5*87  16  20  0*64(=8*58  Ca  flaosil)=99*57,  B.. 
51*88  25*86  4*90    nnd.   F  1*28,  Ramm. 

und.  tind.  F  1 '09,  Ramm. 

4*75  16*73   Cafluosil.  1*43  (=0*46  F.)R. 

4*95  16*00   CaF  1*85=98*85,  Jackson. 

5*14  16*67   F  1-71=101,  Reakirt. 

4*93  15-92       0-96=99*19,  Smith. 

Yields  much  water  in  a  matrass,  and  in  an  open  tube  some  fluorine.    B.B.  ezfoli-- 
ates,  and  ultimately  fuses  to  a  white  vesicular  glass ;  in  an  open  tube  usually  some- 
hydrofluoric  acid.     Melts  easily  with  borax,  and  the  saturated  solution  llecomes 
milk-white  on  flaming.  In  nitric  acid  in  powder  it  separates  into  flakes  and  becomes 
imperfectly  gelatinous  and  subtransparent. 

Tlie  tenelite  of  Brewster,  from  Faroe,  has  a  cubical  form,  and  on  optical  ezamina- 

*tion,  exhibits  a  tesselated  structure.     Oxhaverite  is  a  pale  green  variety  from  the 

Oxhaver  springs,  near  Husavick  in  Iceland,  where  it  occurs  on  calcified  wood  ;  it  is 

generally  indistinctly  crystallized  and  translucent.     Albin,  of  Werner,  is  a  white, 

opaque  variety,  found  at  Aussig  in  Bohemia,  associated  with  natrolite. 

Greenland,  Iceland,  the  Faroe  Islands,  Poonah  and  Ahmednug^ar  in  Hindostan, 
afford  fine  specimens  of  apophy Uite,  coating  cavities  in  amygdaloid,  and  associated 
with  chalcedony,  stilbite,  chabazite,  Ac  At  Andreasberg,  in  silver  veins,  travers- 
ing gray-waoke  slate ;  in  the  Bannat,  associated  with  Wollastonite ;  in  Fifeshire, 
with  magnetic  iron ;  at  Uto  in  Sweden  ;  at  Puy  de  la  Piquette  in  Auvergne,  in  a  ter 
tiary  limestone,  near  intruded  basaltic  rocks;  at  Dalecarlia,  Sweden  ;  in  the  Tyrol, 
near  Frombach  ;  Orawicza,  Hungary ;  near  Nertschinsk.  Siberia ;  in  New  Holland ; 
the  Valencian  Mines,  Mexico. 

In  America  it^as  been  found  at  Peter's  Point  and  Partridge  Island,  in  the  Basin 
of  Mines,  Nova  Scotia,  both  massive  and  crystallized,  presenting  white,  reddish, 
and  greenish  colors,  and  associated  with  laumonite,  thomsonite,  and  other  min- 
erals of  trap  rocks.  Good  crystals  occur  in  greenstone  at  Bergen  Hill,  N.  J.,  asso- 
ciated with  analcime,  pectolite,  stilbite,  datholite,  Ac  It  is  also  found  at  Gin  Cove, 
near  Perry,  Maine,  with  prehnite  and  analcime  in  amygdaloid ;  at  the  Cliff  Mine, 
Lake  Superior  region,  (£  470.) 

Apophyllite  was  so  named  in  allusion  to  its  tendency  to  exfoliate  under  the  blow- 
pipe, from  aro  and  ^vXXov,  a  leaf.  Its  whitish  pearly  aspect  resembling  the  eye  of  a 
fisk  after  boiling  gave  rise  to  the  name  IchthyopnihaJmite,  from  t^Svi,  JU/i,  and 
•fSmXltot,  eye, 

Xtlochlore,  Waltershatuen,  Yulk.  Gest.  297.  Dimetric  and  pyramidal,  like 
apophyllite.  Angle  of  pyramid  about  96^.  Cleavage  basal,  perfect,  H.«=6.  G.=: 
2*2904.  Color  olive  green.  Compotition. — ^Analysis  by  Waltershausen,  (mean  of  two 
analyses,  loc  cit).  Si  52-07,  il  1*54,  Ca  20*67,  Ag  0-83,  te  840,  STa  0*55,  fc  8*77, 
fi  and  0  17-14=99*37. 

The  mineral  contains  some  carbonate  of  lime  intermixed.  From  Iceland.  The 
crystals  are  1  to  1^  millimeters  long.  Closely  resembles  apophyllite,  and  may  be 
that  species. 

Gtrouti. — The  GyroUte  (or  Gurolite)  of  Anderson,  (Phil.  Mag.  [4],  i,  101),  from 
Skye,  is  very  near  Apophyllite.  It  occurs  in  spherical  concretions  having  a  lamel- 
lar radiate  structure,  white  and  pearly  ;  H.=8 — 4 ;  like  Apophyllite  before  the 
blowpipe  and  with  acids.  Analysis  afforded  Si  50*70,  Si  1*48,  Ca  33*24,  &gO*18« 
tL  14-18=:99-78;  giving  approximately  CaSi+li^»  (or  more  nearly  l^tL), 


PECTOLITE.    Pektolith,  Kobell,  Kastner's  Archiv.,  xiii,  385,  xiv,  841.     Osmelite, 

Breit    Wollastonite,  Thorn. 

Monoclinic,  and  near  Wollastonite  in  angle,  (Greg  and  Lettsom). 
Cleavage :  orthodiagonal,  perfect.  Twins  pandlel  to  U  common. 
In  aggregated  acicular  crystals,  or  fibrous  massiye,  radiated  or 
stellar. 

H.=5.     G.=2-68 — ^2-74.     Lustre  of  the  surface  of  fracture 
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silky  or  subvitreous.     Color  whitish  or  grayish.     Subtranslncent 
to  opaqne.    Tough  like  dysclasite. 

Cbmpon/ion.— (Ca,  £ra)«Si'+£f=Silica  62*5,  alnminft  S61,  soda  6-0,  water  t'4t ; 
tame  with  half  more  water,  Scott'e  analysiB.  Analyses :  1,  Kobell,  (Eaatner'a  Arch, 
ziii,  886);  2,  Hayes,  (2d  edit,  of  this  Min.  p.  8S6) ;  8-i,  J.  D.  Whitney,  (Jour.  Bost 
Soo.  N.  H.  1849,  p.  86,  and  Amer.  J.  Soi.  [2],  vii,  484);  6,  J.  a  KendiOl,  (ibu) ;  6»G. 
J.  Dickinson,  (ib.) ;  7,  A.  J.  Scott,  (Jamesonis  J.  liii,  2,11)  i 

Si  Ca  fTa       S         £[ 

1.  ILBaldo,  51*8  88*77  8*26  1*57  8*89,  Si,  9e  0'0=:«9-69»  K. 

%  Bergen,  55*96  8512  6*75  0*60  0*16,  Si,  iSCg 0-08,  ]S[nO*64=99-81,£L 

8.  L  Royal,  58*45  31*21  7*37  trace  2*72,  Si  4*94=99*69,  W. 

4.  "  55-66  82*86  7*81  2*72, 5l  1*45=100,  W. 

5.  "   ^  54-00  82*10  8-89  trace  2*96, 51  1*90=99 -85,  K. 

6.  "  56*00  82*58  9^2  2*76,  Xl  1*10=101*10,  D. 

7.  LSkye,  52*Qp    82*85    7-67]$[g0'89    5*06, Si  1*82=99'80,  Scott 


An  analysis  by  M.  Adam,  (Millon,  Ac,  Annnaire  de  Ghemie,  1848,  166X  pl 

the  osmelite  of  Breithanpt  with  pectolite ;  but  a  Tery  different  reralt  is  obtained 
by  RiegeL  BJ^  fosee  easily  to  a  white  enamel.  With  little  borax  a  silica  akeleton 
reipains ;  with  more,  a  transparent  glass.  After  heating  gelAtinicea  perfectly  with 
muriatic  acid. 

Occurs  at  Mount  Baldo,  and  Mount  Monzoni  in  the  l^rol,  and  at  Storr  on  Uie 
Isle  of  Skye ;  also  at  Bergen  Sill  (called  stellite)  in  amygdaloid,  and  at  Isle  Boyal, 
Lake  Superior ;  and  Ratho  Quarry,  near  Edinburg.  Tne  Wollattoniie  of  'niomsOB 
from  Kilsyth,  Scotland,  is  referred  here  by  J.  D.  Whitney. 

The  stellite  of  Thomson.  (Min.  i,  813),  from  Kilsyth,  Scotland,  afforded  him 
Si  48*47,  Si  5*30,  Ca  80*96,  Fe  8*58,  Ag  5*58,  S  61 1=99*96.     It  is  Mrhite, 
■aky.    H,=8— 8*&     G.=2*612. 


OKENITE,  Kobell.    Dysclasite,  Connd. 

Trimetric  ?  /:  7=122°  19',  Breit.  Usually  massive  and  fibrous; 
also  imperfectly  fibrous  or  composed  of  a  congeries  of  minute 
crystals. 

H.=4:-5— 5.  G.=2-362  of  dysclasite,  Connel ;  2-28  of  okenite, 
Kobell.  Lustre  sub-pearly,  dolor  white,  with  a  shade  of  yellow 
or  blue ;  often  yellow  by  reflected  light,  and  blue  bv  transmitted. 
Frequently  opalescent.  Subtransparent — subtranslucent.  Very 
tougn. 

C/(wipo«7«o«.— (iCa»+iS»)Si*+lifl=<5a*Si*-h6'ft=Silica  56*8,  lime  2t%  water 
16*9.  Analyses:  1,  2,  Kobell,  (Kastncr's  Arch,  xiv,  883);  8,  Connel,  (Edinb.  FhiL 
Jour,  rvi,  198);  4,  Warth,(Pogg.  Iv,  113): 

S 
17*00    Si  and  9e  0*58,  &  ^r<K;e=99'76,  KobelL 
16*66=99*99,  Kobell. 

14-71     liiln  0-22,  Fe  0*32,  ti  0*28,  STa  0*44=100^,  C. 
17*94    Si  0-46,  ^A  I •02=100*46,  Wfirth. 

In  a  matrass  yields  water.  B.B.  alone  becomes  opaqne  and  white,  and  fnsee  to  a 
glass.  Effervesces  with  soda,  and  fuses  to  a  subtransparent  glass,  which  is  milk- 
white  on  cooling;  with  borax  forms  a  transparent  colorless  glass.  Gelatinises 
readily  in  muriatic  acid. 

Found  at  the  Faroe  Islands,  and  in  Iceland ;  in  amygdaloid  in  Greenland. 


5i 

6a 

1.  Greenland, 

66*64 

26-59 

2. 

66*99 

26*85 

8.  Faroe, 

57-69 

26*88 

4.  Iceland, 

54-88 

26*16 
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LAUMONnTE,  iTauy.    Lomonite,  W.     Lanmonito.    Efflorescing  Zeolite. 

MonocHnic.  a=68°  40^  /:  7=86°  16',  0  :  lt=151°  9';  a  :  A  : 
c=0'516  :  1  :  0-8727.  In  form  related  to  augite.  Observed  planes, 
O,  7,  n,  1,  -1,  -2i. 

O  :  1=148°  22'.        1  :  1=133°  26'.  ii  :  -1=120°  17'. 

O  :  7=104°  20'.        -1  :  -1=119°  26'.      U  :  -2i=125°  41'. 
O  :  n=101°  20'.        ii  :  1=113°  17'.  O :  -2t=122°  59'. 

Cleavage:  ii  perfect;  also  7.    Also  colnmnar,  radiating,  or  di- 
vergent. 

H.=3-5— 4.  G. =2-29— 2-36.  Vitreous,  inclining  to  pearly 
upon  the  faces  of  cleavage.  White,  passing  into  yellow  or  gray, 
sometimes  red ;  streak  uncolored.  Transparent — translucent ;  be- 
comes opaque  and  usually  pulverulent  on  exposure.  Fracture 
sicarcely  observable,  imeven.    Not  very  brittle. 

•lnminft  21*8,  lime  11*9,  water  15*2=100. 

Analyses:  1,  2,  Dufr^noy,  (Ann.  d.  Mines,  [8],  riii,  508);  8, Connel, (Edinb.  Joar. 
1829,  282);  4,  6,  Babo  and  Delflb,  (Pogg.  Ann.  lix,  889);  6,  Malagnti  and  Durocher, 
(Ann.  d.  Mines,  [4],  ix,  825);  7,  N.  J.  ^l^rlin,  (Pogg.  baviii,  415);  8,  Scott^  (Jame- 
80n*8  J.,  Oct  1852,  liii,  284) : 


L  Phipsburg,  Me., 

2.  Cormayeur, 

8.  Skye, 

4. 

5. 

C  Huelffoet,  G.=2*290,   52*47 

7.  i^tftf,  IJpsala,  51*61 

S.  I.  Storr,  58*05 


3i 

51*98 
50*88 
52-04 
52*80 
5117 


Si         Ca  £[ 

2112  11*71  16*05=99*86,  DufWnoy. 

21*48  11*14  16*15=99*10,  Dufr6noy. 

21*14  10-62  14*92=98*72,  ConneL 

22-80  12*00  14*2«100*8,  Babo. 

21*28  12*48  15*17  Oobs)='100,  Delfib. 

22*56       9*41  15-56=100,  M.  and  D. 

19*06  12*58  14*02,  Fe  2*96=10018,  Berlin. 

22-94  9*67  14*64=100-80,  Scott 


B.B.  inturaesces  and  fuses  to  a  frothy  mass.  With  borax  forms  a  transparent 
globnle.  Gelatinizes  with  nitric  or  muriatic  acid,  bnt  not  affected  by  snlphoiie 
aoid,  unless  heated. 

Lanmontite  occurs  in  the  cavities  of  amygdaloid,  also  in  porphyry  and  syenite, 
and  occasionally  in  veins  traversing  clay  slate  with  calcite.  It  was  first  ooserved 
in  1785,  in  the  Lead  mines  o/  Huelgoet  in  Brittany,  by  Gillet  Laimiont,  after  whom 
it  is  named. 

Its  principal  localities  are  at  the  Faroe  Islands,  Disko  in  Greenland,  in  Bohemia 
at  Eule  in  clay  slate,  St  Gothard  in  Switzerland,  the  Fassa-thal  in  large  masses 
exhibiting  a  radiated  structure,  Hartfield  Moss  in  Renfrewshire,  accompanying 
analcime,  the  amygdaloidal  rocks  in  the  Eilpatrick  hills  near  Glasgow,  ana  in  sev- 
eral trap  rocks  of  Uie  Hebrides,  and  the  north  of  Ireland. 

Peter  s  Point,  Nova  Scotia,  affords  fine  specimens  of  this  species.  It  is  there  at- 
SQciated  with  apophyllite,  thomsonite,  and  other  species  of  this  family.  Also  found 
in  good  specimens  at  Phipsburg,  Maine,  and  the  Charlestown  quarries,  Mass.,  in 
gneiss;  also  sparingly  at  Bradleysville,  Litchfield  Co.,  Conn.,  near  a  paper-mill,  in 
narrow  seams  in  gneiss ;  and  at  Southhury,  Conn.,  a  little  east  of  the  village,  on 
the  land  of  Mr.  Stiles.  Abundant  in  many  places  in  the  copper  veins  of  Lake  Supe- 
rior in  trap  and  on  I.  Royal ;  on  north  shore  of  Lake  Supenor,  between  Pigeon  Bay 
and  Fond  du  Lac.  Found  also  at  Bergen  Hill,  K*.  J.,  in  CTecnstone,  with  datholite, 
apophyllitc.  dc;  Bpariiigly  at  Phillipstown,  N.  V.,  in  foldspar  with  stilbite  and  at 
Oolumoia  bridge,  near  Philadelphia. 
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The  rapid  change  to  which  this  mineral  is  liable,  may  be  prerented  by  dipping 
the  specimen  in  a  thin  solution  of  gum  Arabic.  The  change  consists  in  a  loss  of  1 
to  2  per  cent,  of  water.  Some  varieties  do  not  undergo  this  change.  Dufr^noy 
makes  /:  7=84®  SO'. 

The  iEdelforsite  of  Retzius,  or  the  Red  Z^eolite  of  ^Edelfors,  is  referred  here  by 
N.  J.  Berlin,  who  considers  it  impure  from  mixed  silica  (quartz)  and  related  to  the 
red  zeolite  of  Ui>sala  analyzed  by  him.  It  afforded  Retzius  Si  60*28,  Si  16*42.  Ca 
8*18,  Fe  416,  Me  and  Jfto  0*42,  fi  11*07=99-58.  A  similar  mineral  from  Fahlnn 
yielded  Hisinger  Bi  6000,  ^\  16-6,  Fe  1*8,  Ca  8-0,  fi  11'6=:97'0;  while  he  obtained 
Tor  the  ifidelfors  zeolite  5i  53-76,  Si  18*47,  Fe  4*02,  Ca  10*90,  fi  11-28=98*88. 


LEONHARDITE,  Blwm. 

Monoclinic.  /:  7=83°  30',  and  96°  30';  0:I=1W.  Cleav- 
age parallel  with  /very  perfect,  basal  imperfect  Also  colnmnar 
and  granular. 

H.=3 — 3*5.  6.=2'25.  Lustre  of  cleava^  face  pearly,  else- 
where vitreous.  White,  sometimes  yellowisn,  seldom  bivownish. 
Subtranslucent.    Usually  whitens  on  exposure  like  Laumonite. 

Componfum.— 8CaSi+4SlSi*+15£[=Silica  54*0,  alumina  22*8,  lime  9*1,  wator 
14*6.  Equally  near  the  analyses  and  analo^ns  to  the  formula  of  Lamnontita,  if 
written  R^i*-|-3Jitl5i*+9^»  in  which  B  consists  of  Ca  and  fi  in  the  proportion  of 
8:1.  More  probably  the  oxyeen  ratio  for  the  bases  and  silica  is  4  :  9,  as  in  horn- 
blende, which  (taking  12]^)=Silioa  56*2,  alumina  22*7,  lime  9*2,  water  11*9. 

Analyses:  1,  DelfTs,  (Pog^lix,  886,  889);  2,  Babo,  (ibid);  8,  4,  G.  O.  Barnes, 
under  the  direction  of  J.  D.  Whitney,  (Am.  J.  Sci.  [2],  xv,  440) : 


Si 

£1 

Ca 

fl 

1. 

56128 

22-980 

9-261 

11*641=100,  Delffs. 

2. 

55*00 

24-86 

10-50 

12-80=10216,  Babo. 

8. 

55-96 

21*04 

10*40 

11-98=99-42,  Barnes. 

4. 

66*04 

22*34 

10-04 

11-98=99-96,  Barnes. 

Delffs'  analysis  was  made  after  drying  the  mineral  at  100^  cent ;  dried  at  the 
ordinary  temperature  it  gave  13-647 — 18-807  water,  which  corresponds  to  the  above 
formula.     B.B.  exfoliates,  froths,  and  easily  melts  to  an  enamel.    Dissolves  in  acids. 

From  a  trachytic  rock  at  Schemnitz  in  Hungary.  Also  at  Copper  Falls,  L^e 
Superior  Region,  a  variety  which  does  not  alter  on  exposure. 

CATAPLEIITR     Katapleiit,  Weibt/e  and  Sjogren,  Pogg.  Ixxix,  299. 

In  imperfect  prismatic  crystals  with  perfect  basal  cleavage, 
H.  near  6.  G. = 2*8.   Lustre  nearly  dull,  weak  vitreous  on  surface 

of  fracture.    Color  light  yellowish-brown.    Streak  isabella-yellow. 

Opaque. 

Compontion.  -.|fc*Si*+22r  Si«+6a=(|ft»+|Zr)Si*+2fl.  Analyses  by  Sjogren, 
(loc.  cit.): 

Si  Zr  Si  fTa  Ca  ^e  £[ 

1.  46^8         29-81         0*46         10*83         861         (»-68         8*86=101*02. 

2.  46-62         29-88         1*40         10*06    •    4-66         0-49         9-06=101*66. 

B.B.  in  the  platinum  forceps  fuses  easil}'  to  a  white  enamel ;  with  borax  a  clear 
rolorlcss  glass ;  blue  with  cobalt  solution.  Easily  soluble  in  muriatic  acid  without 
jLcelfttinizing. 

From  the  island  Lamo  near  Brevig,  Norway,  along  with  zircon,  leucophane, 
mosandrite  and  tritomite. 
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DIOPTASE,  Haiiy.    Emerald  Copper,  PhUlipa.      Emerald  Malachite.    Aohirite, 

Kupfer-Smaragd,  W.    Smaragdo-Clialcit,  Br, 

Rhombohedral ;  li  :  Ii=126^  24' ;    O:  Ii=  471 

148°  38' ;  6f=()-5281.  Observed  planes ;  rhom- 
bohedral, 1  (7?),  2,  -2 ;  hemi-sealenohedral  on 
three  alternate  edges  as  in  the  fi^re,  with  also 
2^  ;  also  1'  ;  prismatic  i2,  i|,  tf,  i^j  the  last 
three  hemiheclral. 


0 :  2=12!)o  21'. 

a 

t2:i2=120°. 

a 

i  :  2-95°  54'. 

1» 

2  :  *2=132°  3'. 

2 

2» :  i2=15r. 

i2 

^2=165«44'. 
^2=169°  06'. 
12=146**  36'. 
^=137^  57'. 
^=126°  48'. 

Cleavage :  Ji  perfect      Twins :   composition  face  H. 

H.=5.  G.= 3*278,  3-348.  Lustre  vitreous.  Streak  green, 
dolor  emerald-green.  Transparent — subtranslucent.  Fracture 
conchoidal,  uneven.     Brittle. 

(7am/)o«*7»ort.— Cu'3i»+8B[=:Silica  88-8,  oxyd  of  copper  60*8,  water  ll-4=10a 
Analyses :  1,  2,  Hess,  (Pogg.  xvi,  860);  8,4,  Damour,  (Ann.  d.  Ch.  Phys.,  [8],  z.  485) : 

1.  5i  86-60    Ou  48-89    fi  12-29     fe  2-00=99-78,  Hess. 

2.  86-85  46-10  11-52    5l  2  86,  Oa  8  89,  fig  0-22=99*48,  Hess. 
8.             86-47          5010          11-40    Fe  042,  Ca  0 0-85=98'74, Damour. 

4.  88-93  49-51  11-27=99-71,  Damour. 

B.B.  decrepitates,  tineing  the  flame  yellowish-green;  in  the  outer  flame  becomes 
black,  in  the  inner  red,  out  does  not  melt  Fuses  with  borax  to  a  ^een  globule, 
and  is  finally  reduced.  Insoluble  in  nitric  acid,  but  soluble  and  gelatmizing  in  mu- 
riatic 

Dioptase  occurs  disposed  in  well  defined  crystals  on  quartz,  at  AlWn  Tilb^,  in 
the  Kirehese  Steppes  of  Siberia,  whence  it  was  first  brought  by  a  Bucharian  mer- 
diant,  Achir  Mamcd,  after  whom  it  was  named  Achirite.  Also  found  in  the  Duchy 
of  Nassau,  between  Oberlahnstein  and  Braubach. 

The  name  dioptase  is  from  ^a,  thrattghf  and  'om-ofiai,  to  see. 


CHRY30C0LLA.    Eiesclkupfer.     Eieselmalachit      Copper  green.      Eupfergrfin, 

Cuivre  hydrosilicieux,  H. 

Botryoidal  and  massive,  incrusting  or  disseminated. 

H.=2 — 3.  G.=2 — 2-238.  Lustre  vitreous,  shininff,  earthy. 
Color  mountain-green,  bluish-green,  passing  into  sky-blue ;  often 
bro\vn  when  impure.  Streak  white.  Translucent — opaque.  Frac- 
ture conchoidal.     Rather  sectile  ;  translucent  varieties  brittle. 

(7o»npo«t/*o»i.—Cu*5i'+6fl=Silica  84-8,  oxyd  of  copper  46-2,  water  20*5;  often 
mixed  with  carbonate  and  oxyd  of  copper.  Analyses:  1,  Ullmann,  (Syst.  taK 
Uebers.  275);  2,  EobeU,  (Pog^.  xviii,  254);  8,  4,  5,  Berthier,  (Ann.  Ch.*rbys.  li, 
895);  6,  Bowon,(Am.  J.  Sol  viii,  18);  7,  Beck,  (Am.  J.  ScL  xxxvi.  111);  8,  Scheerer, 
(Pogg.  Ixv,  289) ;  9,  G.  T.Jackson,  (I^ivate  communication);  10,  Rammekberg,  (J. 
I  pr.  Ch.  Iv,  488,  Pogg.  Ixxzy,  800);  11,  Eittredge,  (ib.) : 
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Si         On         fi 

1.  Siegen,  40*  40*  12*    C  8=100,  Ullmann. 

2.  Bogoslowsk,           86'64  40-00  20-20»  gangne  2*10,  Fe  1-00=99*84,  Eobell. 
8.            "                   85-0  89*9  21*0        "        11,    "    8  0=100,  Berthier. 

4.  CanaveUles,  Pyr.,  26*0  41*8  28*5        "        2  6,     "    2*6, 0  3*7=100,  B«r. 

5.  Somerville.  N.  J.,  854  85*1  28*5        "         1*0=100,  Berthier. 

6.  "  87*25  46*17  17*00=99*48,  Bowen. 

7.  FrankUn,  N.  J.,      40*00  42*60  16*00  (with  loss),  Fe  1*40=100,  Beck. 

8.  Arendal,  Norway,  86*14  48*07  20*86,  Fe,  51,  Ca,  1 1'09=99-66,  Seheerei\ 

9.  Copper  Harbor,     87  86  27*97  2000,  Fe,  8*90, Si  4-8=99*66,  (X T.  JackaoiL 
la  Lake  Superior,       32*66  42*32  20*68,  Fe<b£ll-68,Cal  76,  ttgl -06=100,  R. 
11.  Chili,                       40-09  27*97  24*78,  te  4*94,  6a  1*49.  &g  0-78=100,  Et 

XJllmann's  analysis  (No.  1)  affords  the  formula  Ou'9i*+3fi;  Noa.  2,  6,  8,10ia>Cii' 
Bi*4-6tl;  No.  4.  W  5i'+12  fi  ;  No.  11,  Cu  Si+8fl. 

Aiiother  sample  from  Copper  Harbor  gave  Dr.  Jackson  88*92  per  cent,  of  oxy^d  of 
copper,  and  a  third  44*28  per  cent.  The  following  are  analyses  of  iii^>are  Tarieties : 
l,lliomson,(Min.  1,);  2,  Klaproth,  (Beit,  iv,  84);  8,  Kobell,  (J.  £  pr.  Chem.  zzzix, 
809)  ;  4,  Berthier,  Ann.  d.  Mines,  [3],  xiz,  698) : 

1.  5i  26*81,  6u  64*46,  £[  6*26,  0  14*98=100,  Thomson. 

2.  26*00        6000       17-00         7=100.  Klaproth. 

8.  Torinsk,  Ural,  brown,     9*66         18*00      18*00  Fe  69*00=99*66,  EobeU. 

4.  Chili,  7*1  46*8        16-0 S 101,  Fe  1*6, gangue  18*0=99-0,  B. 

Nos.  1  and  2  contain  some  carbonate  of  copper ;  No.  8,  a  large  amoont  of  brown 
iron  ore,  and  is  called  Kupferpeeherz  ;  4,  some  sulphate  of  copper.  The  same  speci- 
men of  this  mineral  often  presents  very  different  appeartuces  at  its  opposite  parts ; 
being  sometimes  of  an  earthy  appearance,  like  decomposed  feldspar,  m  one  part, 
and  translucent  and  brittle  on  tne  opposite. 

Delesse  finds  some  recent  stalactitio  formations  of  a  bluish- white  color,  occurring 
in  the  galleries  of  a  copper  mine  in  Tuscany,  (Ann.  d.  Mines,  [4],  iz,  698),  to  con- 
sist of  Silica  21-08.  alumina  17*83,  o^d  of  copper  28*87,  water  82*72=:100.  The 
analysis  affords  2Cu*§i-fiS:l'9i*-{-80H;  but  it  may  not  be  a  true  chemical  com- 
pound. 

Blackens  in  the  interior  flame  of  the  blowpipe  on  charcoal,  without  mehing. 
With  borax  melts  to  a  green  glassy  globule,  and  is  partly  reduced. 

Accompanies  other  copper  ores  in  Cornwall ;  at  Libethen  in  Hungary ;  at  Fal- 
kenstein  and  Schwatz  in  the  TVrol;  in  Siberia,  the  Bannat,  Thuringia,  Chili,  Suda 
and  Schneeberg,  Saxony,  Kupfcrberg,  Bavaria ;  South  Australia. 

In  Somerville  and  Scnuylcr's  mines,  New  Jersey,  at  Morgan  town,  Pa.,  and  at 
Woleottville,  Conn.,  ohrysocolla  occurs,  associated  with  red  copper  ore,  native  cop- 
per, and  green  malachite;  in  Pennsylvania,  near  Morgantown,  Berks  Co.;  and  at 
Perkiomen ;  also  with  similar  associated  minerals,  and  with  brown  iron  ore  in  Nova 
Scotia,  at  the  Basin  of  Mines ;  also  in  Wisconsin  and  Michigan,  mixed  with  carbon- 
ate of  copper. 

Hepaiinerz  from  Turinsk  in  the  Ural,  according  to  Eobell,  is  a  mixture  of  brown 
iron  ore  and  chrysocolla;  it  afforded  (J.  f.  pr.  Ch.  xxxix,  208)  5i  9*66,  Cu  13-00. 
]|P'e  69*00,  fl  18-00.     Amorphous,  with  a  yellowish  streak. 

PYROSMALITE,  Haiu.     Pyrodmalit,  Leonh,     Per  Muriate,  H. 

Hexagonal.  0  :  1=148°  30' ;  a=0-5307.  Observed  planes,  (K 
1, 2,  /.  O:  2=129°  13',  /:  /=120°.  In  prisma  or  tables.  Qeav- 
age:  basal,  perfect ;  /imperfect.    Also  massive. 

H.=4 — 4:-5.  G.=3-0— 3-2.  Lustre  of  O,  pearly;  of  other 
planes,  less  so.  Color  pale  liver-brown,  passing  mto  gray  and  pis- 
tachio-grecn ;  usually  brown  externally,  and  light  greenish-yellow 
internally.  Streak  paler  than  color.  Fracture  uneven,  rather 
splintery.     Somewhat  brittle. 
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C<mpoiition.^te,  lfi[n)*Si'-HcFe«Cl'+Fefi[»).  AnalyaU  by  Hiainger,  (Af hand, 
iv,  817): 

Si  9e  Sn  £1         HCl  ti 

1.  86-40         82-60         28-10        0-60  6-50=98'20. 

2.  86-86        86-48        28-44         2*91         undetermined,  ()a  l-ilssQS'Sd. 

As  part  of  the  iron  is  in  the  state  of  a  basic  chlorid,  the  second  analysis  becomes 
Si  86-86,    ^e  21-81,    lS[n^l-14.  Fe*Cl' 14*096,   Oa  1*210,*^  and  loss  6*896. 

In  the  matrass  yields  water,  and  afterwards  yellow  drops  of  chlorid  of  iron. 
B.B.  becomes  reddish-brown  on  charcoal,  and  emits  copious  fumes ;  in  a  strong 
heat,  fuses  to  a  black  slag,  which  at  last  becomes  a  round  globule,  attractable  by  the 
magnet  With  borax,  fuses  readily,  and  presents  the  appearances  characteristic  of 
iron  and  manganese.     Dissolves  perfectly  in  concentrated  nitric  acid. 

Pyrosmalito  occurs  at  Nya  Kopparbergin  Westmannland,  and  at  Bjelkegruvan, 
one  of  the  iron  mines  of  r^ordmark  in  Wermland,  Sweden,  where  it  is  associated 
with  cidc  spar,  pyroxene,  apophyllite,  and  magnetic  iron.  A  hexagonal  prism,  in 
the  museum  at  Stockholm,  is  nearly  an  inch  in  diameter  and  one  and  a  quarter 
inches  long,  and  weiehs  five  and  a  half  ounces. 

The  name  pyrosmaute  is  derived  from  rop,Jire,  and  W/tq,  odor,  and  alludes  to  the 
odor  given  on  before  the  blowpipe. 


PORTITE.     Meneghini  and  JBechi. 

Trimetric.    In  radiated  masses ;  cleavage  very  distinct  parallel  to  a  rhombic 
prism  of  120^. 
H.:=6.    G.=2-4.     Lustre  vitreous.     Color  white.     Opaque. 


OompotUum. — ^Analysis  by  Bechi,  (Am.  J.  SoL  [2],  ziv,  68) : 

Si  £1  Ca  ]f[g  fTa  &  fi 

68-12  27*60  1-76  4-87  016  0*10  7*92=100*48. 

If  the  protoxyds  are  not  an  essential  part  of  the  compound,  the  mineral  corres- 
ponds to  the  formula  Si  Si*+'^^»  li^^®  Cimolite. 

B.B.  intumesces  much  and  affords  a  milk-white  enamel  Dissolves  in  acids  even 
m  the  cold  and  gelatinizes. 

From  the  gabbro  rosso  in  Tuscany.     Named  after  M.  Porte  of  Tuscany. 
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TRITOMITE,  Weib^  and  Berlin,  Pogg.  Izxix,  299,  1860. 

Monometric:  tetrahedral,  f.  55.  Cleavage  indistinct.  II.=6*5. 
G.=4:'16 — 4:-66.  Lustre  submetallic,  vitreous.  Color  dull  brown. 
Streak  dirty  yellowish-gray.    Subtranslucent. 

Oompontion.—U^i+i&l  Analysis  by  N.  J.  Berlin,  (loc.  cit),  5i  2018,  £l  2*24, 

Se  40-86,  £a  16*11,  Y  0*46,  Ca  616,  %  0*22,  te  183,  iSTa  1-46,  Mn,  Cn,  Sn,  W,  4*62, 
ices  by  ignition,  7-86=99-44. 
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B.B.  yields  water  and  gives  a  weak  flaorino  reaction  ;  with  borax  a  reddish-yel- 
low glass,  which  is  colorless  on  cooling.  With  muriatic  acid  in  powder  yields 
chlorine  and  gelatinizes. 

From  the  island  Lamo  near  Breyig,  Norway,  with  leuoophane  and  mosandrite  in  a 
ooarse  syenite.  The  oxygen  ratio  of  bases  and  silica  appears  to  be'l :  1  as  in  garnet 
and  helvin,  to  which  the  species  is  evidently  related. 

THORITE,  Berx«liu9y  K  V.  Ac  H.  1829.     Orangite,  Bergemann. 

Massive  and  compact. 

H.=4:-5— 5.  G.=4-63— 4-8;  5-34,  Orangite,  Ber^.,  5-19,  Da- 
mour.  Liistre  of  surface  of  fresh  fracture,  vitreous  to  resinous.  Color 
orange-yellow,  also  black,  sometimes  inclininff  to  brown.  Streak 
light  orange  to  dark  brown.  Transparent  in  uam  splinters  to  near- 
ly opaque.    Fracture  conchoidal.    Easily  frangible. 

Obmpom^um.— EssentiaUy  Th'Si+8£f=Silica  16*5,  thoria  73-7,  water  9*8.  Da- 
moar*s  analysis  gives  2]^  Analyses:  1  Berzelius,  (loc.  cit);  2,  Datnonr,  (Ann. 
d.  M.  [6]»  i,  687);  8,  Bergemann,  (Fogg.  Ixxzii,  561) : 

Si  Th      Ca       9e     Sin      £1       9       '^h       &n       &      JTa      ftg    fi 

1.  18-98     67-91     2-68     8*40    2*39     0*06     1*61     0*80    0*01     014    0-10     0*86   960, 

undissolved,  1'70:=99*61. 

2.  17-52    71-66     1-59    081     0*28    017     118    088     014    0*83      ir.    6-14, 

^  .  ^   ^  ^=100-14,  Damonr. 

8.  17-70    71-25     0-81     Mn  and   Mg  0-21,  K,  Ka  080,  Oa,  0  4*04,  fi  6-90= 

100-74,  Bttg.   - 

Heated  in  a  platinum  spoon,  the  orange  variety  becomes  dnll  brown,  and  on 
eooling,  orange  again.  B.B.  on  charcoal  infusible,  the  edges  only  being  slightly 
glazed;  with  borax  a  yellowish  pearl,  becoming  colorless  on  cooling;  with  salt  of 


forms  a  jelly  before,  but  not  after  calcination.     The  black  thorite  becomes  pab 
brownish  red  when  heated ;  and  on  charcoal  forms  a  yellowish-brown  slag. 

Found  in  syenite  by  M.  Esmark  at  Lovo,  near  Brevig,  in  Norway ;  also  at  Lange- 
sundfiord  near  Brevig,  (orangite,  annl.  2,  3).  The  rare  metal  Thorium,  was  first  ab> 
covered  in  this  mineral  by  Berzelius. 

GERITE.     Siliciferous  Oxyd  of  Cerium,  Silicate  of  CeriunL     Cererite.     Ochroite. 

Cerinstein,  W, 

Hexagonal.     In  short  6-sided  prisms.     Massive ;  granular. 

H.=5-5.  G.=4:-912,  Ilaidinger.  Lustre  dull  adamantine  or 
resinous.  Color  between  clove-brown  and  cherry-red,  passing  into 
gray.  Streak  grayish-white.  Slightly  subtranslucent.  Brittle; 
iracture  splintery. 

Compoiitian,—  (Ce,  La)'Si4-fi=Silica  21*2,  protoxyd  of  cerium  66*1,  water  12*7. 
Analyses:  1,  Hisinger,  (Afhand.  i  Fys.  iii,  287);  2,  Hermann,  (J.  f.  pr.  Chem.  rxx, 
198);  8,  Kjerulf,  (Ann.  Ch.  Pharm.  xxxvii,  12);  4,  Klaproth,  (Beit  iv,  140): 

??i  Ce  Fe        Ca      fl 

1.  Bastnas,     I81.O     68-69       2-00     1-25     9-60=99*44,  Hisinger. 

2.  "  lone     26-66       8-63     8-56     910,  5l  1*68,  Sin  0*27,  Cu  trace,  £a  88*88, 

0  4'62=:98'76,  Hermann. 
8.         "  2(»-41     66-08  ]e'e4-77     118     6  29  ta  and  Di  8*12,  Molybdenite  8*27, 

BiS  018=99*80,  K. 
4.         •'  84-60    60*76       8*60     1*26     6*00=96*00,  Klaproth. 
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Hermann's  speetmen  wogprobftbly  impure  from  mixtare  witb  orbonate  of  lime. 
Rjemlf'e  analjsee  fdym  l^K 

In  a  matraas  jrioldi  water.  RB,  iofusible  alone ;  with  borax  in  the  aater  flame 
forma  a  yellov  globule,  which  becomes  almost  colorless  on  cooling;  in  the  inner 
flame  a  Tcalc  iroa  reaction.  With  soda  not  disaolTed.  bet  fuses  to  a  dark  yellow 
slanj  mass.  Easily  gelatinizes  withmariatic  acid,  when  in  powder- 
Occurs  at  Bastniis.  oesr  Riddarhyttan,  in  WestiuaDnland,  Sweden,  forming  abed 
ingoeies,  and  associated  withloica,  hornblende,  copper  pyrites,  cerine,  Ac.  It  bears 
considerable  reBcniblsnce  to  the  red  granolar  variety  of  conuidnm,  but  is  readily 
diatingaished  by  iU  hardness. 

Hermann  has  named  the  ore  analyzed  by  Klaproth,  'Ochroitt ;  bnt  it  is  sapposed 
to  have  been  cerite  impure  witjh  mixed  qnertz.  He  dedncos  for  it  the  formnTa  Ce' 
Si'-|-8fi^ilica8i83,  protoiydof  cerium  0758,  water  9B». 


glas,  Hau*.     Ziokkieselerz,  Beri 
oifdre,  H.     Oalmey,(in  part). 

Trimotrie ;    hemihedral. 
a:b:  c=0-617  : 1  :  1-2776. 


/:  7=103°  Si',0:  U=:148°  29^'; 
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0  :  2*=129°  2'.        0  :  11=1540  13'.        iS  :  11=129"  25'. 
O  :  3i=118''  23'.      O  :  3^=124"  37'.        /  :  ti=128°  3'. 

Cleavage  :  /,  perfect,  O,  in  traces.  Also  etalactitic,  mainmil- 
lated,  botryoidal,  and  fibrons  forms ;  also  massive  and  granular. 

H.=4-5— 5,  the  latter  when  crjetallized.  G.=3-16 — 3-9,  8-48 
— 3-49,  from  Altenberg,  Lustre  vitreous,  O  Bubpearly,  BometinicB 
adamantine.  Color  white ;  BOraetimee  bine,  green,  yellow,  or 
brown.  Streak  white.  Transparent — traoslncent.  Fracture  nn- 
even.    Brittle.    Pyroelectric. 

OOmpotilion.—Za^i+H&=&iVi';a  £6-1,  oxyd  of  line  87-4,  water7'^.  Pbrhapsin 
•ome  or  all  cases,  one  third  more  water,  or  Zn^i+26=8ilica  24*89,  ozyd  of  zino 
•5'45,  water  9-60.  Analvses ;  I,  i^mithsou,  (Nicholson's  JotirD.  \i,  78) ;  8,  Bemliaa, 
(K.  V.  Ac.  11.  ISID,  Uf):  3,  Bertbier,  (J.  J.  Minea,  xxriii,  S41);  4,  Thonuon,  [PbiL 
Hag.  1B40);  5,  0,  Hermann,  rJ.  i  pr.  Ch.  xxxiii,  S8): 
40 
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25-0 

38-8 

4<  =97-7.  SmithMD. 

2.  Limliurg, 

36 -33 

66-S7 

7-40=100,  Bwieliiw. 

8.  BreiBgau, 
4.  LMdEillB, 

10«  =100,BerUiier. 

G.=8-164, 

as -a 

68-8 

10-8  =100-8,  llonMon. 

a.  NertBchbek, 

G.=8'eTI, 

!fi-38 

ea-SB 

9-07,  Pb  2-70=100,  H«nii«in 

6. 

G.=3-435. 

as-96 

66'6fl 

8-88=100,  Harnuum. 

Other  analyses:  K.  Mod  he  im,  J.  £  pr.  Ch.  ilii,  SIB;  K  Schmidt,  (ib.  li,  267). 

When  palferiied,  it  dUaolves  in  heated  Bulplmric  or  muriatic  acid,  and  tli«  soln- 
tioD  geUtiniiea  on  cooling.  In  a  matraw  yields  water.  B.B.  decrep!tat«A,  loaes  ita 
traneparency,  intumesces,  and  emit^a  green  phoephoreecent  light ;  fuaible  with  diffi- 
enlty  on  the  edgee  on  charcoal ;  TJUi  Wax  melts  to  a  clear  glasg,  -rhich  doe*  not 
become  opaque  on  cooling.  Swells  np  with  soda  and  affords  with  difficulty  fomei 
of  dnc ;  with  cobalt  Bolntion  becomes  at  first  green,  tbeo  light  bine  on  the  edgaa, 
and  allows  signs  of  fusion,  while  the  bine  color  extends  into  the  nnAised  portion. 

Calamine  and  Smithsonite  are  usually  found  aaiociattd  in  veini  in  ealoareona 
rocka  accompanying  orea  of  blende,  iron,  and  load,  as  at  Alz  la  Chapella,  Baibal, 
Bleiberg,  Iserlohn,  Tarnowitz,  Olkucz,  Miedzanagora,  Rettbanya,  and Mendip HUls, 
to.  Pseudomorphs  imitative  of  calcareons  spar  are  common  in  Berbyshire,  and 
ftlsa  HtScheuinitz  in  Hungary.     Large  ciretaU  have  been  fonnd  at  Nertsehiiuik. 

Id  the  United  States,  It  occurs  wlUi  calamino  in  Jefferson  coimtT,  Hiseoori ;  aUo 
at  the  Perhiomen  lead  mine,  and  in  a  lower  Silurian  rock  two  niilei  from  Bethle- 
hem, at  FriedersTlUe,  in  Saucon  valley,  abundant  and  extensively  worked ;  on 
tiie  Susquehanna,  opposite  Selimsgrove;  abundantly  at  Austin's  mines  in  Wytbe  Co., 
Tirgiuia. 

iltsaED  FoHiis. — Calamine  is  sometimes  found  altered,  by  subatitDtion,  to  qnaita. 
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FREHNITE,  Werner.  Koupholite.  Edelith.  Chiltonite,  £ 
Trimetrie.  7:  7=99"  66',  0  :  lt=146°  Hi'  ;a:h:  c=0-G696Z 
1  :  1-19035.  O  :  |i=153°  20',  0  :  |-i=134°  52^',  0  :  2=119° 
"■     0  :  6=100°  47',  0  :  61=106°  30',  7:  m=130''  2'.      Cleav- 
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Oburred  Planes, 


age :  basal,  distinct.  Tabular  cirstals  often  united  by  O,  makine 
broken  forma,  often  barrel-almped.  It^uifomi,  globular,  and  staP 
actitic  with  a  crystalline  surface.  Structure  imperfectly  colum- 
nar or  lamellar,  strongly  coherent ;  also  compact  granular  or  im- 
palpable. 

n-=6— 6-5.  G.=2-8— 2-953.  Lustre  ritreous;  O  pearly. 
Color  light  green,  passing  into  white  and  gray;  often  fades  on  ex- 
posure. Subtransparent— translucent ;  streak  uneolored.  Frac- 
ture uneven.     Somewhat  brittle.     Pyroelectric 
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Conwontian.—^  0a^i+8Sl3i+^'Si  Berz. ;  or  if  8£[  acts  with  Oa  as  base,  (i&'+ 
iSl)§i=^ilica48'8,alumioa  24*8,  lime  27*l„water  4*8=100.  Analyses :  1,  2,  Gehlen, 
fScnw.  J.  iii,  171);  8,  4,  5,  Walmstedt,  (Jahresb.  v,  217);  6,  7,  Thomson  and  Lehunt, 
(Min.  i,  275);  8,  Renault,  (Ann.  d.  Mines,  [3],  ziv,  154);  9,  Amelung,  (Ramm.  2d 
Supp.  118,  Pogff.  Ixviii,  812);  10,  11,  Leonhard,  (Pogg.  liv,  579);  12,  Domeyko, 
(Ann.  d.  M.  [4],  ix,  8). 

9i      £1         Fe    Ca     £f 

1.  Tyrol,  48-00  2825      2*00  26-00  4-00,  ^n  0-25=98-50,  Geh. 

2.  Tyrol,  Fassa,  42*88  21*50      8*00  26-60 462,  lln  0*25=98-75,  Geh\ 

8.  Mt  Blanc,  iTowpA.  44*71  23*99  26*41  4*45,  Sn  0*19,  te  l*25=100,Walm. 

4.  Dumbarton,  44*10  24*26  26-48  4*18,  te  0*74=99*71,  Walm. 

6.  Etlelfors,  JEdelUe,  48*03  19*30  6*81  26*28  4*48,  Un  0*15=100*20,  Walnu 

6.  Glasgow,  green,  43-60  28-00  2*00  22*88  6*40=97*88,  Thomson. 

7.  "        white,        48*05  23*84  P  0*64  26*16  4*60,  ilLn  0*42,  fi:  and  iSfa  1  -03,  L. 

8.  Bourg  d'Oisaus,         44*50  23*44  3P  4*61  23*47  4*44=100*46,  Rognault 

9.  Radauthal,  Hartz,     44*74  18*06      7*88  27*06  4*18,  S'a  1'03=102*40,  Amelung. 

10.  Niederkirchen,      j  42*60  30*60     0*04  22*67  5*00,  fi:  0*02=100*64,  Leonhard 

11.  pseudomorphs,     (44*00  28*50     0*04  22-29  6*00,  fc  0-01=100*84,  Leonhard. 

12.  ChUi,  48*6   21*6        26*0    6*8,  ^e  4*2=99*7,  Domeyko. 

B.B.  on  charcoal  froths  and  melts  to  a  sla^^  of  a  light-green  color.  With  borax  a 
transparent  bead.  In  dilute  muriatic  acid  dissolves  slowly  after  heating  or  fusing, 
without  gelatinizing ;  before  heatine  not  perfectly  soluble.  Koupholite,  which  often 
contains  dust  or  vegetable  matter,  blackens  and  emits  a  burnt  odor. 

Prehnite  was  first  found  at  the  Cape  of  Good  Hope,  by  Colonel  Prehn,  after 
whom  it  was  named  by  Werner.  Occurs  in  granite,  gneiss,  and  trap  rocks,  espe- 
cially the  last 

At  St.  Christophe,  in  Dauphiny,  associated  with  axinite  and  epidote;  at  Rats- 
chinges  and  the  Fassa  valley,  Tyrol ;  in  Salzbure ;  at  Friskie  Ilall  and  Campsie  in 
Dumbartonshire,  and  at  Hartfield  Moss ;  in  Ren&ewshire,  in  veins  traversing  trap, 
associated  with  analcime  and  thomsonite ;  also  at  Corstorphine  Hill,  the  Castle  and 
Salisbury  Crag,  near  Edinburgh ;  at  Oisans  in  Dauphiny. 

In  the  United  States,  finely  crystallized  at  Farmington,  Woodbury,  and  Middle- 
town,  Conn.,  and  West  Springfield,  Mass.,  and  Patterson  and  Bergen  Hill,  N.  J. ;  in 
small  quantities  in  cneiss,  at  Bellows  Falls,  Vt  ;  in  syenite,  at  Charlestown,  Mass.', 
Milk  Row  quarry,  often  in  minute  tabular  crystals,  with  chabozite  ;  also  at  Palmer 
(Three  River)  and  Turner's  Falls,  Mass.,  on  the  Connecticut,  in  greenstone,  and  at 
Perry,  above  Loring's  Cove,  Maine ;  on  north  shore  of  Lake  Superior,  between 
Pigeon  Bay  and  Fond  du  Lac ;  in  large  veins  in  the  Lake  Superior  copper  region, 
often  occurring  as  the  most  common  veinstone  of  the  native  copper,  sometimes  in- 
cluding strings  or  leaves  of  copper ;  and  at  times  in  radiated  nodules  disseminated 
through  the  copper. 

Handsome  polished  slabs  of  this  mineral  have  been  cut  from  masses  from  China. 

The  formula  (ifi*-f-i^l)  Si  is  analogous  to  that  of  chrysolite  in  the  ratio  1  :  1, 
and  the  two  species  appear  to  be  homceomorphous,  2Y  :  21  in   chrysolite=99^  7'. 

Altered  Forms. — Prehnite  occurs  altered  to  Green  earth  and  Feldspar. 


CHLORASTROLITE,  O.  T.  Jackson,    J,  D,  Whitney,  Bost.  J.  Nat  Hist  v,  48a 

Massive.     Finely  radiated  or  stellate  in  structure. 
H.=5-5--6.     G.=3180.     Lustre  pearly.     Color  light  bluish- 
green.     Slightly  chatoyant  on  the  roundea  sides. 

Oompo»ition.—(Cii,  Sa)«Si+2(Xl,  Pe)Si+3fi=:jfe«-f-|Xl)  Si-f-fi=Silica  87-9 
alumina  25*1,  peroxyd  of  iron  5*6,  lime  18^,  soda  5'2,  water  7*5=100. 
Analyses  by  Whitney,  (Rep.  GeoL  L.  Sup.  1861,  97) ; 

Si  XI   Pe,  little  te    Ca  Sfa  fe  ll 

1.  36-99         25-49         0*48         19*90         3*70         0*40         7*22=100-18. 

2.  37*41         24-25         6*26         21*68  4*88  5*77=^100-26. 
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In  an  open  tabe  yields  water  and  becomes  white.  B.B.  foses  easily  with  into- 
mescence  to  a  grayish  blebby  glass.  Forms  a  transparent  glass  readily  with  borax, 
tinged  with  iron ;  a  blue  with  cobalt  solation.  Soluble  in  muriatic  acid,  giying  a 
flocky  precipitate  of  silica. 

Occurs  on  the  shores  of  Isle  Royale,  Lake  Superior,  in  small  rounded  pebbles, 
which  have  come  from  the  trap,  and  are  waterworn ;  it  receives  a  fine  polish. 
Named  from  x^apos,  green,  aar^p,  $tar,  and  Xi9o(,  tione, 

SAVITE,  MenegMfU. 

Dimetric.  In  acicular  rectangular  prisms,  very  slender,  termi- 
nating in  pyramids  or  truncated.     Kaoiating. 

BL=3.     G. =2*450.    Lustre  vitreous.     Colorless.    Transparent 

Compontion,—(i/Lg,  ]Sra)'Si*+&5i+2l^,  Bechi=Silica  49-56,  alumina  18-86,  mag- 
nesia 14*56,  soda  11*08,  water  6*44.    Analysis  by  Bechi,  (AnL  J.  Sci.  [2],  xiy,  64): 

5i  49-17,    51  19-66.     ftg  18*60,     iSfa  10*62,     4  128,     fi  6-67=100-67. 

B.B.  fuses  with  great  difficulty.    Soluble  in  the  acids. 

Occurs  with  picranalcime  in  the  Gabbro  rosso  of  Tuscany.    Named  after  M.  Savi 
The  calculated  oxygen  ratio  for  6,  fi,  5i,  fi,  in  this  species  is  yery  near  Uiat 
of  Schneiderite,  it  being  9  :  9  :  26  :  2,  and  in  the  latter  9  :  9  :  26  :  2. 

SCHNElDERriE,  Meneghini, 

Confusedly  laminato-radiate. 
H. = 3.    Color  white.     Opaque. 

Oompo$itton,—S{Cii,  Mg)"Si*-|-3tl'Si*+8fl,  Bechi=(if  Ca  :  ]ii[g=l :  1)  SiUca  47-7, 
alumina  20*8,  lime  16*6,  magnesia  11*9,  water  8*6.  Analysis  by  Bechi,  (Am.  J.  Set 
[2],xiv,  64): 

Si  47-79,     3tl  19-88,     Oa  16-77,     %  11*08,     tandS^al-62,    fl  8-41==10a 

B.B.  fuses  with  intumescence  to  a  blue  enamel.  Dissolves  in  acids,  even  in  the 
cold,  and  gelatinizes.     In  a  closed  tube  yields  water. 

Found  with  sloanite  in  the  Gabbro  rosso  of  Tuscany.  Named  after  M.  Schneider, 
director  of  the  mine  of  Mount  Catini. 

CARPnOLITE,  W.    KarphoUth. 

In  radiated  and  stellated  tufts  ;  fibres  rather  incoherent.  Some- 
times rhombic  prisms  of  111°  27',  and  68°  33',  Kengott,  with  lat- 
eral edges  truncated. 

n.=5— 5-5.  G. = 2-935,  Breithaupt;  2*9365,  Stromeyer.  Lustre 
silky,  glistening.  Color  pure  straw-yellow  to  wax-yellow.  Opaque. 
Very  brittle. 

CoTnpowiton.— (i'e,  ]iln)'Si+8XlSi-|-6n=(ifi'-f-f3tl)§i+liU.  Analyses:  1,  Stro- 
meyer,  (Untersuch.  410} ;  2,  Steinmann,  (Schweig.  Jour,  xxv,  418): 

Si         £1        Mn       ^e        n 
1.8615    28-67     1U16     229     10-78,  Ca 0*27,  HF  1  •47=98-79,  Stromeyer. 
2.87-68     26-47     18-83      11-86,  Fe  6-27=99-96,  Steinmann. 

B.6.  intumesces,  whitens,  and  fuses  slowly  to  a  brown  opaque  mass.  With  borax 
forms  a  transparent  glass,  which,  in  the  outer  flame,  assumes  an  amethystine  color ; 
in  the  reducing  flame,  becomes  green.     Hardly  attacked  by  acids. 

Occurs  in  minute  divergent  tufts,  disposed  on  granite,  along  with  fluor  and 
quartz,  in  the  tin  mines  of  Schlackenwald.  It  was  named  by  Werner,  in  allusion 
to  its  color,  from  Kopfog,  itraw. 
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IV.  ZEOLITE  SECTION. 

L  ANALOIME  GROUP.     Monometric 

Oxygen  ratio. 

ANALODfSy  1:8:8:2 

PlOBANALCIMB, 

Glottalite, 

Ittnkrite,  1:8:4:2 

IL  CHABAZITE  GROUP.    Hexagonal 

Chabazite,  1 :  8  :  8  :  6  (or  6) 

1:8:9:6 
Gmeunitb,  1  :  8  :  8  ;  6 

LzTTNE,  1:8:6:4 

UL  6ISM0NDINE  GROUP.    Dimetric. 

GisMONDUoc,  1 :  8  :  4i  :  4^ 

EDIMGTOZnTX, 

Faujasitb,  1:8:9:9 

% 

IV.  THOMSONITE  GROUP.    Trimetric;  /:  /=90O-92O.    Rarely  monoclinic, 
and  homoeomorphouB  with  the  trimetric  species.     No  perfect  eleayage. 

Habmotomje,  1:8:9:6 

PHiLLiPsrrE,  1:8:9:6 

Thombonitk,  1:8:4:2^ 

Natbolits,  1 :  8  :  6  ;  2 

Sooij^iTE,  1:8:6:8 

Sloaniti^  1 :  6  :  8  :  4  (f ) 

V.  STILBITE  GROUP.  Monoclinic  or  trimetric,  with  a  pearly  diagonal  cleav- 
age: /: /=130°-188°. 

Epistilbite,  1:8:9:6 

UsuLANDFTEy  1  :  8  :  12  :  6 

Brewsteeite,  1  :  8  :  12  :  6 

SriLBrrE,  1:8:9:6 

Capoboianite,  1:8:8:8 
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DS8GBIFTIVE  MINEBALOOY. 


Si         £1  Oa  JNa 

1.  Fassathal,               8612  22*99      18*58 

%  B\agod&t,Ouboite,5l'U  22*68  0*85  11-86 

8.  KQpatrick,            66*07  22*23     1817 

4.  Giant'8Caufleway,66-60  28*00     U*65 

6.  Brevig,                   66-16  28*66     14*28 

6.  Neiderkirchen,      67*60  23*16  6*63  6*46 

7.  "                 66*12  24*00  6*82  6*46 
8.Cycl.IdB.G.=2*236.63-72  24*08  1-28  7*92 


ANALCTMR     Gubizit,  W.    Cuboite,  BreiL    Analzim,  X. 

Monometric.  In  trapezohedrons,  f.  39,  also  f.  37,  38.  Cleav- 
age :  cubic,  in  traces.     Also  massive  granular. 

H.=5— 5-5.  G.=2-068,  Haidinger;  2-278,  Thomson.  Lustre 
vitreous.  Color  white ;  sometimes  colorless ;  occasionally  grayish, 
greenish,  yellowish,  or  reddish-white.  Streat  white.  Transparent 
— ^nearly  opaque.    Fracture  subconchoidal,  uneven.     Brittle. 

aompo«trtoii».— Sa"Si'-f-8XlSi*+6l0[=Silioa  64*6,  alumina  23*2,  soda  14*0,  water 
8*1.  Analyses:  1,  H.  Rose,  (Gilb.  Ann.  Ixxii,  181);  2,  Henry,  (Pogg.  xlvi,  264)  ;  8, 
Connel,  (Edinb.  J.  ScL  1829,  262) ;  4,  Thomson,  (Min.  i,  488) ;  6,  Avd^ey,  (Pogg. 
ly,  107) ;  6,  7,  Riegel,  (J.  t  pr.  Chem.  zl,  817 ;  this  min.  8d  edit) ;  8,  Walterthauaen, 
(Vulk.  Gest  266) : 

-  -  '^         ]!fa        fi 

8*27=99*91,  Rose. 

9*00,  fc  0*66=101-68,  Henry. 

8 -22=99 -28,  ConneL 

7-90=101-16,  Thomson. 

8-26,  t,  Ca  <rac<J=101*20,  Avd. 

8-00,  Pe  0*10=100*88.  RiegeL 

8*00,  Fe  016=100-64,  RiegeL 

8*60,  ftg  0*06,  4  4-46=99-91,Walt 

B.B.  fuses  on  charcoal,  without  intumescence,  to  a  clear  blebby  glass.  GelaUnises 
with  difficulty  in  muriatic  acid.     Tinges  flame  yellow. 

The  Cuboite  of  Breithaupt  (£  87)  has  a  greenish-gray  color,  with  distinct  cleav- 
age.    G.=2*24 — 2-28. 

The  Cyclopean  Islands,  near  Catania,  Sicily,  afford  pellucid  crystals,  (£  87) ;  also 
the  Tyrol ;  trapezohedral  crystals  occur  in  Dumbartonshire,  the  Eilpatrick  Hills, 
Glen  Farg,  generally  opaque,  and  sometimes  three  or  four  inches  through.  Other 
localities  are  the  Faroe  Islands,  Iceland ;  the  Yincentine,  where  it  occurs  in  amy^ 
daloid,  basalt,  and  trap,  with  prehnite,  chabazite,  apophyllite,  &c  At  Arendal,  m 
Norway,  it  occurs  in  beds  of  iron  ore ;  and  at  Anareasberg  in  the  Hartz,  in  silver 
mines.  I^ova  Scotia  affords  fine  specimens ;  crystals  like  1  37,  39,  occu#it  Bergen  Hill, 
New  Jersey;  in  gneiss,  near  Yonkers,  Westchester  Co.,  N.  Y.,  (f.  89);  at  Perry, 
Maine,  with  apopnyllite,  in  greenstone ;  abundant  in  fine  crystals,  with  prehnite, 
datholitc,  and  calc  spar  in  the  Lake  Superior  region  ;  in  the  gaugue  of  the  copper,  at 
Copper  Falls  and  northwestern  mines,  and  at  Michippacoten  Island,  (form  2-2), 
ana  also  at  other  mines  not  now  worked. 

Tlie  name  Analcitne  is  from  avaXxn^  weak,  and  alludes  to  its  weak  electric  power 
when  heated  or  rubbed. 

Eudnophite  of  Weibye,  von  Borck  and  Berlin,  (Pogg.  Ixxix,  1860),  has  the  com- 
position of  Analcime,  ond  although  described  as  trimetric,  two  of  the  angles  given, 
J  J  and  (f  «,  ore  120°,  as  in  the  dodecahedron,  </ ;  0=130°.  H.==5-6.  G.=2*27. 
Mean  of  two  analyses,  by  von  Borck,  and  Berlin,  Si  66-00,  il  24*86,  Ifa  14*06,  fi  8*28 
=101-66. 

It  was  found  in  white  and  grayish  crystals  with  leucophane  and  mosandrite  on 
the  island  Lamo,  Norway,  in  syenite.     Named  from  cvivo^oi,  obscurity. 

The  Cluthalite  of  Thomson,  (Min.  i,  339,)  occurs  in  flesh-red  vitreous  crystals  in 
amygdaloid  at  the  Kilpatrick  inil&  IL=8'6.  G.=2*166.  Opaque  or  subtranslucent 
Fragile.  Analysis  afforded:  Si  61266,  3cl  23  660,  Fe  7-306,  N^a  6130,  fig  1238, 
fi  lb-653=99*048. 

Altered  Forms. — The  Picranalcime  of  Meneghini  and  Bechi  is  probably  analcime 
altered  by  the  magnesian  process.  It  occurs  in  geodes  in  the  Gabbro  rosso  of  Tus- 
cany, ana  also  in  the  steatitic  paste  of  a  metalliferous  dyke ;  forms  trapezohedrons 
and  cubo- trapezohedrons  with  distinct  cubic  cleavage.  H.=6.  G.=2-267  ;  Color, 
flesh  red  to  colophonite-red ;  lustre  vitreous.  Compontion,  according  to  mean  of 
two  analyses  by  M,  Bechi,  (Am.  J.  Sci.  [2],  xiv,  62);  Si  6911,  Xl  22-08,  Ag  10*12, 
Sa  0-45,  ]^  0-02,  fl  7-67=99*45.  Formula  fig*  Si*-f- 3*l§i*-f6B[,  Bechi,.or  more 
nearly  fig  Si+^tl  5i*-l-2^,  Rammelsberg.  Associated  with  calcite,  caporcianite,  and 
picrothomsonite. 
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Glottalite,  Thomson.  Monometric;  cube  with  angles  truncated.  Vitreous. 
Colorless  or  white.  H.=8— 4.  Q.=2-18.  Compo»ittofi.— 3C'a»i?i»-|-3tl»Si'-|-24ft. 
Analysis:  5i  87  01,  &1  16*81,  Fe  0*60,  Ca  28*98,  ^21*26=99.  From  greenstone  near 
Port  Glasgow  on  the  Clyde  in  Scotland. 

rrrNERiTK 

Monometric.  Cleavage  ^odecahedral.  Occurs  granularly  mas- 
sive. 

n. =5-5.  G.=2'37 — 240.  Color  dark  bluish  or  ash-gray,  smoky 
gray.  Lustre  resinous.  Translucent.  Fracture  imperfectly  con- 
choidal. 

CompoM7ton.— Essentially  (S'a,  Ca)»Si4-83fclSi+6fi=(ft+ftl)Siy-h2fl:,  with  some 
NaCl,  and  Ca?.  Analyses  by  Gmelin,  (Schw.  J.  zxxvi,  74);  and  J.  D.  Whitney, 
(Pogg.  In,  442): 

5i       3      £1      (3a     JTa      t 

1.  84-02  2-86  28-40  727  1216  1 -66,  Pe  0*62,  HCl  0-76,  fi  and  HS  10*76=98-86,  G. 

2.  35-69  4*62  29*14  6*64  12*67  1*20,  CI  1-26,  fi  (loss)  9 '88=100,  Whitney. 

Yields  much  water  in  a  matrass,  in  which  it  differs  from  the  allied  species.  6.B. 
fuses  easily  with  strong  intumescence  and  evolution  of  sulphurous  acia  to  a  blebby 
opaque  glass.     A  clear  glass  with  borax.     Gelatinizes  perfectly  in  acids. 

From  the  dolerite  of  the  Kaiserstuhl  near  Freiberg ;  at  Sasbach  in  basaltic  dole- 
rite  ;  at  Endingen  in  phonolitic  dolerite,  with  pyrites,  titanic  iron,  and  apatite. 


GHA6AZITE.  Chabasie,  P.  L.  and  K  Schabasite,  W.  Chabasin,  ffaid.  Leyyne. 
Mesolin.  Hydrolite,  I)e  Dree.  Sarcolite,  Vauq.  Phacolite,  Brett  Ledererite, 
Jackson,     Acadiolite,  Alger  and  Jaekion.     Haydenite,  Cleveland, 

Rhombohedral ;  B :  i?=94°  46',  0 :  ^=129°  15' ;  a=l-06.  Usual 
forms  rhombohedrons.  Observed  planes  as  in  f.  474, 475,  with  f* 
replacing  the  edges  li:-^.    li  :  4=137°  23',  -^  :  -1^=125^  13' ; 


a  :  -i  (over  -2)=83°  31<=",  B  :  -2=119^  42',  Ji  :  §2=155°  16'. 
Twins :  Composition  parallel  with  O;  also  parallel  to  i?.  Cleav- 
age rhombohedral,  rather  iriflistinct. 

II.=:4_4.5.  G. =2-08— 2-17,  Tamnau.  Lustre  vitreous.  Color 
white,  flesh-red;  streak  uncolored.  Transparent — translucent. 
Fracture  uneven.     Brittle. 
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DBBCBIPnVB  imiSBAIOOT. 


Si 

Si 

Ca 

Sa 

& 

1. 

Parsboro,  N.  S., 

61-46 

17*66 

8-91 

1*09 

0*17 

2. 

Fassathal, 

48*68 

19-62 

10-22 

0*66 

0*28 

8. 

48-18 

19-27 

9*66 

1*64 

0*21 

4. 

Gustafsberg, 

60*65 

17-90 

9*87 

1-70 

6. 

Kilmalcolm, 

48*36 

18-62 

9*78 

0-26 

2*66 

6. 

48-76 

17-44 

10*47 

1*66 

7. 

it 

60*14 

17-48 

■  8*47 

2*68 

8. 

Faroe, 

47*76 

20-86 

6*74 

2*84 

1*66 

9. 

Ann  erode, 

47*00 

19*71 

10*68 

0*66 

0*88 

10. 

Parsboro, 

62*14 

19*14 

7*84 

0*71 

0-98 

11. 

Giessen, 

48-81 

19*47 

11*01 

1*17 

12. 

Aeadioliie, 

62-02 

17-88 

4*24 

4*07 

8*08 

18. 

it 

62*20 

18*27 

6*68 

2*12 

14. 

Leipa,  Phacolite^ 

,  46-46 

21*46 

10*46 

0*96 

1*29 

16. 

t*            « 

46*20 

22-80 

10-84 

1*77 

Id. 

(1            <i 

46*68 

19-48 

18*80 

1*68 

1-81 

Cbmpoti/ion.— (Ca,  fTa. i)«Si'+8XlSi'+18fi=(ft*, fifiiM^fi ;  for thePmboro 
and  Gosta&berg  chabazite,  and  also  the  acadiolite,  (Ca,  Ka,  K)Si+z^i*-H^  Anal- 
yges:  1,  2,  8,  Hofmann,  (Pogg.  Ann.  xrv.  496) ;  4,  Beixelius,  (Afh.  i  PW  ri,  190); 
6,  Rammelsberg,  (Handw.  i,  149) ;  6,  Thomson,  (Min.  i,  884) ;  7,  Connell,  (EdiBfai  J. 
1829,  262);  8,  Durocher,  (Ann.  d.  Mines,  [8],  xiz,  686);  9,  Genth,  (Amu  d.  Gb.  a 
PhamL  Izvi,  274,  1848) ;  10,  Rammelsberg,  (2d  Snpp.  p.  84);  11,  Kngelhardt,  (Ann. 
d.  Oh.  iL  Pharm.  Ixv,  872);  12,  18,  A.  A.  Hayes,  (Am.  J.  Scl  [2],  i,  122);  14*  16, 
Rammelsberg,  (Pogg.  bdi,  149);  16,  Anderson,  (Jimieson's  Jour.  1848,  28)  : 

ft 

19*66,  9e  0*86=99*79,  Ho£ 
20-70=99*91,  Hofimaim. 
21*10=99*96,  Hofinann. 
19*90=99*62,  BerselivB. 
(20*47 )=100,  Rammelsbfirg. 
21-72=99-98,  Thomson. 
20*88=99*60,  ConnelL 
21*80=99*68,  Duroeher. 
22*29. 3Pe  016=100-76,  G. 
19*19=100,  RammeUbero. 
19*66,  lSrgO'26,  EngelhaiSi 
18*80=99-64,  Hayes. 
20-62=99*69,        " 
19-40=:100,  Rammelsberg. 
19-06,  ]S[gO-84=100,  Ramm. 
17-98,  Mg  0*14,  Pe  0-48» 
99*96,  Anderson. 

B.R  intnmesces  and  fuses  to  a  blebby  glass,  nearly  opaque.  Dissolves  in  mnriai- 
ic  acid,  when  pulverized. 

The  Acadiolite  is  a  Nova  Scotia  chabazite  of  a  flesh  red  color ;  form  £  474,  with 
the  scalenohedron  of  £  476,  also  the  siniple  rhombohedral  form  of  chabazite ;  the 
color  is  red,  though  passing  into  white.  In  some  crystals  the  color  is  arranged  in  a 
tesselated  manner,  tne  angles  beiEg  nearly  colorless. 

Haydenite  is  a  yellowish  chabazite  from  Jones's  Falls,  Maryland.  Levy  made  the 
form  an  oblique  rhombic  prism  with  1 :  /=98o  ti2',  O  :  7=96®  5'.  The  form  is  ac- 
tually a  scalenohedron  (£  476)  differing  but  slightly  from  the  rhombohedron ;  it  is 
apparently  the  same  scalenohedron  that  occurs  in  the  Nova  Scotia  chabazite ;  angle 
of  edge  X=97-98°,  of  edge  F,  al)out  176°.  The  crystals  are  often  in  twins  paral- 
lel to  R,  and  they  are  incrusted  with  chlorite,  and  sometimes  consist  of  this  min- 
eral, unlike  the  accompanying  lieulandite,  (beaumontite).  Delesse  obtained  in  an 
analysis  of  the  haydenite  (Rovue  Sci.  xxv,  107),  §i  49-6,  3tl,  3Pe  28*6,  Ca  2*70,  Ag 
trace,  ^  2*50,  fl  21-0=99-2. 

Chabazite  occurs  mostly  in  trap,  basalt,  or  amygdaloid,  and  occasionally  in  gneiss, 
syenite,  and  mica  slate. 

Occurs  at  the  Faroe  Islands,  Greenland,  and  Iceland,  associated  with  chlorite  and 
stilbite;  at  Aussig  in  Bohemia,  in  a  kind  of  greenstone,  (the  grauetdn  of  Werner); 
at  Annerode  near  Giessen ;  at  the  Giant's  Causeway,  Kilmalcolm,  Renfrewshix^ 
Isle  of  Skye,  <fec.  In  Nova  Scotia  wine-yellow  or  flesn-red  (the  last,  the  acadiolite)^ 
associated  with  heulanditc,  analcime,  and  calcite.  Phacolite  occurs  at  Leipa  in. 
Bohemia. 

Both  massive  and  incrusted,  at  the  Paugatuck  stone-quarry,  Stonington,  Conn., 
with  scapolite,  sphene,  and  apatite;  also  yellowish-red  m  Noi-th  Killingworth,  on 
the  Essex  turnpike ;  at  Hadlyme,  Conn.,  on  gneiss ;  in  syenite  at  Charlestown,  Mass.; 
also  at  Chester,  Mass.,  in  amygdaloid  ;  at  Bergen  Hill,  N.  J.,  in  small  crystals;  ia 
the  same  rock  at  Piermont,  N.  Y.  Phacolite  has  been  reported  from  New  York 
Island. 

The  name  Chabazite  is  from  x^^^*^ff  ^^  ancient  name  of  a  stone.  Phaeolite  is 
from  (paKos,  a  bean^  and  >iBoi ;  and  Acadiolite  from  a  former  name  of  Nova  Scotia 
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GMELINITE,  Brooke.     Soda  Ohabazite.    Natron-Chabasit    Hydrolite.    Henohel- 

ite,  Levy. 

Hexagonal.  Observed  j^lanes  as  in  the  figare,  with  sometimes 
the  pyramidal  and  prismatic  edges  tnmcar 
ted;  1 : 1  (pyram.)  142^26';  (ba8al)=80^ 
8',  Brewster,  80^  54',  G.  Kose,  80°  6',  Du- 
frteoy,  79^  44',  Breithaupt,  80°  8',  Brooke 
and  MiUer.  O  :  1=139^  56',  O  :  12=143^ 
56^.  Cleavage :  parallel  to  the  faces  of  a 
6-sided  prism,  perfect,  G.  Eose,  (Kryst 
Chem.  Min.,  1852, 100). 

H.=4-5.  G.=2-04— 2*12.  Lustre  vitreous.  Colorless,  yellow- 
ish-white, reddish-white,  flesh-red,  translucent.    Brittle. 

Compoution, — Like  that  of  ohabasite,  the componnd  therefore beinedimorphoiu, 
aeoordmg  to  G.  Rose.    The  Herschelite  affords  the  same  excepting  16  H. 

Analyses:  1,  Connell,  (Edinb.  New  FhiL  J.  1888);  2, 8» Rammebberg,  (Pogg.  zliz, 
211);  4,  6,  Damonr,  (Ann.  Ch.  Phya  [8],  jdv,  99);  6,  Waltershansen,  (Ynlk.  Gest 

Si       21     Oa    fTa      &      £[ 

1.  Glenarm,  48*66  18*06  6*18  S'86  0*89  21*66,  9e  0-11=98-76,  Oonnell. 

2.  "  46*40  21-09  8*6'7  7*29  1*60  20*41=100*47,  Rammelsberg. 
a  "  46-66  20*19  8*89  7*09  1*87  29*41=100*02,  Ranunelsberg. 
4.  iftfrMAe/t^tf,  Etna,  47*89  20*90  0*88  8*88  4*89  17*84=99-23,  Damonr. 

6.        "  "      47*46  2018  0*26  9*86  4*17  17*66=99*06,  Damonr. 

6.         "  "      46*46  19*21  4-76  6*27  2*88  17*86,  lig  0*42,  Fe  1-14=97 -99,  W. 

B.R  like  chabasite.  Gelatinizes  with  mnriatio  acid.  Waltershansen  fonnd  a 
trace  of  phosphoric  acid  and  supposed  it  combined  with  the  Fe.  Occurs  in  amyg- 
daloidal  rocks  at  Montecchio  Maggiore,  and  at  Gastel  in  the  Yioentine,  at  Glenarm, 
and  the  Island  Magee. 

Omelinite  is  nsnally  considered  rhombohedral,  and  the  crystals  as  twins,  secon- 
dary to  a  rhombohedron  of  86^  18'.  Tanman  makes  i2  :  i2  as  in  chabasite,  and  the 
pyramidal  faces  the  form  f  .  The  hezaffonal  cleayaffe  obserred  by  Rose  separates 
it  widely  from  chabasite.    It  was  named  after  Pro£  G.  Gmelin,  of  Tiibingen. 

Heriekelite  is  from  Aci  Castello,  Etna,  Sicily,  along  with  Fhillipsite.  The  crys- 
tals are  colorless  hexagonal  prisms  and  tables,  and  are  generally  aggregated  like 
those  of  Prehnite ;  b^es  convex  with  traces  of  a  flat  rhombohedron.  Damonr^s 
analyses  nye  (iSTa,  &)*  Si'+SoScl  Si'+I^^*  making  it  a  distinct  componnd  from  the 
above.  The  angles  of  the  pyramidal  edges  are  124^  46',  and  the  base  makes  with 
the  pyramidal  faces  182^  nearly.    H.=:6'6.    G.=2*06. 

ZedererUe  of  Jackson,  from  Cape  Blomidon,  Noya  Scotia,  has  the  form  of  Gmeli- 
nite.  It  has  the  same  formula  with  one  third  the  amount  of  water.  Analysis  fay 
Hayes:  5i  49*47,  ^  21*48,  Ca  11-48,  l^Ta  8*94,  9e  0-14,  H  8*68,  r  8-48=98*67, 
(Am.  J.  Sci.,  xxv,  78).  G.:=2-169.  Named  after  Baron  Lederer,  formerly  Austrian 
Consul  at  New  York. 

LEVYNE,  i?rm0«<#r. 

Ehombohedral:  JR  :  JR^lOe^^  4f ;  (?:jS=136M';  a=0-835g3. 
Observed  planes  as  in  the  annexed  figure,  478 

with  also  -3 ;  2 :  2=79<^  29',  0 :  3=109^  3', 
O  :  2=117^  23'.  Cleavage,  R,  indistinct. 
Twins  compounded  parjfflel  to  O.  Crys- 
tals often  striated :  onen  in  druses. 

H.=4— 4-5.     G.=2-09— 216.     Lustre 

41 


IKBIJIIY  MINERALOOT. 

vitreous.  Colorless,  white,  reddish,  yellowish.  Transparent  to 
translucent. 

C'(mi/>Mt/ion.---0a3i+Sl3i+4&s=^+S^  from  Damour'B  MudyteLwkieh 

contain  less  silica  than  the  others.  Berzeliin'B  analyies  gives  the  foimnm  of  chain 
asite.  Analyses  :  1,  2,  Berzelins,  (Jahresh.  iii,  146,  ▼,  816);  8,  Oonnei,  (FhlL  Mag.  r, 
50) ;  4,  6,  Damoor,  (Ann.  d.  M.  [4J,  iz,  8U): 

Bi        21         Ca      JTa       &       fi 

1.  Faroe,  XtfvytM,   48-00    20-00      8*86    2*86    0'41     19*80,  Ag  0*4=99 '68^  Ben. 

2.  "      Meaolin,  41-60    2140      7*90    4-80     18 -19=99 -7 9,  Bert 

5,  Bkye,  Levyne,  46-80  22-47  9*7^  1-66  1*26  19-61,  ]^e,  ftn  0-96a^0i'QV,  a 
4.  Iceland,  i>v^n«,  46-04    21*04      9*72     1*42    1^68    17*49=99*84,  Damoor. 

6.  ''  "       45-76    28*56     10*67     1*36    1*64    17-88=100*22,  Damonr. 

B.B.  fuses  to  a  blebby  glass  nearly  opaque.  Soluble  in  acids  when  piilYeriaedl» 
without  g^elatinising. 

Found  in  amvgd^oid  at  Glenarm ;  Hatfield  Moss,  Renfrewshire;  at  DalaDypen, 
Faroe ;  at  Godharn,  Disco  Island,  Greenland ;  at  Skagastrand  in  Iceland.  lunitd 
after  the  English  Mineralogist,  Mjt.  Levy. 


Dimetric.  In  octahedrons,  either  separate  or  clustered  into  mam- 
millated  forms  with  a  drusy  surface ;  basal  angle  92^  30',  pyramid- 
al US'"  80\  Marignac. 

H.=4'5.  G.=2'265.  Bluish  white,  grayish,  reddish.  Lustre 
splendent.    Transparent  to  translucent. 

Ctoposifton.— (Ca,'&/9i-(-2£9i+9]3.  Analysis  by  Maiignae,  (Abb.  Gh.  Pllya. 
[t],  xiy,  41): 

Si  86*88  51  27*28,  Ca  1812,  ft  2*86,  fi  21*10=100*18. 

Easily  dissolyes  in  acids  and  gelatinizes.  At  100^  0.  yields  one  third  of  its  water. 
B.B.  whitens,  intuoiesces  much,  and  melts  to  a  milky  fflass. 

Occurs  at  Capo  di  Bove  near  Rome,  associated  witn  Fhillipsite,  and  often  the 
latter  is  inyolred  in  the  grouped  crystallisations  of  the  former.  The  crystalline 
surfaces  of  the  octahedrons  are  not  eyen,  and  afforded  Marignac  yery  yariable  angles ; 
angle  at  the  base  from  98®  80'  to  89®,  and  pyramidal  edffes  from  117®  to  122®. 
The  faces  of  the  crystals  neyer  haye  the  striie  of  those  of  Fhillipsite,  and  the  mam- 
millated  specimens  are  not  columnar  within  ;  moreoyer  Fhillipsite  does  not  lose  any 
of  its  water  below  100®.  Eobell  analyzed  the  mineral  called  Gismondine  or  zeago- 
aite,  with  a  different  result,  (J.  f  pr.  Qiem.  xyiii,  105).    (See  below.) 

j^rooke  considers  them  cruciform  twins  of  Fhillipsite.  Kengott  makes  them 
distinct  and  dimetric,  stating  that  they  haye  an  octahedral  deayage. 

ZiAOOirm.  Occurs  in  trimetrie  crystals,  the  angles  of  the  fundamental  octahedroa 
being  according  to  Keugott,  121®  44^  .120®  87^  89®  18',  which  are  near  thoee  of 
Philupsite.  G.=2'218,  Kengott,  or  same  as  for  Fhillipsite.  Kobell  obtained  in 
an  analysis  of  this  mineral,  (J.  £  pr.  Ch.,  xyiii,  105),  5i  42*60,  £l  25*50,  Ca  7*50,  i 
6'80,  "A  17*66^100*06.  But  it  has  been  supposed  that  the  specimen  was  a  mixture 
of  Fhillipsite  and  Gismondine.  Zeagonite  and  Fhillipsite  (p.  824)  appear  to  be 
correctly  regarded  as  one  species.  Scaochi  reports  both  to  the  same  species,  and 
mentions  Somma  as  a  locahty. 
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EDINGTONITE;  Haid    Brewster's  Edinbnrg  Jour.  ScL  iii,  816.    Antiedrit,  Brett 

Dimetric;  hemihedral.    0:lt=145°  ^'79 

59':  a= 0-67473.  Observed  planes  as 
in  the  annexed  figure.  0 : 1 = 136**  20J', 
/:  1=133  ^39J', /:  i=116^  26',  1: 1,  over 
summit,  92^  41',  | :  |  ib.  129°  8'. 
Cleavage :  /perfect 

H.=4-4-6.  G.=2-7— 2-75.  Lustre 
vitreous.  Grayish-white.  Streak  uncol- 
ored.    Translucent    Brittle. 

CbmooM/totk-^fiaSi-HSl  9i+12£L  Analysis  by  Mr.  Heddle,  (Greg  and  Lett- 
som'sBrit  Min.): 

Si  87-268,        2128*751,        fia  26-5H        ft  12*462=10a 

At  a  high  heat,  before  the  blowpipe,  it  ftises  to  a  eolorless  mass,  having  first  given 
off  water,  and  become  white  and  opaqne. 
Edingtonite  occurs  in  small  crystals,  with  datholite  in  the  Eilpatrick  hills. 

FAIJJASrrE»  Domotir. 

Dimetric.  0  :  li=127°  15' ;  a=l'315.  In  octahedrons ;  It :  It 
(pjj.)=lll^  30',  (bas.)=106^  30.' 

H.=5.  G.=1'923.  Colorless — ^brown.  Fracture  vitreous  and 
uneven. 

a>mpoiM<m.— BSi4A  5i*+9ft-<B+il)9i'-HB=6iHca  46,  alumina  17.  lime  6, 
soda  6,  water  27. 
Analysis  by  Damour,  (Ann.  des  Mines,  [4],  zxt,  67) : 

Si  4612,        £116-81,        0a4-79,        Sa  6*09,        fi[  27  •02=99 -88. 

In  a  matrass  yields  water.  B.R  intumesoes  and  fates  to  a  white  blebby  enamel 
Soluble  in  muriatic  acid. 

Occurs  with  black  auffite  in  mandelstein  at  Eaiserstuhl  in  Baden.  It  was  named 
by  Damour,  in  honor  of  Faiyas  de  Saint  Fond. 

From  the  above  dimensions,  0  :  l^llS^'  16^  which  is  near  a  corresponding  ankle 
in  aoophyllite,  etc ;  also  as  near  0  :  2  in  Zircon,  Butile,  etc,  or  0  :  4i  in  Scapofite 


HARMOTOME,  R    Baryt-Harmotomc  Staurolite,  Eirwan,  Andreolite.  Andreas- 

bergoUtc    KreuzBtein,  W.    Morvenite,  Thorn, 


Trimetric :  / :  7=91^  46',  0  :  lt=144^  W;  aihj  ^=0-716  : 1 
:  1*031.    Observed  planes  as  in  figures,  with  also  I4, 1  and  11 

0  :  1=135°  4'.       O  :  24=125°  45'.        11 :  U  (top)=110°  26'. 
0  :  tl=90^  1 : 1  (mac.)=121o  6'.    21 :  21  (top)=71^  30'. 

0  :  15=145^  13'.  1 : 1  (brach.)=119° 4'.  11  :  l4(brach.)=168^  16'. 

Cleavage :  tt  and  tt  imperfect,  the  latter  a  little  the  most  dis^ 
tinct  Twins :  (fig.  481),  composed  of  four  individuals,  face  of  com- 
position /;  common.    Baretj  massive. 
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H.=4-5.    G.=2'39— 2498.      Lustre  vitreous.     Color  white; 
passing  into  gray,  yellow,  red,  or  brown.    Streak  white.    Sub- 

480  481 


i\ 


Uit 


transparent — translucent  Fracture  uneven,  imperfectly  conchoi- 
dal.    Brittle. 

lMur3rta  24*8,  water  14*6=100.  Analysefl  :  1,  2,  8,  Kohler,  (Fogg,  zxxyii,  661) ;  4, 
Rammelsberg,  (Handw.  i,  200) ;  6,  Connel,  (Ed.  N.  Phil.  J.  July  ,1882,  38);  6,  D»- 
monr,  (Ann.  des  M.  [4],  iz,  886,  and  Compt  Kend.  xrii,  745) ;  7,  8,  Damoor,  (Ann.  d. 
Mines,  [4],  iz,  846) : 

Si      21     fia    Oa     &     £[ 

1.  Andreasberg,    46*68  1682  20*82  0*26  1*02  IS-OSslOO-OS,  Eohler. 

2.  trontian,         4610  16*41  20*81  0*68  0*90  16*11=99*96, 
8.  Oberstein,         46*66  16*64  19*12  110  1*10  16*24=99*77, 

4.  Andreasberg,    48*74  17*65  19*22 14*66=100*27,  Banunelaberg. 

6.  Strontian,  47*04  16*24  20*86  0*10  0*88  14-92,  Sa  0*84,  ¥e  0-24=100*11,  C 

6.  "  47*74  16*68  21*06  0*78  18*19,  Sa  0*80,  Fe  0*61=99-76.  D. 

7.  Morvenite,         47*60  16-39  20*86  0*81 14*16,  Sa  0-74,  Pe  0-65=101*21,  D. 

8.  "  47*59  16*71  20*46 14*16,  ¥e  0-66=99-47,  Damour. 

B.B.  on  charcoal,  melts  without  intumescence  to  a  clear  globule.  Phosphoresces 
when  heated,  giving  out  a  yellow  light  Scarcely  attacked  by  the  acios,  unless 
they  arc  heated,  and  then  not  gelatinizing. 

darmotome  occurs  in  amygdaloid,  and  also  on  gneiss  and  in  metalliferous  yeins. 

Strontian,  in  Argyleshire,  affords  both  simple  and  compound  crystals  of  this 
species,  the  former  sometimes  an  inch  through.  Occurs  also  in  a  metalliferous  yein 
at  Andreasberg  in  the  Hartz ;  at  Oberstein  in  Deuxponts,  in  siliceous  geodes ;  at 
Eongsber^  in  Norway,  on  gneiss;  with  analcime  in  tne  amygdaloid  of  Dumbarton- 
shire, in  simple  crystals. 

Named  from  apuos,  joints  and  rtuvu,  to  cut,  alluding  to  the  intersection  of  the  crys- 
tals in  the  ordinary  twins,  and  the  coalescence  in  a  single  plane  of  two  ordinary 
pyramidal  faces. 

Morvcnite  occurs  at  Strontian,  and  is  distingpiished  by  its  more  brilliant  crystals. 
Damour  and  Descloizeaux  show  it  to  be  harmotome,  (Ann.  d.  M.[4],  iz,  889). 

PHILLIPSITE,  Levy,  Ann.,  PhiL  2d  ser.  z,  862.    Lime-Harmotome.      Christianite, 

JDescloiuaux. 

Trimetric.  Simple  and  compound  crjBtals  like  those  of  harmo- 
tome. 1  :  1=121°  20\  120°  44  and  88°  40',  Marignac;  120°  42', 
119°  18',  and  90°,  Brooke  and  Miller. 

H.=4r — 4-5.  G.=2*2;  2*213,  Marignac.  Lustre  vitreous.  Color 
white,  sometimes  reddish.  Streak  uncolored.  Translucent — 
opaque. 
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Oompo9ition,-'{()A,i:)  ii+3^^?+5lSi,  G.  Ro8e=(64-Sl)  SiM-6£[=SilicA  SI'S, 
alumina  19*4,  lime  6'4,  potash  6*9,  water  17'0=100;  or  B*SiM-3AlSi*+12S=Silica 
60*2»  alumina  21*3,  lime  7*0,  potash  6*5,  water  15*0=100 ;  or  the  last  with  15£[= 
Silica  48-4,  almnina  20*6,  lime  6*7,potadi  6*8,  water  18*0=100. 

Analyses  *.  1,2,  Gmelin,  (Leonh.  Zeits.  f.  Min.  1826) ;  8,  4,  Kohler,  (Pogg.  zzxyii) ; 
6,  Connel,  (Edinb.  PhiL  J.  zzxy,  1848,  876) ;  6,  Marignac,  (Ann.  Ch.  Phys.  [S],  ziv, 
41);  7,  8,  Damoor,  (Ann.  d.  M.  [4],  ix,  836);  9,  Genth,  (Ann.  Ch.  Pharm.  Izyi,  272) ;. 
10, 11,  Waltershansen,  (Ynlk.  Gest  263) : 


1.  Marborg, 

2.  " 
8. 

4.  Cassel, 

6.  G.  Causeway, 
6-  Vesuvius, 

7.  Iceland, 
8. 

9.  Marburg, 

10.  Aci  Castello, 

11.  Palagonia, 


Si      21    Oa       t 

48*6121*76  6*26  6*88 

48*02  22-616*66  7*60 

60*46  21*78  6*60  8*96 

48*22  28-88  7 -22  8*89 


9e     £[ 

0*99  17-28=100*88,  Gmelin. 
0*18 16*76=100*62, 

16*82=99-49,  Kohler. 

17*66=100*22, 


« 


47*86  21*80  4*86    6*66  Sa  8*70  16*96=100*21,  ConneL  G.  2*17.  "I 

16*06^100*36.  Marignac. 

16*60=100-78,  Damour. 

14*66=100*00, 

0*68  16*62,  Pe  0*24, 6a  <r.=100*36,  G. 
6*18  14*76,  "  2*64,*]il[gl*60=100*84,W. 
8*41  14*64,  "0*71,*  "  1*42=98*91,  W. 


43*64  24*39  6*92  10*35 
48*4122*04  8*49  6*19 
50*16  20*94  7-74 
48*17  21*11  6*97 
48*63  19*88  2*92 
48-87  21*07  8*24 


6*50 
6-61 
8*82 
6*15 


I* 


i( 


i< 


a  Probably  as  phosphate. 


B.B.  intumesces  somewhat,  and  fuses  like  other  zeolites.  Pulyerueed,  dissolyes 
Tery  easily  in  muriatic  acid  and  gelatinizes. 

In  laree  translucent  crystals  in  amygdaloid,  in  the  Giant's  Causeway  in  Ireland, 
and  in  weaf-like  aggregations  at  Capo  oi  Boye,  near  Rome ;  also  in  long  crystals  in 
radiating  masses,  at  Aci  Castello  and  elsewhere ;  among  the  Yeeuvian  layas ;  at 
Stempel,  near  Marburg ;  Habichtswalde  near  Cassel ;  Annerode  near  Giessen ;  in 
Iceland.    Named  after  the  English  mineralogist,  J.  Phillips. 

The  name  Christianite  was  given  by  Desdoizeaux  to  the  Marburg  harmotome 
and  crystals  from  an  amygdaloid  in  Iceland. 

To  phillipsite,  Brooke  has  referred  the  geagonite  and  gismondine,  from  Capo  di  Boye 
near  Rome. 


THOMSONITE,  Brooke.  Mesotype,  (in  part),  Batty.  Needle  Zeolite,  (in  part), 
Werner.  Comptonite,  Bremter.  Chaulite,  7%om.  Triploklas,  Br.  Ozarkite, 
Shepard. 

Trimetric.  /:  7=90°  40';  O:  H=144^  9' ; 
a:i  :  c=0-7225  :  1 :  1-0117.  Observed  planes, 
as  in  the  annexed  figure.  O  :  2^=125  ,  H  :  I 
=134"  40'.  Cleavage :  vi  and  it  easily  obtain- 
ed. Also  columnar,  structure  radiated;  also 
amorphous. 

H:.=5— 5-6.  G.=2-35— 2-4;  2-35— 2-38,  Comp- 
tonite,  Zippe.  Vitreous,  inclining  to  pearly. 
Snow-white :  impure  varieties  brown.  Streak 
uncolored.  Transparent — ^translucent  Frac- 
ture uneven.    BiitUe. 

Chmj>o9ition.^(^  ]$^a)*3i-^8£i3i-^7fi,  (6fi,Walterihausen)=Silica  87*4,  almnintt 
81-8,  lime  18*0,  soda  4*8,  water  18*0. 

Analyses :  1,  Berzelios,  (Jahresb.  ii,  96) ;  2,  Rammelsberg,  (J.  pr.  Chem.  liz,  849); 
8,Retzias,  (Jahresb.  iy,  164);  4,  Zippe,  (Yerh.  Ges.  Mob.  Bdhm.,  r.  1886,  89);  5,  6» 
Bammelsberg,  (Pogg.  xlvi,  288) ;  7,  Melly,  (Bib.  Univ.  N.  a  xv,  198);  8,  Rammela- 
berg,  (J.  £  pr.  Chem.  lix,  848,  mean  of  results) ;  9, 10,  Smith  and  Brush,  (Am.  J.  Sd. 
[2],  xvi,  60);  11,  12,  Walterhausen,  (Yolk.  Oest  272,  277): 


i 
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5i      21       Ca    ^a      &     £[ 

1.  Eilpatrick,  88-80  80*70  18-64  4-68   —  1810=100*17.  Bendius. 

a.  Dumbarton,  88*09  81*62  13*80  4*83  18*40s:100-S0,  Rammeltbcrg. 

8.  Faroe,  89*S0  8006  10*68       811      18*40^  F«  a6=sl01*84,  B«Uuk 

4.  Seeberg,  C<mpt,  88*26  82*00  11*98  8-68   11  *60=sl00*24,  Zippe. 

(».        "  "  88-78  80*84  18*48  8*86  0*64  18*10=sl00*49,  RanuBL 

8.  "            "  88-77  81*92  11*98      4*64      12-81—100,  Eamm.     O.  f -S7. 
7.  Elbogen,  87*00  81*07  12*60  6*26   12'24=99*18,  Melly. 

&  Hanenstein,  89*68  81*26    7*27  8*08   18-80=99-48,  Ramm.  O.  8-867. 

9.  OBarkite,  86*86  29*42  18*96  8*91    —  18*80,  9e  1*66=99-88,  &  &  & 

10.  "  87-08  81-18  18-97  8*72  18*80=99-70,  Smith  4  Broh. 

11.  CarphowtUlnU,       89*28  29*60  12*88  4*09  0*88  18*28,  Mg0-18,9e  1-49=100-48,W. 

12.  ThomaoniU,  89*86  81-46  18*83  6*80  1*00  11-89=102*88,  WaltenkaoMii. 

B.B.  intumesoee,  b«ooming  white  and  opaque ;  the  edges  merely  are  rounded  at 
a  Idffh  heat    When  pulverued  it  ^elatinixes  with  nitric  or  muriatic  acid. 

Thomaonite  occurs  near  Eilpatnck,  and  Lochwinnoc^,  Scotland,  in  amyedaloid. 
Comptonite  is  met  with  in  the  layae  of  Yesuyiue ;  in  basalt  at  the  Pflaaterfnite  in 
Saze  Weimar,  at  Seeberg  and  elsewhere  in  Bohemia  in  the  cayities  of  eUnkitoBe; 
in  the  Cyclopean  islands,  Sicily,  with  analdme  and  phillipsite ;  in  Faroe ;  in  phon- 
alite  at  Hauenstein,  (called  Mesolite  of  ECauenstein.) 

Long  slender  prismatic  crystallizations  of  a  flra^ish  white  color  are  obtained  at 
Peter's  Point,  Noya  Scotia,  where  it  is  associated  wiUi  apophyllite,  mesotype,  Ian- 
montite,  and  other  trap  minerals. 

Otarinte,  as  Smith  and  Brush  show,  is  an  amorphous  or  fibrous  radiated  l%aai- 
•onite.  It  occurs  at  the  Ozark  Mts.,  Arkansas,  wiui  eleolite,  and  lopeaia  to  haye 
resulted  from  its  alteration ;  it  is  often  mixed  with  apatite  in  oolorleM  sltadar 
prisms.    In  analysis  10  some  fe  is  included  with  the  £L 

OhadUite  of  Thomson  may  be  an  impure  massiye  thomsonite.  It  afforded  Thomeon, 
(Min.  i,  824),   and  y.  Hauer,  (Jahrb.  GeoL  Reichs.  1868) : 

5i  86*66        £1  86*20        Ca  10*28        ^a  2*72        £[  16*66        9e  9*28=101*7^  T. 
88*66  27*71  12*01         fig  6*86  14*82  «r.ss99-46,  U. 

From  the  Donegore  Mountains,  in  the  county  of  Antrim.  Ck>lor  deep  reddidb- 
brown. 

According  to  Kengott,  Chalilite  includes  two  species.  The  one  analyzed,  is  mss> 
siye,  with  a  splintery  fracture,  subtranslucent  to  opaque ;  streak  yellowish  and  s 
little  greasy ;  ^.B.  fuses  with  intimiescence ;  in  a  tube  yields  water,  and  blackens. 
The  other  is  flesh-red ;  H.=5,  G.=2'24 ;  B.B.  fuses  with  more  difficulty  than  the 
preceding  to  a  white  blebby  glass ;  it  appears  to  contain  but  little  water.  (Sitzungs. 
Wien.  Akad.,  x,  179). 

Scoulerite  of  Thomson  is  near  thomsonite  in  composition,  but  contains  lees  alumi- 
na and  water,  and  6^  per  cent  of  soda.  It  comes  nrom  Port  Rush  in  Ireland,  (FliiL 
Mag.  Dec  1840,  402.) 

Uarphoitilbite  from  Berufiord,  Iceland,  is  straw-yellow,  and  columnar ;  it  giyss 
the  oxygen  ratio  for  fi  :  S  :  5i ;  fi=l  :  8  :  4*4  :  2-6.     Q.=2-862. 

PiGBOTHOMSONiTE. — Mcucghini  and  Bechi,  (Am.  J.  Sci.,  [2],  xiy,  63). — ^Hiis  speeiss 
is  like  Thomsonite  in  form  and  near  it  in  composition.  The  soda  is  replaoed  by 
magnesia,  and  it  is  possibly  the  result  of  alteration.  It  occurs  in  radiatea  matsei, 
laminated  in  structure,  ana  cleaying  with  equal  ease  parallel  to  two  sides  of  a  ree- 
tangular  prisuL  H.=^  0.^2*278.  Lustre  peariy.  White.  Transparent  in  imall 
fra^ents.     Very  fragile. 

CampoHti<m,--{Ofi,  '6Lgy'5i+^SSS\+^'^    Analysis : 

5i  £1        Oa        Ag      ]Sra,:&      £[ 

40*36         81*26         10*99         6*26        0*29         10-79=99*94* 

B.B.  fuses  to  a  white  enamel,  with  intumescence.  Dissolyes  in  cold  adds  and 
gelatinizes.  Occurs  with  caporcianite  in  the  Gabbro  rosso  of  Tuscany.  The  name, 
from  riKpogf  bitter,  and  Thomsonite,  alludes  to  the  magnesia  present 
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NATROLITE,  W.    Soda  Mesotype.    Feather  Zeolite.    Ber^puannite,  SpreiistenL 
Badiolite.    FSserzeolite,  W.    Natron-Hesotyp,  R,    Lehuntite,  Thorn,    Breyicite, 

Trimetric.  /  :  /=91^  0  :  lf=144°  23': 
a\l\  c=0-7165  : 1 :  1-0176  \\\\  (mac.)=143^ 
20',  n)rach.)=142^  40',  /:  i=116°  40'.  Crystals 
usually  slender,  often  acicular ;  frequently  inter- 
lacing, divergent,  or  stellate.  Also  fibrons,  rad- 
iating, and  massive. 

R=5— 5-5.  G.=2-17— 2-24.  Lustre  vitreous, 
sometimes  inclining  to  pearly,  e^ecially  in 
fibrous  varieties.  Color  white,  or  colorless ;  also 
grayish,  yellowish.  Streak  uncolored.  'frans- 
paren^--translucent. 

OompoMttion. — fTaSi+SlSi-h^fi^sSilica  47*4,  alnmina  26-9,  soda  16*2,  water  9*5. 

Analyses:  1,  Elaproth,  (Beit,  v,  44);  2-4,  Fucba,  (Schw.  J.  yiii  and  xriii);  6, 
Thomson,  (Mln.  i,  817);  6,  Kobell,  (J.  t  pr.  CSiem.  ziii,  7);  7,  Riegel,  (Jahrb.  Phana. 
nil);  8,  9^  10,  Scheerer,  (Pogg.  Ixy^  276);    11,  Thomson, (Min.  i,  888);  12,  a  O. 


Chnelin,  (Fogg.  Ixzzi,  811);   18,  a  Bergemann,  (Fogg.  Izzxiv,  491);   14,  Sonden, 
(Fogg,  zzziii,  112);  16,  16,  Korte,  (G.  Rose's  Mineral  System,  1862,  96): 

£[ 

9*00=99*60,  Elaproth. 

8*88=99  16,  Fnchs. 

9-81<:-99*16,  Fnohfl. 

9-60=98^6,  Fnchs. 
10^44,  Cal  *4=101  *8S,  Thomson. 

9'60,Cal*8=100*04,  EobelL 

9-00=100-70,  Riegel. 

9*77,  Oa  0*68,  &  tr.=99'S8,  a 
10*48,  Oa  0*69,  ±  <r.=100*7,  B, 

9*42,  Oa0-44,il*64=100-81,  S, 
18*60,  ^l*62=99-65,  Thomson. 

9*66,  £0-86=100*96.  Omelin. 

9*87,  l*e  2*40,  ]S[nO*66=99'88B. 

9^8,  0«  6-88,  iClEg  0*21,  Sonden. 

9*47,ga<r.=100*00,  Korte. 

9*29,  Oa  <r.=100*88,  Edrte. 

RR  natrolite  becomes  opaqne  and  is  often  phosphorescent;  it  fiises  qoietly  to  a 
giassT  globule.    Gelatinises  readily  with  acids,  eren  after  ignition. 

This  species  occurs  in  oarities  in  amygdaloidal  trap,  basalt,  and  other  allied 
roeks ;  and  sometimes  in  seams  in  granite  or  gneiss.  It  is  found  in  the  ffraudim 
of  Aussig  in  Bohemia;  in  AuYorgne;  the  trap  rocks  of  Kilmalcolm  in  Renfrewshire^ 
and  Glenarm  in  the  county  of  Antrim  and  elsewhere,  llie  RadioliU  is  from  Brerig. 
Berfftnannite  is  a  red  or  white  natrolite,  from  Ziro<Hi  syenite  near  Breyiff.  ZeAnftfite 
is  firom  Glenarm,  and  if  Thomson's  analysis  is  correct  it  contains  8£[  like  the  scole- 
oites,  although  a  soda-meeotype.     Kengott  finds  the  aoffle  /:  i^91^. 

The  Iron-natroUte  (anal  18,  Eisennatrolith)  oeonrs  alonff  with  the  broTicite  of 
Breri^  and  is  in  dull  green  opaque  prismatic  erjrsfcals  ana  semierystalline  plates. 
H.S36.    G.^*868.   It  Aaa  one  fourth  of  the  alumina  replaced  by  peroog^d  of  iron. 

Im  North  America,  natrolite  occurs  in  the  tra^  of  Nora  Beoiia ;  sparingly  at 
Oheshire,  Ot. ;  also  at  Copper  Falls,  Lake  Superior,  in  erystab,  sometimes  on  mmre 
copper. 


Si 

£1 

Fe 

fra 

1.  Hogau, 

48*00 

24-26 

1-76 

16-60 

2. 

47-21 

26-60 

1-86 

1612 

1.  AuTergne,  eryH, 

47^6 

26*88 



16*21 

4.  Tyrol,  motstv*. 

48-68 

24-82 

0*21 

16*69 

6.  Ijitrim,  eryit 

47*66 

26*42 

0*68 

14*98 

6.  Greenland,  fTUMStve, 

46-94 

27*00 

14*70 

7.  Hogau, 

48-06 

26*80 

2-10 

16-76 

8.  Berffmanniie,  red. 

47*97 

26-66 

0*78 

14-07 

9.            «            whiU, 

48-12 

26-96 

0-22 

14*28 

10.  Radiolite, 

48-88 

26-42 

0*24 

18*87 

11.  LehuntUe, 

47-88 

24-00 

18*20 

12.  Lauryiff,  Natrolite, 
18.  Iron  NairolUe, 

48*68 

26-87 

16*00 

46-64 

18-94 

7-49 

14-04* 

14.  Breviciief 

48*88 

28-89 

— 

10^2 

18. 

48*82 

26-24 



16*97 

16. 

48-60 

26-06 

16*49 

a  WItli 

I  a  UtUe  potuh. 
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Bergmannite  is  shown  by  R  Blum  (Pogg.  1862,  Ixxxrii,  316)  to  reeolt  from  the 
alteration  of  EUsolite. 

The  Brevicite  is  found  in  white  fibrous  snbfoliated  masMa,  probably  in  ayenitak 
G.  Rose  describes  a  crystal  from  a  specimen  in  the  eoUection  of  Mr.  Kranti;  whieh 
is  from  BreTig,  and  is  labeled  brevicite,  which  gives  the  angles  of  meaotype:  /:  / 
=91^:  obtuser  pyramidal  edge  of  one  octahedron  142^  56';  of  another  96^  6'9(tha 
second  SS",  the  nrst  being  1. 

The  analyses  (Nos.  14,  15,  16)  differ  so  widely,  that  it  still  remaina  donblliil 
iihether  Souden  may  not  hare  had  another  mineral  His  results  show  a  reaem- 
blance  to  meeole,  below.     (G.  Rose,  Eryst  Chem.  Min.  1862,  p.  95.) 

Mbsolx.  Harbin otomite. — Meaole  occurs  in  implanted  globules,  with  »  flat  eol- 
umnar  radiate  structure.  H.=3*6.  G.=2'86 — 2*4.  Lustre  silky  or  pearly.  Color 
grayish- white,  yellowish,  reddish.  Streak  uncolored.  Translucent  LaminAsligjhtly 
elastic.  The  JUarringtaniie  is  described  as  snow-white,  with  a  compact  teirtiire, 
much  like  an  almond ;  very  tough. 

C'ompon/um.^Perhaps  (iSfa,  0a)*Si*+82l5i+8£[  (or  61SC  for  Harringtonit^  and 
also  Souden's  analysis  of  hreftidte,  p.  S27). 


Analyses :  1,  Berzelius,  (Jahresb. 
Freissmuth,  (Schw.  J.  xzy,  426);  6, 


iii,  147);  2,  8,  Hisinffer,  (ib.  t,  217,  xx,  214);  4, 
Thomson,  (Ed.  N.  PhiL  J.  xrii,  186);  6,7,  Tbom- 


12-70=100*86,  Ber& 
11*79=10016,  Hisingw. 
11  •79=98-99,  Hisinger. 
14*18»101-08,  Freisamntk 
14-71=99'52,  Thomson. 
10-28,  J^e  0-88=99-64,  T. 
10-28=99*86,  Thomson. 

Harringtonite  occurs  in  amyedaloid  in  the  north  of  Ireland.    Mesole  oeeors  at  the 
Faroe  Islands ;  also  at  Disco  Island,  Greenland ;  in  Iceland,  and  elsewhere. 

Scheerer  describes  a  monoclinic  natrolite  crystal  having  /:  7=126^,  1 :  1=186^, 
or  approaching  hornblende,  and  he  supposes  natrolite  dimorphous,  (Pogg.  L 
87). 

Altered  Forms. — ^Natrolite  occurs  altered  to  Prehnite. 


son  (Min.  i,829): 

Si 

SL 

Oa 

fra 

1.  Faroe, 

42-60 

28*00 

11*48 

5-68 

2.  Annalde( 

42*17 

27-00 

9-00 

1019 

8. 

41-62 

26-80 

8-07 

10-80 

4.  Hauenstein, 

44-66 

27*66 

7*09 

7-69 

5.  Bombay, 

42-70 

27*60 

7*61 

7*00 

6.  ffarringtaniie. 

44-96 

26*86 

11-01 

6-66 

7. 

44-84 

28-48 

10-68 

6-66 

SCOLECITE,  I>\ich8.  Lime  Mesotype.  Needlestone  (in  part).  Mesotype  (in  part). 
Ealk-mesotype.  Poonahllte,  Brooke.  Antrimolite,  Thonuon,  Mesoute  or  Lime 
and  Soda  Mesotype. 

Monoclinic ;  C=89°  6'.  /:  /=91°  36',  0  :  ii=ieV  16J' ;  a : 
i  :  c=0-6971  :  1  :  1-0282.  ^  :  i=144°  ^C;  -J  :  -i=144°  20'. 
Crystals  long  or  short  prisms,  or  acicular.  Twins,  compounded 
parallel  to  the  orthodiagonal.  Cleavage  :  /,  nearly  perfect  Also 
fibrous,  massive  and  radiated. 

H.=5 — 5*5.  G.=2'2 — 2-7.  Lustre  vitreous,  or  silky  when 
'fibrous.  Transparent  to  subtranslucent  Pyroelectric,  the  con- 
verging end  the  analogue  pole. 

C<mpoHtion.^-bti  Si+3tlSi+8S=9ilica  46-0,  alumina  26*1,  lime  14-SI,  water  U*7 
=100.  For  mesolite;  (Ca,  ]Sra)Si4-2l5i+3£L  Analyses :  1-8,  Fuchs  and  Oeklen, 
(Schw.  J.) ;  4,  Guillemin,  (Ann.  d.  Mines,  xii,  8) ;  6,  Riegel,  (J.  f.  pr.  Chem.  xl,  »17); 


17,  Breidenstein,  (Kamm.  6th  Supp.  168) : 
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1.  Iceland, 

2.  Faroe,  erytt 

8.  Staffs,  feathery, 
4.  Aoverffne, 
6.  Niedendrchen, 
6.  Iceland, 
7. 

8.  Chili, 

9.  MuU,  Scotland, 


L 

Si 
48-94 
4619 
46-76 
49-00 
48-16 
46-72 
46-76 
46-8 
46-21 


Scoleeite,  or  lAme-metotype. 

fTa       l£L 


£1 
26-99 
25*88 
24-82 
26-50 
23-50 
25-90 
26-22 
26-9 
27-0 


Oa 
10*44 
18*86 
14*20 
15*80 
14-50 
18^1 
18*68 
18-4 
18-45 


i< 


« 


18-90=99*26,  Fachs  and  Gehlen. 

0*48  18*62=100*08,     " 

0*89  18*64=98-80,       " 

9-00=99-80,  Guillemin. 

0-80  1 8*50=99*96,  RiegeL 

18*67=100.  Gibbs. 

18*94=100*6,  GiiUcb. 

W-0  =UK)-6,  Domeyko. 

18-78=100*44,  Scott 


IL  Metolite,  or 

10.  Faroe,  46*80  26*50 

11.  "      crytt,  47*00  2613 

12.  Iceland, /tfo^Atfy^,    46*78  25*66 
11         "                           47*46  25*85 

14.  Tyrol,  46*04  27-00 

15.  Niederkirdien,         46-65  27*40 

16.  Giant's  Canaeway,  48*88  26*36 

17.  Iceland,  45*78  27*63 


Lime-and-9oda-ineaotyp€. 

9-87  5-40  12-30=100*87,  Berzeliua. 

9*85  5-47  12*25=100-20,  Fachs  A  Gehlen. 

10*06  4-79  12*81=99*60, 

10-04  4-87  12-41=100*18, 

9*61  5*20  12-86=100-21, 

9*26  4-91  12-00=100-22,  RiegeL 

7  -64  4-20  12*32,  Ag2*46=101  *86,Thom8on. 

9*00  5*08  12*88,  i  0*81=100*08,  Breid. 


ii 


« 


i( 


« 


If 


K 


An  analysis  by  Walterhansen,  Yulk.  Gestein,  260. 

B.B.  scolecite  curls  up  like  a  worm,  (whence  the  name  from  axcDXir^,  a  toorm),  and 
finally  melts  to  a  bulky  shining  slag,  which  in  the  inner  flame  becomes  a  yesicular 
sliffhtly  shining  bead. 

Occurs  in  the  Berufiord,  Iceland,  where  the  crystals  often  exceed  two  inches  in 
leng^,  and  are  occasionally  a  quarter  of  an  inch  thick.  It  has  also  been  met  with 
in  amygdaloid,  at  the  Faroe  Islands,  Staffa ;  the  Yendayah  mountains,  Hindostan  ; 
in  Greenland ;  at  Pargas,  Finland ;  in  Auyergne ;  also  in  yeins  in  the  Eilpatrick 
hills. 

Poonahlite  of  Brooke  has  the  angle  /:  7=91^  49^  Eengott.  Gmelin  pbtaiiied 
in  an  analysis,  (Pogg.  zliz,  ^38},  Si  45*12,  £l  80*44,  Ca  10*20,  Ka  and  trace  of  &  0*66, 
H  18*89=^99*81.  From  Poonao,  Hindostan.  Brooke  and  Miller  refer  it  to  this 
place. 

Antrimolite  of  Thomson  (Min.  i,  326)  occurs  in  white  silky  ^brous  stalactites, 
about  as  large  as  the  finger,  in  cayities  in  amygdaloid  at  Antrim,  four  miles  east  of 
the  Giant's  Causeway.  Fibres  diyergent  from  the  axes ;  angle  of  prism,  according 
to  Kengott,  92®  18',  and  the  outer  edges  beyeled  by  a  prism  of  160**  30'.  H.=8^6» 
G.=2*096.  Thomson's  analyses  afforded  Si  43*47,  M  80*26,  Ca  7*50,  £[  4*10,  te  0*19, 
01  0*098,  fi  15*82.  KB.  forms  a  white  enamel  without  intumescence.  GelaUniaea 
with  muriatic  acid. 

A  zeolitic  mineral  from  Saspach  in  Eaiserstuhl,  afforded  J.  Schill  (y.  Leonh.  1846, 
462)  Si  51-50,  3tl  16*61,  Ca  6*20,  fe  6*82,  ftg  1*93,  H  l7-00=99-96.  Occurs  in  tufts 
of  fibres  and  concretions;  G.  =1*466.  H.=4 — 5;  white  or  colorless  ^  lustre  silky 
to  yitreous.     Easily  soluble  in  muriatic  acid. 


SLOAMTE,  Meneghini  and  Bechi, 

Trimetric.    1:1=105^.    Cleavage :/ very  distinct    In  radi- 
ated masses,  and  often  a  fracture  transverse  to  the  radiation. 
H.=4-6.     G.=2-441.     Lustre  pearly.    White.     Opaque. 

awipoM<t<m.-~(Ca,  Mg)*  3i*-f-5£l  5i+9]^=6ilica  42*9,  alumina  84-8;  lime  11*8, 
water  11*0=100.    Analysis  by  Bechi,  (Am.  J.  Scl,  [2],  xiy,  64) : 

5i4219,    il  35*00,    Ca  812,    lillg  2*67,    fraO-25,    B^  0*80,    fl  12-50=100-76. 

B.B.  fuses  without  intumescence  to  a  white  enameL    Dissolyes  in  the  acids  eyen . 
in  the  cold,  and  gelatinizes. 

From  the  Gabbra  rosso  of  Tuscany. 

42 


330 


DBSCKIFnVE    HINEBAIXX>Y. 


EPISTILBrrE,  G,  Rote,  Pogg.  vi,  183»  and  Brewster's  Jonr.  iy,  288.    Moaophan,  B. 

484  Trimetric.    /:  7=135^  10',  O  :  li=144^ 

63' ;  a  :  J  :  c=l-452  : 1  :  2-4242.    Observed 

? lanes,  as  in  f.  484,  with  22  replacing  edge 
":  It.  n  :  H  (top)=109^  46^  H  :  U  (top) 
=147°  40',  / :  H=122°  9',  11 :  l^=7lfl'' «  • 
Cleavage:  t?,  very  perfect:  indistinct  in 
other  Erections.  Face  /  mostly  uneven. 
Occasionally  in  twins  parallel  to  T.  Also 
granular. 

H.=3-5— 4.  G.=2-249— 2-363.  Lustre 
pearly  upon  the  cleavage  face :  upon  /  vitreous.  Color  white, 
bluish  or  yellowish-white.  Transparent — subtranslucent.  Frac- 
ture uneven. 

Cbm/>oMfton.— (Ca,]$ra)Si+£l3i'+6fl=Silica  69'8,  alumina  16*8,  lime  9%  waXet 
14*7,  which  is  identical  essentially  with  the  formula  of  brewsterite,  and  also  with 
henlandite,  taking  Damonr's  formula ;  it  differs  from  that  of  stilbite  in  containing 
1  atom  less  of  water.  Analyses':  1,  2,  G.  Rose,  (loc.  cit.);  8,  Dr.  Limpricht,  (Walt- 
•rsh.  Yulk.  Qest  248);  4,  Waltershausen,  (ib.) : 

£[ 

14 '48=99*98,  Rose. 
12-61'(loss)=100.  Rose. 
14-98=101-44,  Limpricht 
18-90=101 -01,  Waltershauaen. 

B.B.  intumesces,  and  forms  a  vesioular  enamel.  Borax  dissolves  a  great  part  of 
it,  and  forms  a  clear  globule.  Soluble  in  concentrated  muriatic  acid  without  gelat- 
inizing. 

Occurs  with  scolecite  at  the  Berufiord  in  Iceland ;  in  Faroe ;  at  Poonah  in  India; 
in  small  flesh-colored  crystals  at  Skye ;  reported  as  occurring  with  stilbite,  apo- 
phyllite,  Ac,  at  Bergen  Hill,  N.  J. 

This  species  exhibits  but  one  system  of  rings  in  polarized  light,  according  to  Dr. 
Brewster,  while  hculandite  has  two.  The  double  refraction  of  heulandite  is  also 
much  greater  J:han  that  of  epistilbite.  Yet  the  angle  I:  I  in  this  species  is  near 
that  of  heulandite. 

Ehrenbergite  of  No^genrath  (Lieb.  Kopp,  1862,  867)  is  a  pale  rose-red  amorphous 
mineral,  almost  gelatmizin^  with  acids,  irom  trachyte  in  the  Steinbruch.  Biechof 
and  Schnabel  obtained  for  it, 

5i  &  I'e        fin        Ca        liilg      &.l^a  £[  with  org.  Subs. 

64-64         604      4-66       461       3-96       0-41       8  11  (by  loss)  7 -77=100,  B. 
56-77       16-77       1-66      080      2-76       180      3*78  17  11=100,  S. 


Si 

^\ 

u 

iSTa 

1. 

Berufiord, 

68-59 

17-62 

7-56 

1-78 

2. 

(i 

60-28 

17-86 

8-82 

1-52 

8. 

« 

58-99 

18-21 

6-92 

2-86 

4. 

(( 

59-22 

17-23 

8-20 

2-46 

HEULANDITK  Foliated  Zeolite,  /.  and  W.  Stilbite,  (in  part).  Stilbite  anamor- 
phique,  JETauy.  Blattriger  Stilbit,  iTatii .  Blatterzeolit,  TT.  Euzeolith.  Lincoln - 
ite,  Hitchcock,    Beaumontite,  Levy. 

Monoclinic.  0^=88°  35', /: /=136o  4',  (>  :  li=156°  45' ;  a\ 
ft  :  c= 1*065  : 1  :  2*4785.  Observed  planes  as  in  the  annexed  fig- 
nrcB. 


■^ 
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0 :  2.=116°  20'. 

2> 

-2*=129°  40'. 

0  :  -2j=114«. 

ii 

-1=106°  32'. 

fi:/=1110  58'. 
-1: -1=146°  56'. 
Cleavage :  clinodiagonal  (ti)  eminent.    Also  in  globolar  forms ; 
also  grannlar. 


H.=3-5 — i.  G.=2-2,  Hflidinger;  2-195,  Faroe  Islande,  Thom- 
Bon,  2"175,  Iceland.  Lustre  of  i%  pearly ;  of  other  faces,  vitreons. 
Color  various  shades  of  white  passing  into  red,  g"fty>  and  brown. 
Streak  white.  Transparent — subtranslncent  Fracture  subcon- 
choidal,  uneven.    Brittle. 


L  ie-8,  lime  9-S. 


J  rooks.  AUo  in  gneiu,  ■ 


Ompoait^n.— C:a3i+j(l3i'+fiS,Damoiir:^^oa  sg-S,    mlnii 
water  U-T. 

AnalvBoa :  1,  ThomBOD,  (Uin.  i,  847) ;  S,  Runmeliberg,  (Handw.  i,  SOS) ;  3,  D*- 
monr,  (Compt  Rend,  xzij,  9ES,  Aon.  U.  [4],  x.  SOT) ;  4,  WsllenliKtiun,  (VdUc. 
QeeL  SG2> 

3i        21        Oa        fi         P« 

I.Faroe,        SB-IS     17-93    7-88    18-40     =100-1S,  ThomMn, 

a.  Iceland,     8820    17-60    7<20    16-00     =99-00,  Runmaliberg. 

8.  "  89-94     16-SS     744     14-33      ,  1 0-74,  S«  1-19=99-84,  D. 

4.  Benifiord,B9-90    16-81     7-8S     14-88    012,  "1-63,  "  0-67,  fig  0-29=100-04,  W. 

B.B.  iatnmeacee  and  fnseg,  and  ba«oineB  ^lioiphoFe«c«nt.    Ditaolvei  u 
■eid,  affording  ilimy  silica,  without  gelatininaK. 

Heolandite  occurs  principally  in  am  jgdaloidu  ro 
■llj  in  metalliferouB  Teini. 

The  fiaest  specimens  of  tliii  Bpecies  come  from  Iceland  and  the  Faroe  blaadi, 
and  from  the  Veadayah  mountains  in  Hindoetan.  Red  varieties  occor  at  Campsie 
in  Sterlingabire,  with  stilbite  of  the  same  color,  and  brown  in  ore  bedi,  at  AiendaL 
It  also  occurs  in  tha  Kilpatrick  hills,  near  01asn>w,  on  the  L  of  Skye,  in  the 
Faasa  Valley,  l^ol,  in  the  Harti  and  elsewhere;  ^mndant  in  the  amygdaloid  of 
Ab™inia, 

At  Peter's  Point,  Nova  Scotia,  it  oeenra  in  trap,  prewnting  white  and  f  e«h-r«d 
colors,  and  associated  with  lamnontite,  apophjlutey  thomionite,  Ac ;  also  at  Cape 
Blomidon,  and  other  places  in  the  same  region,  in  crystals  an  inoh  and  a  half  m 
length. 

In  the  United  States  with  stilbite  and  ohabasta  on  gneiss,  at  Badlyms,_  Ot,  and 
Cheater,  Mass.,  and  with  th««e  minerals  and  datholite,  epophyllite,  Ac,  in  amyg- 
daloid at  Bergen  Hill,  New  Jera«y ;  sparingly  at  Kipp's  Bay,  New  York  Island,  OD 
Eiieiss,  along  with  stilbite ;  in  a  ffssore  in  hornblende  rock,  s  few  milea  southwest  of 
Philadelphia,  sparingly;  OQ  north  shoreof  Lake  Superior,  between  Pigeon  Bay  and 
Fond  du  Lac 

Also  in  minute  crystals,  seldom  over  half  a  line  lone,  with  haydenite,  at  Jones's 
Falls,  near  Baltimore,  on  a  syenitic  schist     Levy  has  oeMribed  these  crystals,  nnder 
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the  name  of  Beawnoii^U^  as  modified  square  prisms.    Tlie  diifetmiee  in  the  lustre  of 
0  and  fi,  the  two  faces  of  the  prism,  shows  that  these  planes  are  dissimilar,  and  that 


zto^ 


tt 


ii 


mina  14*1,  protoxyd  of  iron  1'2»  lime  4'8,  magnesia  l"?,  loss  and  soda  0*6,  water 
13*4 ;  bnt  it  is  probable  that  the  specimen  was  not  pore.  G.=d*24,(Ann.  Ch.  Fhyi. 
[81,  ix,  886). 

Named  after  the  English  Mineralogist,  Mr.  Heuland. 

Par€utilbite.  VonWaltershausen  thus  names  Qoc  cit.  p.  261)  a  specimen  from  Bor- 
garfiord,  which  afforded  on  analysis.  Si  61-87,  41  lI'SS,  Oa  7-82,  Ka  2*00, 1 1-78,  fl 
9-20=100,  for  which  he  writes  the  formula  6  5i+£l  Si'+SlSL  It  resembles  Epia- 
tilbite,  but  he  states  that  the  angles  are  somewhat  different.    It  may  be  Henlandits. 

BREWSTERTTE,  Brooke,  Edinb.  PhiL  Jonr.  yi,  112.    Diagonite,  Brett      ■ 

48*7 

Monoclinic.  0^=86  ^20',  I:  7=136^  O :  li=15V> 
W;  a:h:  c=l-038  : 1  :  2-47.  0  :  ^t=93°  40',  0: 
ti=90°,  0  :  ii=176°,  ii :  ii=172^  Cleavage  it 
higblj  perfect. 

^.=4.5_5.  G.=212— 2-432 ;  the  latter  accord- 
ing to  Thomson.  Lustre  of  ii  pearly ;  of  other  fa- 
ces, vitreous.  Color  white,  inclining  to  yellow  and 
gray.  Streak  white.  Transparent — Iranslncent 
Fracture  uneven. 

Compow^iow.— (Sr,  fia)Si+3kl§i»+6fl=(if  Ba :  8r=l :  2)  SiHca  68-7,  alnmina  16% 
baryta  7*6,  strontia  10*2,  water  18*3;  but  gives  too  little  alnmina.  Analyses  by 
Connel  and  lliomson,  (Min.  i,  848) : 

5i         ^        6a      gr       Ca        fi       9e 

1.  Strontian,  63*6Y     17-49     6-76     8-32    1-36     12-68    0-29==100'45,  Connell. 

2.  "  63-04     16-64     6-06     9-01     0-80     14*78      =100-17,  Thomson. 

B.B.  parts  with  its  water  and  becomes  opaqne ;  then  froths  and  swells  np,  but 
foses  with  difficulty.  Leaves  a  silica  skeleton  when  fused  with  salt  of  phospfaomB. 
Dissolves  in  the  acids  with  a  separation  of  the  silica,  and  according  to  Kobell,  ge- 
latinizes. 

Browsterit^  was  first  observed  at  Strontian  in  Argyleshire,  associated  with  eale 
spar.  Occurs  also  at  the  Giant's  Causeway,  coating  the  carities  of  amygdaloid ; 
in  the  lead  mines  of  St  Turpet ;  near  Freiburg  in  the  Brisgau ;  in  the  department 
of  the  Is^ro  in  France,  and  m  the  Pyrenees. 

This  species  was  named  after  Sir  bavid  Brewster. 

STILBITE,  K  Desmine,  Brett.  Radiated  Zeolite,  J.  Foliated  Zeolite.  Strahlxeo- 
lith,  W.  Blattrich  strahliger  Stilbite,  Haua.  Garbenstilbit.  Sphaerostilbite,  B. 
Hypostilbite,  B. 

MonocUnic?  Breit.  1 :  7=94°  16'  (whence  ii  :  ^2  =130^  12', 
analogue  of/:  /in  Heulandite) ;  1 :  l(front)=119°16',  ii  :  ri=90^ 
Brooke  and  Miller  make  O  :  ii  orn=90°,  U:  1=123®,  t«  :  1= 
120°  22'.  Cleavage  :  it  perfect,  ii  less  so.  Twins  of  a  ctneifonn 
character  are  rarely  met  with.  Common  in  sheath-like  aggre^ 
tions ;  globular,  divergent,  and  radiated  forms ;  also  thin  lamellar 
and  columnar. 
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H.=3-5— 4.  G.=2-094— 2-205 :  2-161,  Hai- 
dinger.  Lustre  of  li,  pearly ;  of  other  faces 
vitreous.  Color  white;  occasionally  yellow, 
brown,  or  red.  Streak  uncolored.  Subtranspa- 
rent — ^translucent    Fracture  uneven.    Brittle: 

CbfnpoW/ton.— Oa9i+2lSi*+6fi=Silica  67  '6,  altunina  16-8» 
Ume  8*9,  water  16*8.  Analyses:  1,  Fnchs  and  Gehlen, 
(Schw.  J.  viii,  263) ;  2,  Hisinger,  (ib.  xxiii,  68) ;  8»  RetzinS; 
rJahresb.  iv,  168);  4,  Moss,  (Pogg.  It,  114);  6,  Riesel,  (J. 
£  pr.  Chem.  zl,  817) ;  6,  Hermann,  (BulL  Soc  Nat,  Bioscow, 
1848,  818);  7,  MQnster,  (Pogg.  Ixv,  297);  8,  9,  Sjogren, 
(Ofv.  K.  V.  Ak.  1848,  111);  10,  Waltershansen,  (Vulk.  Qest 
264);  11,  Kerl,  (B.  u.  H.  Ztg.  1853,  No.  2);  12,  K.  Weber, 
(ib.) ;  18,  Beudant,  (Traits  de  Min^  ii,  119,  120> 


tt 
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1.  Iceland, 
2. 

8.  Faroe, 

4.      " 

6.  Niederkirchen, 


Si 

56-07 
58-00 
56*08 
57-18 
68 -38 


6.  IlmenMts.;  G.=219, 66-81 

7.  Christiana  ;  G. =2 -203, 6 8 -68 
&  Gustafisberg,  57-41 
9.  Barbro,  Norway,         58-41 


21 
16-58 
16-10 
17-22 
16-44 
16-66 
16-26 
15-78 
16-14 
16-66 


10.  Iceland;  G.=2-184, 

11.  Andreasburg, 

12.  Beruiiord,  Iceland, 
18.  8phcero8tilbit€y 


57-40  16-28 

56-8  16-9 

68-02  14-94 

66-91  17-61 


Oa 
7-58 
9-20 
6-95 

7-74 
7-16 
7-66 
7-02 
8-97 
7-89' 

7-71 
7-4 
8-88 
9-08 


«ra     t. 

1-6 


fi 


2-17 
1-11 
1-62 
1-08 


0-82 


19-80=100-04J!'.  A  G. 
16-40=99-70,  Hisinger. 
18-86=100-77,  Retiui& 
17-79=100-58,  Moss. 
14-50, 3PeO-26=98-58,  R. 
11'15,i'eMu  I  -0=1  OOH. 

17-06,]iilgali:.8-07,FeO-5 

1-21     1-04    16-60,%<ra.=101-40A 

16-58,  fig,  Stn   0-59= 

99-98,  a 

16-68.Mg0-18=99-09,W. 
17-6, 3Pe  1  •3=991,  KerL 
17-71=100-30,  Weber. 
17-84=100-07,  Bendant 


0-60 


0-34 

0-6 

1-80 


0-68 


B.B.  intnmesces  and  yields  a  milk-white  bead.  With  acids  yields  slimy  silica, 
excepting  Beudant's  nphceroitillnte,  which  forms  a  jelly. 

Stilbite  occurs  mostly  in  cavities  in  amygdaloid  or  trap.  It  is  also  fonnd  in  some 
metalliferons  veins,  and  in  granite  and  gneiss. 

Abundant  on  the  Faroe  Islands,  in  Iceland,  and  on  the  Isle  of  Skye,  in  trap ;  at 
Andreasbera  in  the  Hartz  and  Kongsberg  and  Arendal  in  Norway,  with  iron  ore ; 
in  the  YcniLiyah  Mts.,  Hindostan,  in  large  translucent  crystals,  having  a  reddiah- 
tingo;  in  fine  crystals  of  a  brick-red  color,  in  porphyritic  amygdaloid,  near  Kil- 

Satrick  in  Dumbartonshire ;  a  brown  variety  on  granite,  at  tne  copper  mines  of 
^ustafdberg,  near  Fahlun  in  Sweden ;  at  Andreasber^,  Kongsberg,  etc  ;  at  Partridge 
Island,  at  >ova  Scotia,  this  species  forms  a  perpendioalar  vein  from  three  to  four 
inches  thick,  and  from  thirty  to  fifty  feet  long,  intersecting  amygdaloid;  its  colors 
are  white  and  flesh-red. 

In  the  United  States,  sparingly  in  small  crystals  at  Chester  and  the  Charlestown 
syenite  quarries.  Mass;  at  the  gneiss  quarry,  Thachersville,  Conn.,  in  crystals  lining 
cavities,  in  coarse  granite ;  at  Haflljme  in  radiated  forms  or  gneiss,  associated  wiu 
epidote,  garnet,  and  apatite;  at  PhiUipstown,  N.  Y.,  in  crystals  or  fan-like  groups ; 
opposite  West  Point,  in  a  vein  of  decomposing  bluibh  feldspar,  intersecting  gneisa, 
in  honey-yellow  crystals ;  in  the  greenstone  of  Piermont,  in  minute  crystals ;  in 
Bcopiform  cr\'8tal8  of  a  dull  yellow  color,  near  Peekskill,  N.  Y. ;  and  at  Bergen 
Hill,  New  Jersey,  in  small  but  bright  crystals ;  also  at  the  Michipicoten  Islands, 
Lake  Superior. 

The  name  stilbite  is  from  ori\fiti,  htttre. 

Altered  Forms. — Stilbite  has  been  observed  chaneed  to  (juartE.  HypoHilhiU  of 
Beudant  from  Faroe,  is  considered  a  partially  altered  stilbite.  Benduit  obtained 
(loccit)Si  62-48.  Si  1882,  Ca  810,  Na  ^*41,  £[  1817=99-96.  Two  specimens  of 
atilbite  analyzed  by  Thomson,  (Min.  i,  845),  approach  hypoetilbite. 
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CAPORCIANITE,  Ban, 

Monoclinic,  according  to  Menegliini,  resembling  henlandite  and 
near  that  species  in  its  angles ;  2i  :  -2i=131°,  2i :  /=150®.  QeaT- 
age :  it  very  easy,  and  also  parallel  to  2i;  easy  parallel  to  -2i, 
Faces  2i  minutely  striated.  Also  in  twins.  Also  imperfectly  ra- 
diated foliaceous.  H.=2-5.  G.=«2*470.  Color  flesh-red.  Lustre 
pearly. 

CompoMitian. — Ca'Si*-f  S^^l  Si'+9S,  Ramm.  and  near  Latimonfite=Silie«  69% 
alumina  22*6,  lime  12*8,  water  11*9=100.  Analyses:  1,  Anderson,  (Jameeon's  J. 
1842,  21);  2,  Bechi,  (Am.  J.  Sci.  [2],  xiv,  62): 

Si        £1       9e      Ca      ]S[g      &       JTa       ]Q[ 
1.  52-8      21-7      01     11-8      0-4      11      0*2      18-1=:100*7,  Anderson. 
2.6202    22-88     —      968     1*11     111     0-26     181'7=100-17,  Bechi 

B.B.  foses  to  a  white  enamel  without  intumesoencsL  Dissolves  easily  in  AfCidB,  and 
forms  a  jelly  even  in  the  cold. 

Occurs  in  geodes  with  calcite  in  the  Gabbro  rosso  of  Monte  de  Caporciano  at 
L'lmpruneta  and  other  places  in  Tuscany.  It  is  sometimes  accompaniea  by  nativs 
copper. 


V.  DATHOLITE  SECTION. 

DATH0L1TK     Borate  of  Lime,  P.  Borosilicate  of  Lime,    Thorn.    Datolith,  W. 

Esmarkite,    ffaus,      Himiboldite,  Levy.      Botryolite,  Ilau*.      Chaux  Borate 
Siliceuse,  H. 

489  490 


492 


498 


HTDBOBB   SILIOA.TEB,   DATHOLTTE  flEOTION.  '< 

Trimetric  and  hemihedral,  Brooke  and  Miller.    /:  7=115"! 
O  :  11=153°  26';  a:  b:  c=0-5  :  1 :  1-5829. 
0 :  2*=  135°. 
0 :  6*=108o  26'. 
0 :  6a=108o  i'. 
O  :  38=123°  11'. 
O  :  42=115°  27'. 
0 :  1=1530  26'. 
O  :  1=141°  45'. 
0 :  2=130^  13'. 
0 :  4=112°  55'. 
0 :  25=141°  9'. 
O  :  8s=107°  15'. 
O  :  24=145°  49'. 
O  :  3b=135^  35'. 
O  :  2i=147°  43'. 
O  :  4^i=128°  22'. 
68:6?(mac)=157°23'. 
3b:  33    "     =160°  8'. 
2:2       "     =131°  52'. 
* :  Kov.ti)=141°  24'. 
ta  :  *2  "    =76°  44'. 

Cleavage :  it  and  il  indistinct.  Crystals  small  and  glassy.  Also 
botryoiaal  and  globular,  having  a  coliminar  structure ;  also  di- 
vergent and  radiating ;  also  massive. 

_H.=5 — 5-5.  G.=2-989,  (from  Arendal),  Haidinger.  Lustre 
Titreous,  sometimes  sabresinons  on  a  surface  of  fracture ;  color 
white ;  sometimes  grayish,  pale  green,  yellow,  red,  or  ametbystine, 
rarely  dirtf  olive-green  or  honey-yellow.  Streak  white.  Trans- 
laceat.     Fracture  imeven,  subconchoidal.     Brittle. 

CiwipcMiWon.— (Ca'.fl',  B)Sit,  in  which  fi*  :  Ca'  :  B=l  :  9  :  S^ilica  87-7,  boraoic 
■eid  Bl'B,  lima  84-9,  wat«r  6-a.  2Cft'Si-t-B'§i'-|-3a.  BammelgbBrg.  Botryolite,  m 
Tkrietj  occDrring  in  botrjoidal  concretioQS,  is  sappoaed  to  afford  more  water,  bat 
more  BDalyaeB  are  needed  to  show  that  this  is  conataDt.  The  species  is  related  in 
fbimala  as  well  as  form  to  Gaclaae  and  Sphene. 

O.  Ross  writes  the  rormnla  for  Datholite  3(f^-|-Ca3i)-|-d^i,  aod  tbe  same  for 
Bolryolite,  except  g'Si  for  the  lait  term.  He  also  Btatas  that  the  formula  of  tbe 
former  maj  be  2Ca^i'+3d},  equivaleat  to  two  atoms  of  Wollaatonite  and  three 
of  Sasaolin.  Bat  the  boracic  acid  appears  to  be  a  base  in  all  the  silicatea  in  whi«h 
it  oconri,  as  elsewheFS  obeerved. 
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1.  DdtAo/iff,  Andreaeberg,  8786  8e-e7  ai-2«      6-71=100,  Stromeyer. 

a.        "  "  S8-el  SG-ee  21-34      4-00=100-04,  Dk  MeniL 

t.        "  "  B8'477  SG'SIO  20-815    S-Se?=100,  Ramm. 

4        "  Areodal,  87-648  86407  21240    fi  "705=100.  Ramm. 

6.  Botryolite,      "  8S-0e6  85-21S  l»-840    8'6t5=an'27s,  Bamm. 

t.  Datholite,  I. -Rojti,  S1-64  84-68  8I'eS(losa)S-SO,  StDlr.=100, Whitney. 
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In  a  matrass  affords  water;  becomes  friable  in  tbe  flame  of  a  candle.  B.B,  on 
diarcoal  becomes  opaque,  intnmesces,  and  melts  to  a  glassy  globule,  coloring  the 
flame  more  or  less  green.  Dissolves  readily  with  borax  to  a  dear  glau,  and  leayetf 
a  silioeons  skeleton  with  salt  of  phosphorus.  With  cobalt  solution  affords  m  bins 
glass.    Dissolyes  readily  and  gelatinizes  with  nitric  acid. 

Datholite  is  found  in  amygdaloid  and  ^eiss ;  sometimes  also  In  beds  of  irmi  ore 
in  primitiye  rooks.  In  the  latter  situation  both  varieties  are  fonnd  in  Arendal  in 
Norway ;  in  agate  balls  at  the  Seisser  Alp,  in  the  IVroL  Datholite  ia  met  with 
also  in  the  valley  of  Glen  Farg,  Perthshire  and  SalisDury  Craigs ;  at  Ut5,  Sweden* 
at  AndreasSer^,  near  Wolfttein  in  Rhenish  Bavaria.  At  Mount  Catini,  Tuscany, 
and  Toggiana,  m  Modena ;  crystals  large  and  transparent. 

Occurs  crystallized  and  massive  at  the  RocW  UiU  quarry,  Hartford.  Cqiul,  in 
the  northeast  part  of  Sonthinffton,  near  Mr.  Hamlen's,  in  amygdaloid,  both  is 
crystals,  fibrous  and  massive ;  fdso  in  Berlin,  near  Kensington ;  m  the  northwest 
part  of  Meriden  and  at  Middlefield  Falls,  Conn.  The  best  specimens  in  Cdnnecticnt 
oome  from  Roaring  Brook,  fourteen  miles  from  New  Haven,  where  the  crystals  (£ 
489,  498)  are  sometimes  half  an  inch  long,  and  nearly  pellucid ;  the  author  obtained 
from  a  transparent  crystal  of  this  locality  /:  7=115^  12^  giving  by  calculation  for 
^ :  iT  76^  28'.  The  jtlane  <,  is  not  auite  even,  and  is  often  unpolished.  It 
replaces  edge  2l :  /;  its  intersections  witn  63  and  4  are  not  parallel,  nor  is  the  in- 
tersection with  &3  parallel  to  that  of  63"  and  61,  hence  it  is  probably  the  plane 
^  I*.  Planes  82'ana  tTof  the  Roaring  Brook  crystals  are  unpolisned.    The  angles  of 

Uie  formy  I  are  X=189<>  26^  r=6l^  8',  ^=141°  82'.  Bergen  Hill,  N.  J.,  has  afford- 
ed fine  specimens,  and  Patterson,  specimens  of  less  interest  Occurs  sparin^y  at  Fier- 
mont,  N.  Y.  At  the  bill  near  Copper  Falls,  south  shore  of  Lake  Superior,  it  occurs  in 
amygdaloid,  and  the  crystals  often  include  native  cop{>er,  and  are  sometimes  ame- 
thystine in  color;  also  on  the  south  shore  of  Isle  Royal  in  fine  crystals  ;  fig.  490, 491 
are  from  crystals  in  the  cabinet  of  J.  K  Teschemacher ;  plane  (>  T)  gives  approxi- 
mately O  (bottom  plane),  on  f,=140°-142°,  il  :  <=109®  80',  which  are  near 
the  angles  of  plane  ;   but  the  22  intersections  of  t  with  2  and  21  are  not  paraUel, 

although  those  with  ^  and  4t  are  parallel. 

The  crystallization  of  Datholite  was  shown  to  be  trimetric  byBrooke  and  Miller, 
a  conclusion  which  the  author's  observations  confirm. 

ALLOPHANE,  Stromeyer.     Ricmannite. 

Reniform  and  masisive ;  sometiines  presenting  traces  of  crystal- 
lization on  the  surface  ;  occasionally  almost  pulverulent. 

H.=3.  G.=l-S52 — 1-8S9.  Lustre  vitreous  or  resinous ;  splen- 
dent and  waxy  internally.  Color  pale-blue ;  sometimes  green, 
brown,  yellow,  or  colorless.  Streak  white.  Translucent.  JFrac- 
ture  conchoidal  and  shining.     Very  brittle. 

Composition. — Analyses:  1,  Stromeyer,  (Unters.  808,  and  Gilb.  Ann.  liv,  120); 
2,  Walehner,  (Schw.  J.  xlix,  154) ;  3,  Guillemin,  (Ann.  Ch.  Ph.  xlii,  260) ;  4.  Bun- 
sen,  (Pogg.  xxxi,  53) ;  6,  Berthier,  (Ann.  des  M.  [3],  ix,  498) ;  6,  B.  Silliman,  Jr., 
(Am.  J.  Sci.,  [2],  vii,  417): 

Si  il         U         Cu 

1.  Grafenthal,        21*92    8220    41-30 Cu  G  8*06,  Ca  0-78,  Gyps.  0*52,  Fe'fi' 

0-27=99-88,  Strom. 

2.  Gersbach,  2411     88-76     35-75     2-33=100-95,  Walehner. 
8.  Fermi,                 23-76     89-68     35*74     0-96=99-88,  Guillemin. 

^  4.  Friesdorf,  21*05     80.37     40*28      ,  CuC  2*89,  Pe  2*74,  fi^  2*06,  B. 

"  6.  Beauvais,  21-90     29-20    44-20     ,  Clay  4-7=100,  Bertbier. 

6.  Richmond,  Ms.  22'66     88*77     36-24     ,  Ag  2*88=99-49,  Silliman,  Jr. 

The  formula  from  analyses  2,  8,  and  6,  is  5l'Si'-f-15fl=^ilica  24*22,  alumina  40*39, 
water,  85-39 ;  from  1  the  same  except  20JG[  in  place  of  15£[. 
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In  a  matrass  yields  water.     RB.  speedily  deprived  of  color,  and  rendered  pnl- 
verulent,  causing  some  intumescence,  and  tingmg  the  flame  flpreen.    Does  not  raae 
.alone,  but  with  borax  melts  readily  to  a  transparent  and  neariy  colorless  glass.    A 
jelly  with  acids. 

Allophane  occurs  lining  irregular  cayities  in  a  kind  of  marl,  at  Saalfield  in  Hiii^ 
rinffia,  at  Schneeberg  in  Saxony,  Yis^  in  Belgium,  and  elsewhere.  The  specimens 
anuyzed  by  Berthier  occur  abundantly  in  the  chalk  of  Beauyais,  France ;  they 
present  a  honey-yellow  color.  It  was  mrst  observed  by  Messrs.  Riemann  and  Roe- 
pert,  and  hence  has  been  called  Jtiemannite.  The  first  analysis  and  description 
were  made  by  Hoffmann  and  Stromeyer,  in  1816.  In  the  United  States  it  occurs 
with  gibbsite  at  Richmond,  Mass.,  forming  a  hyaline  crust,  scaly  or  oompact  in 
timctee,  and  brittle;  also  at  the  Bristol  Copper  Mine,  Conn. 

Named  from  &XAo(,  other,  and  ^a(v(o,  to  appear ,  in  allusion  to  its  change  of  appear- 
ance under  the  blowpipe. 

A  yellowish  white  earthy  mineral  from  Komwestheim  between  Stuttgart  and 
Ludwidsburg,  with  G.=:l*794  and  2*098  consists  of  allophane  and  aluminite  in  com- 
bination,  and  is  called  KieeeUaluminite  (Silieeoue  aluminUe)  by  Oroningen  and 
OppeL  For  their  analyses,  see  Xieb.  u.  Kopp's  Jahersb.  1862,  898,  fromWarttemb*. 
Nat.  Jahreshefbe,  1851, 189. 

SCHROTTERITE,  Olocker.    Opal  Allophane. 

Eesembles  Allophane.  H.=:3— 3-5.  G.=l-95— 2-05.  Color 
greenisli,  yellowish,  or  at  times  spotted  with  brown. 

Oompotition. — £l^Si-f-sS=^ilica  11*2,  alumina  49*7,  water  89*2.  Analyses  by 
Sohrotter,  (J.  t  pr.  Chem.,  xi,  880) : 

Si  £1  ]Q[  9e         Oa  Ou         fi 

1.  11-96        46-80         86-20         2-96         180        0*26        0-78=99-78. 

2.  11-98        46-28         86-60         2*66         1*08         026        0-48=9814. 

Soluble  in  the  acids.    RB.  acts  like  allophane,  but  bums  white. 
From  Dollin^er  mountain,  near  Freienstein,  in  Styria,  in  nests  between  clay-slate- 
and  granular  limestone. 

Appendix  to  JBydrous  Silicdtes. 

CHLOROPAL,  Bemkardi  and  Brandts,  Schweigger's  J.  xxxy,  29.    Nontronite,  Ber- 
thier,   Pinguite. 

Compact  massive,  with  an  opal-like  appearance ;  earthy. 
H.=2 — 3.    G.=l*727, 1-870,  earthy  varieties,  the  second  a  con- 
choidal  specimen;  2*105,  Thomson,  a  Ceylon  chloropal.     Color 

freenish-yellow  and  pistachio-green.     Opaque — subtransparent. 
ragile.     Fracture  conchoidal  and  splintery. 

CiwMK>w<u)n.--3Pe3i'-(-3fl==Silica  45*9,  peroxyd  of  iron  40-6,  water  18*7=100, 
EobelL  Related  to  the  hydrous  silicates  of  alumina,  especially  HaUopeUe,  pp.  288, 
284.  Analyses:  1,  2,  Bemhardi  and  Brandes,  ^oc.  cit.);  8,. Berthier,  Tioin.  Ch. 
Phys.  xxxy,  92);  4,  Dufr^noy,  (Ann.  d.  M.  [8],  lii,  898);  6,  Jacquelin,  (Ann.  Ch. 
Phys.  xlyi,  101);  6,  Biewend,  (J.  t  pr.  Chem.  xi,  162);  7,  H.  Holler;  8,  £.  Uriooa- 
chea,  (7, 8,  communicated  to  the  author  by  K  U.) ;  9,  Kersten,  (Schw.  J.  Ixvi,  9) : 

Si        IPe    £1     litg      fi 
1.  Hungary,  compact,        46*      88'      1*      2*      18=100,  Bemhardi  dk  Brandes. 
a.        "  earthy,  46-00  82*00  0-76  2*00  20*00=99*76,  B.  4e  Brandes. 

8.  Nontron,  NotUronite,    44*0    29*0    8*6    21     18*7,  clay  0*1=97*6,  Berthier. 
4.  YiUefrance,       "  40*68  8019  8*96  2*87  28-00=100*20,  Dufrtfnoy. 
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Si      We     ^     i[g     tL 
5*  Montmort,JVim<ronfte,  41-31  85*69  8*81    18'68,  6a019,  OuO-9=100-8,  J. 

6.  Andreasberg,    "  41 10  87-80 21 '66=99 -86,  Biewend. 

7.  Tirsohenpanth,  ••  47  1    86-75  7  15    tr.    10-00=100,  MaUer. 

8.  "  "  47-69       42-49      0-18*  9-79=100,  tlrioo^chea. 

9.  "WolietkBim,  Finguiie,  S6-90  2950  1-80  046  25*10,  l^e  6*10  Sa  016=100,  K«it 

ft  WltiksoiBipoluli. 

Kobell  found,  after  expelling  the  water, 

1.  Haar,         5i  62-10    Fe  40*60    3Cl  8-00    Oa  1-60    fig  lim=M'tB. 

2.  Hungary,       62-88  48-84  2*82  0-98  0-78=9»-65:       ' 

The  chemist  does  not  consider  all  the  water  in  oheznieal  eeoibiBAtioii. 

B.B.  infusible,  but  becomes  black  and  than  brown.  With  the  flnze*  girea  an 
i  ron  reaction.    Partially  dissolred  in  mwiatia  acid.    Kontronite  grfatiniaea. 

From  Hungary.  Deseribed  as  breaking  readily  into  a  kind  of  parallelopiped*  tht 
upper  end  and  two  adjoining  lateral  ed^  of  wnieh  hara  the  oppeaite  magnetii 
pole  from  the  l^wer  end  and  the  other  two  edges. 

The  Pinguite  affords  the  formula  te  Bi-HPe*5i'+15H.  It  has  a  greaay  feeL  G;ss 
2-8—2-85. 

A  mineral  from  Oeylon,  resembling  ehloropal,  afforded  TliomBon,  (Min.  i,  464) : 

Bi  58-00,        9e  26-04,        £l  1*80,        fig  140,        ti  18-00=100-24. 

CX)LLTRITK     Eollyrite,  Freitlehen.    Scarbroite. 

Collyrite  is  a  day-like  compound,  white,  with  a  glimmering  lustre,  greasy 
feel  and  adheslTe  to  the  tongue.  G.=2 — 2*15.  H.=l — 2.  KB.  iuuaible.  Gelat- 
inizes with  nitric  acid.  From  Ezquerra  in  the  Pyrenees,  in  porphyry  near  Sekem- 
nits,  Hungary,  near  Wessenfels,  Saxony.  Scarbroite  from  the  coast  of  Scarbonra^ 
is  related  to  Collyrite.  G.=1'48.  Does  not  fall  to  pieces  in  water  or  increase  m 
weight 

Analyses:  1,  Klaproth,  (Beit,  i,  257);  2,  Berthier,  (Ann.d.  ML  ii,  476);  8,  Kew- 


V"^ 

5i 

9e 

1. 

Collyrite^  Schemnitz, 

14-0 

45*0 

42-0=101,  Klaproth. 

2. 

"         Ezquerra, 

15-0 

44*6 



40*6=100,  Berthier. 

8. 

"         Saxony, 

28*3 

42-8 

84-7=100-8,  Kersten. 

4. 

ScarhroUe^ 

10-60 

42-60 

0-26 

46*76=100,  Vernon. 

The  formula  3tl*3i+16fl  has  been  written  for  Collyrite. 

Dillnite  is  a  related  substance,  white  and  firm,  (H.=8'6),  or  earthy,  (H.=l*8— 2X 
G.=2'674 — 2*836.  It  is  the  gaDgue  of  the  diaspore  of  Schenmitz.  Analyses  by 
Hutzelmann  and  Earafiat,  (Pogg.  Ixxviii,  676): 

1.  Si  22-40    II  66-40     Oa  tr,      fig  0*44    fl  21*18,  te,  fin,  alk.  «r.=100-87.  H. 

2.  28*53  58-00  0-88  1*76         20*06=99*22,  KarafiaL 

The  analyses  correspond  to  the  formula  Xl'Si-}-44fi!=Silica  24*39,  alumina  64*28, 
tL  21*88.  Dr.  J.  L.  Smith  obtained  a  very  different  result  for  a  similar  Biaterial 
from  the  same  Sehemnitz  locality,  as  given  under  Pholerite,  (q.  v.) 
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WOLOHONSKOITB. 

Amorphous.  Dull — shining.  Color  bluish-green,  passing  into 
crass-green.  Streak  blnish-green  and  shining.  Feel  resmons. 
Polished  by  the  nail.  Fracture  subconchoidal.  Adheres  slightly 
to  the  tongue.     Very  fragile. 

Oompasition. — Considered  an  impure  hydrated  silicate  of  chrome.  Analyses :  1, 
Berthier,  (Mem.  ii,  268);  2,  Kersten,  (Pog^  zlvii,  489);  8,  Ilimoff;  (Ann.  Jonr. 
Mines  de  Rnssie,  1842,  866);  4,  Bechi,  (AmTj.  ScL  [2],  ziv,  62): 

Si  ^  9e        £1  Sn  iSlg      £[ 

1.     27-2  84-0  7-2  1'2  28-2=98'8,  Berthier. 

ft.    87-01  17*98  10-48  647  1*66  1-91  »-84,l^b  101,  &  <nMM=:98*S6,  Kers. 

8-     80-06  81-24  989  8*09      6-50  12-40,  Oa  1-90,  iH)  0-16=:100-74,  Dim. 

4.     28-86  811  41*88     22-76=100*66,  Bechi 

G^elatinizes  with  hot  concentrated  moriatic  acid,  in  which  half  the  chromimn  is 
dissolved,  the  rest  remains  in  union  with,  silica.  Uimoff  gives  94*74  as  the  sum  of 
his  results.  Should  6*50  Agbe  0-50  Agf  Frqpi  Okhansk  in  Siberia ;  and  a  related 
compound  (analysis  4)  from  Volterra,  Tuscany. 

CHROME  OCHRE. 


A  clayey  material,  containing  some  oxyd  of  chrome,  allied  to 
the  precedmg.    Occurs  earthy  of  a  bright  green  shade  of  color. 

Analyses:  1,  Drappier;  2,  Duflos,  (Schw.  J.  Izii,  251);  8,  Zellner,  (Isis,  1884, 
687);  4,  Wolff,  (J.  £  pr.  Chem.  xxxiv,  202) : 

Si        Cr     Si     9e      H 

1.  Creuzat,  Fr.  64-0    10*5    23-0 Oa  and  Ag  2*5=100,  Drappier. 

2.  Halle,  57*00    550  22*50  8*50  11*00=99*50,  Bufloa 
8.  Silesia,           58*50    2-00  80-00  8*00    6*25=:99'75,  Zellner. 

4w  Halle,  4611     4*28  80*58  8-15  12*52,  ^8 -44,  ffa0*46=l 00*49,  W.  G.=2*701. 

The  formula  (£l,  €r  9e)Si*  corresponds  nearly  to  the  com^sition.  Wolff's  anal- 
ysis, (No.  4),  gives  (iH,  ^r)'9i*-H£l!,  which  is  me  constitution  of  a  kaolin.  It  is 
probably  not  a  true  chemical  compound. 

Chrome  ochre  occurs  at  the  localities  above  mentioned ;  also  on  Unst  in  2^tland, 
Mortenberg  in  Sweden,  and  elsewhere. 

MUaaehinf  Herder.  Serbian,  Breit. — Another  ehromiferous  compact  mineral, 
probably  a  mechanical  mixture.  Color  indigo-blue  to  celandine-green.  n.=2.  O.ss 
2*18. 

Oompotition, — ^Approaches  (Si,  €r)'SiH~9^    Analysis  by  Eersten,  (Pogg.  zlvii, 
485);  Si  27*60,  il  45*01,  Sr  8*61,  Oa  0*80,  jStg  0*20,  fi  28-30=99*92. 
In  a  matrass  yields  water.     B.B.  infusible.     Partly  dissolved  in  muriatic  acid. 
From  RudniaK  in  Servia,  associated  with  quartz  and  brown  iron  ore. 

PIMELITE,  Karsten.    Alizite,  Olocher. 

Massive,  or  earthy.  H.=2-5.  G.= 2-23— 2-8:  2-71— 2*76,  Baer; 
1*44 — 1*46,  (alizite),  Schmidt  Lustre  weak,  greasy.  Color  apple- 
green.  Streak  greenish-white.  Translucent  to  snbtranslucent.  Feel 
greasy.     Does  not  adhere  to  the  tongue. 

Composition. — Analyses;  1,  Klaproth,  (Beit,  ii,  184);  2,  Schmidt;  8,  W.  Baer,  (.T. 
t  pr.  Ch.  Iv,  49) ; 
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6i       JTi      Ag       9e     Oa    £1     £[ 

1.  Cfhr!ftopra9€  wrth,  86-00  15*68    1*25      4*68  0*42  6*00  88.12,  Elaproth. 

2.  AlUUe,  64-68  82*66    6*89  ^el*18  0*16  0*80  6*28=100,  Schmidt 
a  Hard  Pimdite,        86*80    2*78  14*66  1^62*69         28*04  81*08=100,  Baer. 

The  Becond  oorrespondB  nearly  to  the  oxygen  ratio,  for  the  protozydfly  siliea 
and  water  :  1  :  8  :  ^ ;  the  third  for  the  protozyda,  perozyda,  Buica  and  water, 
:  1  :  2  :  8  :  8. 

From  Silesia  and  elsewhere. 

HONTMORILLONITE,  Salvetat 

Rose-red ;  fhigileL  From  Montmorillon ;  Gonfolens  in  Oharente ;  and  near  St.  Jean 
de  CoUe,  in  Dordogne. 

Smectite,  Breithaupt,  is  from  Gilley  in  Lower  Styria,  and  Zeng  in  Croatia.  Siqp- 
posed  formula  Sd  ^i'-i-eitL 

Maltkaeite  of  Breithanpt,  (J.  t  pr.  Ch.  z,  510).  In  thin  plates  and  massiye;  soft 
like  wax.  G.ssl  *99 — 2*01 ;  white  or  yellowish,  and  translucent  From  basalt  at 
Steindorfel,  and  greenstone  near  Beraun  in  Bohemia.  Analyses:  1,  Damoor,  (BulL 
Soc  GeoL  de  Fr.  [2],  iv,  464);  2,  L.  A.  Jordan,  (Fogg.  Izzni,  691);  8,  Meiasner, 
(J.  1  pr.  Ch.  x,610): 

Si  £1  Fe  Oa  ftg  &       £[ 

1.  iron<mort//ont<«,  60*04  2016  0*68  1*46  0*28  1*27  26*0=99*84,  Damoor. 

2.  Smectite,                61*21  12*25  2*07  2*18  4*89     27*89,  Jordan. 

8.  Maltkaeite,           60*2  10*7  8*1  0*2  86*8,  Meissner. 

Hazoumofftkin  of  John,  is  another  clayey  or  halloysite-like  subst-ance  from  Ko- 
semuth  in  Silesia.  Zellner  obtained  Si  64*60,  £l  27*26,  Oa  2*00,  iSlg  0*87,  ^e  0*26, 
ti  14*26=98-62. 


ERDMANNITE,  Berlin,  Fogg.  Ixxxriii,  160. 

In  imbedded  grains  and  folia :  with  no  traces  of  crystallizatioiL 
G.=3-l.  Lustre  vitreous.  Color  dark-brown.  In  tnin  splinters. 
Ti-anslucent. 

CofnpoHtum, — ^Analysis  by  Blomstrand,  of  half  a  gramme,  (loc  cit): 

Si    Ox.Ce<bLa     Si  Ca  i'e         fin         Y      S  and  loss 

81-86         84-89         11-71         6*46         8*62        0*86         1-48         4*28 

From  the  island  Stoko  in  the  Langesundfiord,  near  Brevig.  Named  in  honor  of 
M.  Erdmann. 

BARALITR 

Massive,  and  cellular. 

H.=4:.  Lustre  glimmering.  Color  greeenisb-black.  Opaque* 
Streak  grayish-green. 

Composition, — Con  tains  silica,  alumina,  peroxyd  of  iron,  lime,  magnesia  and  water. 

B.B.  alone  infusible ;  with  borax,  a  glass  colored  by  iron ;  with  soda  partly  dis- 
solved. Wholly  soluble  in  muriatic  acid.  In  a  tube  yields  pure  water,  and  be- 
comes brownishl 
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UN  ARRANGED  SILICATES  CONTAINING  TITANIC  ACID. 

The  species  here  included,  may  perhaps  be  arranged  in  some  of  the  groups 
of  silicates,  when  their  composition  is  better  understood.  In  sphene,  a  sili- 
cate of  the  same  kind,  we  have  pointed  out  a  close  relation  to  the  ordinary 
silicates,  the  titanic  acid  acting  as  a  base.  The  same  appears  to  be  true  in 
Eeilhauite,  which  may  prove,  as  we  show,  to  be  related  to  sphene.  The 
other  species  may  have  similar  relations  to  some  of  the  anhydrous  silicates. 
The  following  are  suggested  as  probably  the  general  formulas  under  which 
the  species  fall. 

(ii\  fi)Sii  (like  spheue). 


1.  Keiluauitb, 

2.    TscnEPFKINITK, 
8.    SC'UORLOMITE, 

4.  MOSANDRITK, 

5.  WoULKBITE, 


(ft«,  S;  Sit 
(fi«,fi)5ii 

(fi*.  S)  Si-haq. 
(ft*,  Bj  Si. 


K 


KEILHAUITE,  A.  Erdmann,  K.  V.  Ac  H.  1844.     Yttrotitanite,  Seheerer, 

Fogg.  Ixiii,  459. 

Trimetric  ?  /:  7=122''  30',  Greg.  Cleavage :  /,  perfeet  Also 
massive. 

II. =6-5.  G.=3'69.  Lustre  vitreous* to  resinous.  Brownish- 
black  ;  in  splinters  brownish-red  and  translucent.     Streak-powder 


*n'avisli-»)rown. 

Campoaition, — Analyses  by  Erdmann,  (loc  cit) : 

Si            Ti             £1          Pe         Sin          €e 

1.  80-00         29-01         6-09         6*85         0*67         0-.S2 

2.  29-45         28-14        5*90         648         0*86         0*68 

Oa 

18-92 
18-68 

• 

Y 

9-62=100-98. 
9-64=99-88. 

The  oxygen  ratio  between  the  bases  and  silica  (reckoning  Ti  with  the  former,  as 
in  sphene)  is  ver}'  closely  3  : 2,  the  sphene  ratio ;  and  the  formola  may  consequently 

be  fi§i^  or  (fl'.BjSii''  The  lime  (Ca)  united  with  the  Ti  is  equivalent  to  aperoxyd 
(that  is  TiO'-|-CaO=R»0«=fi).  Erdmann  writes  the  formula  8Ca«5i«-i-fi§i+*^*. 
in  which  the  three  members  have  the  widely  unlike  oxygen  ratios,  2  :  1,  1  :1,  1  : 8. 

B.B.  fuses  with  intumescence  easily  to  a  black  shining  slag.  Yields  an  iron- 
colored  glass  with  borax,  which  in  the  inner  flame  becomes  blood-red.  With  salt 
of  phosphorus  gives  an  iron  color  and  a  silica  skeleton,  and  in  the  inner  flame  a 
Tiolet  pearL  Reaction  of  manganese  with  soda.  In  powder  wholly  dissolved  in 
muriatic  acid. 

Occurs  about  one  and  a  half  miles  from  Arendal,  Norway,  in  a  feldspathic  rock. 
R.  P.  Greg,  Jun.,  has  a  non-terminated  crystal  two  inches  long. 


TSCHEFFKINITE,  G.  Row,  Reiae  n.  d.  UroL 

Massive,  amorphous. 

H.=6-6.    G. =4-508— 4-549,  G.  Rose;  4-5296,  H.  Eose,  and  in 

Sowder  4-615.      Lustre  vitreous.     Color  yelvet-black.     Streak 
ark  brown.    Subtranslucent  to  opaque. 


{ 
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AnalyseB  by  H.  Rose,  (Pogg.  bdi,  591) : 

Si  Ti  Ca         fig         ]Jl[n  ^e     0x.C6,La,D    &,frA 

21-04        2017         8-50        022        0*88        11-21        47-29  012=104-88. 

The  excess  in  the  analysis  is  owing  to  the  ozydation  of  the  cerium  from  tlie  state 
of  protoxyd.     The  titanic  acid  is  supposed  still  to  contain  some  glncina,  alomina, 

•ad  yttria.     The  oxygen  ratio  leads  to  the  probable  formula  (6>\  fi)  Sit. 

B.&.  intumesces  very  much,  becomes  a  porous  mass ;  in  a  atronger  heat  becomei 
yellow,  but  does  not  fuse  except  in  the  strongest  heat,  when  it  forma  a  bUusk  glass. 

Gelatinizes  readily  on  heating  in  muriatic  acid. 

From  the  Ilmen  Mountains,  Iberia. 

SGHORLOMITE,  Shepard,  Am.  J.  Sol  2d  Ser.  ii,  25L 

Massive  without  cleavage. 

H.=7— 7-5.  G.=3-862,  Shepard;  3-807,  Whitney;  3-783  in 
coarse  powder,  Rammelsberg.  Color  black,  often  tsunished  bine 
and  with  pavonine  tints ;  streak  grayish-black,  with  a  tinge  of 
lavender-blue.    Lustre  vitreous.    Fracture  conchoidaL 

Compo9ition,-^A*  Si-fPe  Si-f-daTi',  Whitnev==Silica  24*9,  oxyd  of  iron  21-9, 
lime  30*7,  titanic  acid  22*5.     If  the  Ti  acts  as  a  base,  as  in  Sphene  and   Keilhauite, 
it  forming  with  Oa  an  equivalent  to  a  peroxyd),  then  we  have  in  the  above  formu- 
a,25i-h  2  (Ti-|-Ca)-f-lFe4-2Ca  which  corresponds  to25i-f  8»-|-2Ca.  The  oxygen  ratio 
between  the  silica  and  bases  is  here  6:11.    But  if  the  silica  be  a  little  too  mgh,  the 

ratio  may  be  5i  :  11  or  1  :  2,  which  will  afford  the  formula  2fi*Sii-f-dSSii,  or  (}&* 

4-|ft)Si  i=Silica  23-8,  titanic  acid  22-9,  peroxyd  of  iron  22*4,  lime  81'4=10a  In 
Kanmielsberg's  analysis,  the  silica  was  determined  only  by  the  loss,  and  in  two  of 
the  other  analyses  there  was  titanic  acid  remaining  with  the  silica. 

Analyses :  1,  2,  Whitney,  (Jour.  Best.  Nat  Hist.  Soc  1849,  vi,  46) ;  8,  Bammela- 
berg,  (ff.  f.  pr  GhcuL  ly,  488,  former  analysis  revised) ;  4,  Crossley,  (this  Min.,  Sd 
edit,  692): 

21-58=r99-12,  Whitney. 
21  •90=100-27,  Whitney. 
2011,  %  1-86.  t'e  1-67=100,  Ramm. 
2200,    "    1-26,  fin  frar«=101-89,  C 
a  With  some  titanic  acid. 

In  a  matrass  no  water.  B.B.  in  platinum  forceps  fuses  on  the  edges  with  diffi- 
culty to  a  black  mass.  The  pearl  with  borax  is  yellow  in  the  outer  flame,  and  be- 
comes colorless  on  cooling,  unless  too  much  of  the  assay  be  used.  Also  a  yellow 
glass  with  salt  of  phosphorus ;  with  tin  on  charcoal  in  the  inner  flame  the  bead  be- 
comes violet 

In  small  masses  with  clseolite  and  brookitein  the  Ozark  Mts.,  Magnet  Cove, 
Arkansas. 

MOSANDRITK     Erdmann,  Jahresb.  xxi,  178. 

Monoclinic  ?  In  large  flat  prisms ;  lateral  edges,  replaced  byplanee 
//  also  a  summit  dome,  observed  by  Greg,  giving  it  on  7  oy  re- 
flecting goniometer =147°  30',  tt  on  plane  of  dome=115°  by  com- 
mon goniometer,  angle  of  dome  thence  130°.  Also  masssive  and 
fibrous.     Cleavage  :   in  one  direction  distinct,  in  others  indistinct 

H.=4.  G.=2-93— 2-98.  Lustre  of  cleavage  face  between  vit- 
reous and  greasy,  of  other  surfaces  resinous.     CJolor  dull  greenish 


5i 

Ti 

Ca 

1. 

25-66 

22-10 

29-78 

2. 

27-89a 

20-43 

80-05 

3. 

26-24 

22-34 

29-88 

4. 

26-36* 

21-56 

80-72 
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or  reddisli-brown.     Streak-powder  grayish-brown.    Thin  splinters 
translucent,  bright  red  by  transmitted  light. 

Composition, — ^AnalysiB  by  Berlin,  (Fogg.  1858,  166) : 

¥i      C6,LaD      IPe         ilLg         Ca  &  fTa 

9-90         26-66         1-88        0-76         19-07         0*62        287 


29-98 


8-90=100-88. 


There  is  Bon\^  fin  with  the  9e.     Reckoning  the  Ti  with  the  lyaeee,  as  forming 
part  of  a  peroxyd,  as  in  Sphene  and  Eeilhanite,  the  oxygen  ratio  of  the  protoxyds, 
peroxyds,  and  silica,  is  nearly  1 :  2  :  8,  or  of  bases  and  silica  1 :  1  (precisely   16*67 
:  16*86);  affording  the  formula  J(*Si+2SSi+4il6[,  or  (ift*+|S)Si+li£L    This  ex- 
cluding the  water  is  the  formula  of  epidote,  to  which  the  species  may  be  related. 


WOHLERITE,  Schecrer,  Pogg.  lix,  827,  1848. 

Trimetric.  /:  7=90°  54',  O  :  ll=i4AP  1',  Descl. ;  a:h:o= 
0-7261  : 1  :  1-01583. 

O  :  ii=160o  3/^ 

O  :  H»=1^3°  29'. 
O :  V^=116°  37'. 
(9:  12=141^18'. 
u :  ^2=116°  56'. 
a :  7=135°  27'. 
i2  :  i2  (ov.  ti)=126°  9'. 
t8  :  id  (ov.  ii)=142o  34'. 
^  :  i^  (ov.  0)=iUO°  6'. 

In  tabular  crystals  and  prisms : 
Cleavage :  distinct  in  one  direc- 
tion.    Also  granular. 

H.=5-5.  G.=3-41.  Lustre  vitreous,  inclining  to  resinous. 
Color  light-yellow,  wine-,  honey-,  resin-yellow,  brownish,  grayish ; 
streak-powder  yellowish-white.  Transparent  —  subtranslucent. 
Fracture  more  or  less  conchoidal — splintery. 

«>m;K>«<tofi,— 6ft"Si-f83rBi-f  ObSi=<^ftHA2i+iW^  Ca  :*a=:7 :  2). 

Silica  81*2,  colambio  acid  14*8,  zirconia  18'9,  lime  27*0,  soda  8*6=100.  Scheerer  writes 
the  formula  2r*(5b-h6(^&Si4-Ca*Si)  which  is  hardly  as  near  the  analyses,  and  has 
for  its  three  members  the  unlike  oxygen  ratios  1  :  1, 1  :  8,  8  : 1. 

If  in  the  above,  the  Cb  be  united  with  the  peroxyds,  the  ratio  of  fi*  to  fi  wiU  be 
8  :  2  and  the  formula  will  be  essentiaUy  that  of  some  Idocrase  and  AUanite. 

Scheerer  obtained  in  his  analysis. 

Si  80-62.  Cb  14*47,  Zr  1617,  Pe  212,  ]S[n  1*56,  Ca  2619,  iSTa  7*78,  ti  0-24=98-14, 

with  perhaps  traces  of  cerium,  and  0*4  of  magnesia. 

Dissolves  easily  when  heated  in  strong  muriatic  acid,  with  a  separation  of  the 
•ilica  and  oolumbic  acid.  B.B.  in  a  strong  heat  fuses  to  a  yellowish  glass.  With 
the  fluxes,  gives  the  reaction  of  manganese,  iron,  and  silica. 

Wohlerite  occurs  with  elsolite  in  zircon  s^'enite,  on  an  island  of  the  Langesund- 
Qord,  near  Brevig,  in  Norway.    Some  crystals  are  nearly  an  inch  long. 

EuKOLrrE,  Scheerer,  Jahresb.  xxv,  876,  and  Pogg.  Ann.  Ixxii,  661).  In  reniform 
masses.      Color  brown.     Resembles  wohlerite.     0.5=3*01. 

Campotition, — ^Analysis  by  Scheerer,  (loc.  cit) :    Bi  47*86,  met  acids  and  some 
Br  14*06,  3Pe  8*24,  Ca  12*06,  Ce  2*98,  Na  12*81,  An  1*94,  iL^iraee.  fl  0-94=100*87. 
Scheerer  considers  it  a  wohlerite,  in  which  the  zirconia  is  replaced  by  peroxyd  of 
iron.    From  Rodkindholm  near  Fredericksvam,  Norway ;  also  near  Brevig. 
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11.  TANTALATES,  COLUMBATES,*  TITANATES,!  TUNG 
STATES,  MOLYBDATES,  VANADATES,  CnRQMATES. 

I.  PYROCIILORE  GROUP.     Monometric.     Oxygen  ratio  1  :  2. 

J^EROFAKITE,  Ca  Tl.  IPtRBUITE. 

Ptrochlore,       ft*  Ta*. 

II.  SOHEELITE  GROUP.     Dimetric    Oxygen  ratio  of  bases  and  acid,  1  :  8. 

SonEELm,  Ca  W.  Wulfenitk,  ^b  &o. 

SOUKELETINK,         Pb  W.  f  AZORITE. 

III.  FERGUSONITE  GROUP.     Dimetric.     Oxygen  ratio  of  bases  and  acid,  3  :  1. 

Fergusonite,       ('^,  Oe)"Ta. 

IV.  TA>'TALITE  GROUP.    Trimetric     J:  /=10«)°— 102°. 

Tantalitb,  (f^e,  fin)  (Ta,  Sb).  Sauarskite. 

WoLrnAM,  (^e,  ji[n)W.  Mkxoite. 

CoLUMBiTE,  (fpe,  An)'  Cb'. 

V.  POLYMIGNITE  GROUP.     Trimetric.     /:  7=90°  8'»'  to  95*' 

Polymionyte,  ^E^ciiymte. 

polycrask, 
Appendix,  Euxenitjc,  Rutiierfori>ite 

VI.  YTTROTANTALITE  GROUP.     Oxygen  ratio  1:1. 

Yttrotantalite,  U*(Tft,  W,  ^). 

VII.  VANADATES,  CHROMATES. 

Crocoisite,  Ph  Or. 


.7- 


*  The  metal  of  the  American  Colnmbite  was  early  named  Columbium,  by  Ilatch- 
ett,  (ill  1801) ;  and  as  it  is  the  same  which  Rose  has  since  called  niobium,  iTatchett's 
name  is  here  restored.     See  Phil.  Mag.  [4],  vii,  461,  June  1864. 

f  The  relation  of  the  Titanates  to  the  Columbates,  etc  ,  are  so  close,  and  at  the 
same  time  so  imperfectly  understood  and  the  acids  are  so  often  combined  in  the 
same  mineral,  that  the  species  are  here  arranged  together,  instead  of  making  a 
separate  head  for  the  Titanates. 
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Yauquklinitb,  (  Cn,  l*b)'i3r*. 

MBLANOGHROm,  ^b'  OH. 

DiOHXNITX,  'Ph  Y. 

Yanadinitb,  l^b*Y+iPbOL 

YoLBOBTHiTB,  (Cn,  Oa)*V+fi. 


PEROFSEITE,  G,  Bote,  Pogg.  zlviii,  668. 


■ic.    Observed  planes :  t?,  ij  1,  2,  ij,  ij,  if,  If,  j  J. 

)e6 ;  f.  1, 15,  lY,  etc.    Cleavage :  cubic,  tolerably  per- 


Monometric. 
Usual  in  cubes 
feet. 

H.=5-5.  G.=4'017.  Lustre  metallic-adamantine ;  less  bright 
on  a  cleavage  face. .  Color  grayish  to  iron-black.  Opaque — sub- 
translucent.    Streak  imcolored,  grayish. 

OomponHon. — CaTis^Iitanio  acid  69*4,  lime  40*6=100.  Analyses :  1,  Jacobeon, 
(Pogg.  bdi,  596);  2,  Brooks,  (ib.): 

Ti  Ca  &g 

1.  58*96      89*20      trace      f'e  and  ^om  of  An  2*06=100*22,  Jacobson. 

2.  59*00      86*76       Oil        "  "  "  4*79=100-07,  Brooks. 

RR  alone  infusibleL  With  salt  of  phospboras  and  borax,  the  pnlverized  mineral 
forms  a  clear  glass  colored  with  titaninm ;  with  the  former  in  the  inner  flame  the 
globule,  as  long  as  it  is  heated,  is  gra^ish-ereen,  bnt  becomes  of  a  violet-bine  on 
coolincr;  in  the  outer  flame,  it  is  greenish- white  while  hot,  and  clear  and  colorleet 
on  cooline ;  slightly  acted  on  by  toe  acids. 

Perofskite  occurs  in  crystals  or  druses  of  crystals,  the  largest  yet  seen  not  oyer 
six  lines  in  length.  The  forms  have  been  studied  by  Descloizeaux,  (Ann.  Ch. 
Phys.  xiii,  1845,  888).  It  is  associated  with  crystallized  chlorite,  and  magnetic  iron 
in  chlorite  slate,  at  Achmatovsk,  near  Slatoust  in  the  UraL  It  is  named  in  honor 
of  von  Perofski  of  St.  Petersburg. 

In  Sphene,  as  has  been  shown,  (Oa-fTi)  is  equivalent  to  a  peroxyd ;  and  in  this 
view,  Perofskite  may  be  considercid  as  related  to  Hartite  and  Iserine,  which  are  mo- 
nometric 


PYROCHLORE.    Brewst  Jour,  vi,  858.   Uieroliie,  Skepard,  Hydrochlore  and  Fin- 

ochlore,  Hermann. 

Monometric.  Observed  planes  1,  ly  22,  33,  O.  hi  octahedrons ; 
f.  11,  19,  41.  Cleavage:  octahedral,  sometimes  distinct,  espe- 
cially in  the  smaller  crystals. 

IL=5— 5-5.  G.=3-802,  from  Brevig,  Berzelius;  4-32,  from 
Miask,  Rose ;  4*203,  Miask,  Hermann ;  4-203 — 4-221,  from  Freder- 
icksvam,  Hayes.  Lustre  vitreous  or  resinous.  Color  pale  honey- 
yellow,  brown,  dark  reddish  or  blackish-brown.  Subtranslucent — 
opaque.    Fracture  conchoidal. 
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Composition, — ^Analyses :  1,  from  Bfiask,  2,  Brevig,  8,  FredericksYam,Wdhler,(Pogg. 
xlviii,  88);  4,  5,  Miask,  Hermann,  (J.  t  pr.  Chem.  xxiri,  94,1,  188,  192);  6, 7,  FVeder- 
icksvarn,  A.  A.  Hayes,  (Am.  J.  ScL,  zlvi,  164);  8,  Mierolite,  Shepara,  (Am.  J.  Sd.. 
zzxii,  388) ;  9,  ib.  Hayee,  (ib.  zlyi,  158) : 

Cb         fi     an     te      Ca     Y      Ce       fl[ 
1.  67*88       tr.    016     1*29  10*98  0*81  1816«  l*16,Na8'98,F8-28,SnJ[gf=:102-08,W. 

2.67-02       tr.    1-69     1*88    9*88   616«  7*06,  04-60,  Sn,Mg,  Ma  «r.=»7 -80,  W. 

8.  62-76  2-753Pe2-16  1286  6-80*  4-20, tr6-18,Sn 0-61, alk.  <r.=«7 -26, W. 

4w  62*26      2-28    tr.      611  18-64  0*70    8-09   0*50,  La  2-00,  Zr  6*57,  K,  Na,  Li  8*72, 

F  8-0=101-71,  Harmau. 

6,  60-88      4-90   2*28     9*80  0*94  16*23*  iSlig  1*46,  E  0*64,  Na  2-69,  F  2-91= 

100*88,  Hermana. 

6.  5810    20-20   P2*86  1946,  oxyds  of  U,  Mn,  Pb,  Sn,  1*20, ign.  0-80=97*10,  H. 

7.  59-00"»  18-38   16-73, 3Pe  and^.  etc  0*70,  Sa  6-68,  ign.  0-80«.101*19,  H. 

8.  75-70    W  Y  ty  7-42,  Ca  14*84,  fl  2*04=100,  Shepard.     Mierolite. 

9.  79-60    Pe  0*99,  ox.  of  U  and  Mn  221,  ta  1087,  Pb  1-60,  Sn  0-70=96-97,  Hayaa 

a  With  ozyd  of  Lanthanom.     b  With  aome  Lime  and  Titanic  acid,    c  With  Thoria.    d  PeraiTd  cf 
Oeriam. 

B.B.  becomes  pale  browniBh-yellow  or  lemon  yellow,  but  retains  its  lustre,  and 
fuses  with  great  difficulty.  With  borax  forms  a  reddish-yellow  transparent  globule 
in  the  oxydating  flame,  which,  on  flaming,  becomes  opaque ;  with  more  of  the  bo- 
rax, becomes  a  white  enameL  With  salt  of  phosphorus  dissoWes  completely,  and 
at  first,  with  some  effervescence,  forming  a  glass  which  in  the  outer  flame  is  yellow 
while  hot,  but  becomes  grass-green  on  cooling. 

Pyrochlore  occurs  imbedded  in  syenite  at  Fredericksyam and  Lauryigin Norway, 
associated  with  zircon,  polymignite,  and  phosphate  of  yttria ;  also  at^reyig  wiui 
thorite,  and  at  Ilmengebirge  near  Miask  in  Siberia. 

Named  by  Berzelius,  in  allusion  to  its  becoming  yellowish-green  under  the  blow- 
pipe,  from  nvo^fire,  ;^Xb>AO(,  green. 

Mierolite  (from  the  albite  yein,  Chesterfield,  Mass.,  associated  with  red  and  green 
tourmaline)  resembles  pyrochlore  closely,  and  is  here  referred  by  J.  £.  Tescbema- 
chor,  (Am.  J.  Sci.  xliii,  88).  It  presents  the  forms  of  £  11,  19,  and  41.  H.=:6-6. 
G.=o'405.  Ilayes.  Colors  pale-yellow  to  brown.  The  light  colored  crystals  appear 
to  be  nearly  pure  columbate  of  lime. 

PYRRHITE,  G.  Rose,  Pogg.  xlyiii,  6b2. 

Monometric;  in  octahedrons.     Cleavage  not  observed. 

II.  =0.     Lustre  vitreous.  Color  orange-yellow.    Subtranslucent. 

Infusible.  Small  splinters  blacken  and  color  the  flame  deep  yellow.  PulTerized, 
it  dissolves  easily  in  borax  or  salt  of  phosphorus ;  adding  largely  of  the  fluxes,  it 
forms  a  clear  glass,  which,  with  still  more  of  the  flux,  becomes  yellowish-green; 
with  less,  the  glass  remains  colorless. 

Pyrrhite  was  found  bv  von  Perofski  of  St  Petersburg,  at  Alabaschka,  near  Mur- 
sinsK,  where  it  occurs  in  drusv  feldspar  cavities,  containing  also  tables  of  lithia 
mica,  crystals  of  albite,  and  white  topaz.  The  largest  cr^'stal  was  but  three  lines 
lone.     The  name  is  from  w»f»f>os,  yellow. 

With  this  species  J.  K  Teschcnmcher  identifies  small  orange-yellow  octahedrons 
found  with  albite  at  the  Azores.  The  crystals  are  a  half  to  two  lines  long,  and 
those  of  minute  size  are  transparent. 

Aceording  to  chemical  and  blowpipe  trials  by  A.  A.  Hayes,  on 'specimens  furnish- 
ed him  by  Mr.  Teschemacher,  these  crystals  consist  of  columbate  of  zirconia,  colored 
apparently  by  oxyds  of  iron,  uranium,  and  manganese. 

KB.  in  the  forceps,  on  the  first  impulse  of  the  heat,  becomes  darker,  and  the  fine 
^ran^e  color  returns  on  cooling,  even  if  the  heat  has  been  high ;  at  the  meltiiig 
point  of  cast  iron,  in  the  reduction  flame,  the  flame  becomes  permanently  darker 
and  brown.  With  borax  (6  parts  to  1  of  assay)"it  dissolves  and  affords  a  clear  col- 
orless glass,  which  becomes  instantly  opaline  or  opaque  on  flaming ;  transferred  to 
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the  oxipdtting  flame  becomoe  opaqne.     With  aelt  of  phosphorus  (in  the  lame  pro- 

CrtioD)  in  the  loner  flume  gives  a  clear  glan,  and  vhen  reduced,  the  glass  is  green ; 
t  in  the  outer  becomes  yellov.  With  a  little  more  of  Amj,  the  glue  remuns 
elear.  With  soda  (12  parts  to  1  of  assay)  dissolres ;  some  clear  portions  are  seen 
in  the  globule  vliile  hot,  but  on  cooling,  opacity  precedes  the  crystal] ization  of  the 
globule  ;  finally  a  graj-brown  slag  remains,  which  cooled  from  the  outer  flame,  has 
B  green  color  ladicating  oiyd  of  manganess.  Decomposed  by  much  soda,  and  the 
reealting  mass  heated  srith  nitric  acid,  gives  a  heavy  white  insoluble  powder,  which 
with  boiling  water  takes  a  white  flocculcnt  form;  the  powder  exhibited  all  the 
chaKetera  of  colxmbio  (niobic)  acid.  The  acid  solution,  when  mixed  with  carhon- 
nte  of  ammonia,  remains  clear;  heated,  some  oxyd  of  iron  falls,  end  the  fluid  is 
light  yellow ;  with  oxalic  acid,  a  white  earth  separatee,  which,  heated  with  >ul- 
phuric  acid  to  destroy  the  oxalic  acid,  dissolves,  and  the  fluid  forms  with  potash  be- 
fore complete  Deutrafizatiou,  a  white  double  lalt,  which  has  the  characters  of  that 
from  zirconia,  but  may  also  contain  oxyd  of  cerium.  The  oxalate  when  firet  formed 
did  not  nBbrd  when  heated  the  cinnamon -brown  color  charaeteriatic  of  deutaxyd  of 
cerium.  The  extremely  small  amount  of  the  mineral  under  examination  forbids 
the  expreeaion  of  certainty  respecting  the  base.  Although  inclining  to  the  opinion 
of  the  existence  of  cerium  in  the  mineral,  from  the  red  color  of  the  crystals,  Hr. 
Hayee  obeervee  that  he  obtained  no  pci-iitiTe  proof  on  thie  point. 


Seheelin  calcaire,  H. 


Dimetrio  ;  lieinihedral  in  planes  12  and  33.  O  :  U=i29^  59' ; 
a=  1-4835. 

O  :  l^llS"  29'.     1  :  1  (pyr.)=100°  40'.     It :  UQna.)=n2°  3'. 
O  :  33=102°  2'.     1:1  (bas.)=129°  2'.       1  :  11=140"  20'. 
O  :  12=121°  5'.     li :  li  (pyr.)=108''  12'.  12  :  1^=157°  21'. 

Cleav^  :  1,  most  distinct.,  li,  intermpted,  (9  traces.  Twins: 
planes  of  composition  /  and  ii.  Also  reniform  witli  colnmnar 
structure ;  and  mR«n!ve  granular. 
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H.=4-5 — 5.  G.=0 — 6-076,  Lustre  vitreous,  inclining  tea 
mantine.  Color  white,  inclining  to  j^ellow  and  brown ;  Bometimes 
almost  orange-yellow.  Streak  white.  Subtranaparent— trans- 
lucent    Fracture  uneven.     Brittle. 
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Oampontion. — CaW=Lime  19-46,  tnngBtio  acid  80*6. 

Ani 
Brandes 

317);  6,  Rammelsbeiv,  (Pof». ___,,    ,  , 

Domeyko,  (Ann.  d.  mT,  [4],  m,  15) ;  9,  Delesse,  (Bull,  G«oL  Soo.  [2],  z,  17) : 

W        C}ik     9i    ^6 

1.  Cornwall,  75-26    18-70  150  1*25,  Sn  0^6=97 -46.  KUpr©tli. 

2.  Westnuuinland,  Sweden,  80*417  19-40 «99-8l7,  Beraelins. 

3.  Sehlackenwald,  78-00    19-06  2-00  — =99-06,  B.  and  B. 

t.  Zinnwald,  76-50  16*60  2*94  150,  Oa  and  Si  1-1:^=98*54,  B.  andR 

5.  Katherinenbnrg,  78*41  18*88  ftg  0*65=97-94,  Ch. ;  6.  6*071. 

rt.  Neudorf;  78*64  21 -56 =100-20,  Ramm. ;  G.  6-08. 

7.  Monroe,  Ct.,  76*05  19*36  2-54  1-03,  Sn  031=9929,  Bowen. 

8.  Coqnimbo,  75*75  18*06  0*75  Co  8*30=97*85,  Domeyko. 

9.  Framont,  80*35  19*40 =99*75,  Deleeee. 

B.R  on  charcoal,  fuses  on  thin  edges  to  a  semi-transparent  glass.  Soluble  witk 
borax  to  a  transparent  glass,  which  afterwards  becomes  opaqne  and  crystalline. 
With  salt  of  phosphorus  forms  a  glass,  colorless  in  outer  flame,  in  inner  green  when 
hot,  and  fine  olue,  cold.  With  tin  the  glass  deepens  in  color  and  becomes  green. 
In  muriatic  or  nitric  acid  decomposed,  leaving  a  yellow  powder  solable  in  am- 
monia. 

Tun^tate  of  lime  is  usually  associated  with  crystalline  rocks,  and  is  commonly 
found  m  connection  with  tin  ore,  topaz,  fluor,  apatite,  molybdena,  or  wolfram,  in 
quartz. 

Occurs  at  Sehlackenwald  and  Zinnwald  in  Bohemia ;  in  fine  crystals  at  Galdbeck 
Fell,  near  Keswick,  with  apatite,  molybdena,  and  wolfram.  Also  at  Sehellgaden  in 
Salzberg,  Neudorf  in  the  Hartz ;  Ehrenfriedersdorf  in  Saxony ;  Poeinp  in  Hungary  ; 
Dalecarlia  and  Bitsberg  in  Sweden ;  Framont  in  the  Vosges  with  pyrites  in  polished 
crystals  giving  Delesse  for  the  angles  of  octahedron  1,  100^  6'  and  180°  81',  6.= 
6*05 ;  and  Ck>quimbo,  Chili. 

In  the  United  States,  crystallized  and  massive  at  Monroe  and  Huntington,  Conn., 
at  Lane's  mine,  with  wolfram,  pyrites,  rutile,  and  native  bismuth,  in  quartz. 

Alterkd  Forms. — Occurs  altered  to  Wolfram,  a  tungstate  of  iron  and  mangan- 
ese, by  the  action  of  a  solution  of  bicarbonate  of  iron  and  maneanese,  or  perhaps 
mainly  through  sulphate  of  iron  arising  from  the  decomposition  of  pyrites. 

SCHEELETINE,  5«4d:     TungsUte  of  Lead.    Stolzit,  iTawi    Scheelbleierz.  Scheel- 
saures  Blei.    Scheelbleispath.    Bleiseheelat.     Wolframbleierz. 

Dimetric :  O  :  lt=122°  33' ;  a=l-567.  Usual  forms  octahe- 
dral. Observed  planes,  1,  J,  2,  Ij  li ;  sometimes  hemihedral  in 
1  and  li. 

O  :  i=132°  4'.     1  :  1  (pyr.)=99°  44'.      li  :  li  (pyr.)=106°  50'. 
O  :  1=114°  17'.  1  :  1  (ba8.)=131°  25'.     li  :  li  (ba8.)=114°  64'. 

0  :  2=102°  42'.  2  :  2  (pyr.)=92°  46'. 

Crystals  often  indistinctly  aggregated.  Cleavage  :  O  imperfect ; 

1  still  more  so. 

II.=2*75 — 3.  G.=7-87 — 8*13.  Lnstre  resinons,  snbadaman- 
tine.  Color  green,  yellowish-gray,  brown,  and  red.  Streak  un- 
colored.     Faintly  translucent. 

CoMposition, — /*bW=Tung8tic  acid  51,  oxyd  of  lead  49. 

Analyses:  1,  Kemdt  as  the  mean  of  two  analyses  of  specimens  from  Zinnwald, 
{J.  t  pr.  Ch.  xlii,  116);  2,  E.  J.  Chapman,  (PhiL  Mag.  [4j.  vi,  120): 

1.         W  61-786,        Ph  46-998,         Ca  1-897,        te  A  Sn  0*471.  Kerndt. 
•J.  69-50,  88-26,  6*87,  =99-18,  Ch. 
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B.B.  nulta  and  givw  off  vapon  of  lead,  leaviDK  a  dark  colored  ■nbTDeUllio  aya- 
tallioe  globule,  hariDg  B  pals-graj  streak.  Solnble  in  aitrio  acid  vith  a  jtllov 
preeipitate. 

Svbaeletine  occurs  at  Zinnvald  in  Bohemia,  vith  qnartx  Ifid  mica  ;  at  Bleiberg 
in  Carintbta,  aocompanjing  molybdate  of  lead ;  in  Cbili,  probably  near  Coquimbo. 

WLFESJTB,  Haid.   HolybdaU  of  Lead.     Oelb-bleierE,  Wem.    Yellow  Lead  Ore. 
Blaigelb,  Havt.    Bleimoly bdat. 

Bimetric :  sometimes  hemihedral  in  1,  li,  andz  f.  0  :  li= 
126°  26';  a=l'574.      In  modified  square  tables  and  octahedrons. 

0  :  1=114°  12'.         1  :  1  (bas.)=131''  35',  |i  :  it  (ba9.)=92''  43'. 

1  :  lCpyr.)=99°40'.  U:liipjt.)— 106° U'-ii  :iiQiaa.)=76°  23'. 
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Cleavage:  1  very  smooth ;  0  and  J  much  less  distinct-  Also 
graniilarly  massive,  coarse  or  fine,  firmly  cohei'ciit. 

H,=2'75 — 3.  G.=6-3 — C"9.  Lnslre  resinous  or  adamantine. 
Color  wax-yellow,  passing  into  orange-yellow ;  also  siskin  and 
olive-green,  yellowish-gray,  grayifh-white,  brown.  Streak  white. 
Snbtransparent — aiibtranslucent.  Fractnre  aiibcoiiehoidal.  Brittle. 

Campoiilion.- 
bel,  (Srhw.  J.  xi 
J.  Brown,  (Proc 
400): 


Pliil.  Soc.  Glaagow,  April,  18*7);  6,  0.  Bcrgemann,  ( 


.  Carinthia,      So  40S      Pb  59-0=0e-S,  GobeL 

2.  '-  4^-293         el-ODSslOS'lBS,  Melling. 

3.  '■  39-30  60-8e-=99'fl6,  Parry. 

4.  ■'  8919  fl0-g8=9e'42,  BrowD. 

5.  Zai;atecas,  3T-BG  S2-SS=100,  BergemaDD. 
A  red  Tariety  contains  a  trace  of  chromic  aeiiL 
B.B.  dsorspitatti  briskly  and  becomes  darker,  and  ailerwarda  c 

eolor  disappears.  Oa  cliarcoal  it  fuses  and  is  absorbed,  leaving  be' 
metallic  lead.  Witli  borax  in  the  exterior  flame,  it  fuses  readily  tt: 
ed  glsAi ;  in  the  interior  flame,  tbe  glnte  is  traniparent,  but  on  cooliDg1>i 
at  once  dark  and  opaque.  Melts  readily  with  salt  of  phosphorus,  produeinga  grMn 
glass,  when  the  proportion  of  the  mineral  U  amall,  but  black  and  opaque,  if  lai^e. 
lliis  species  occurs  in  veins  in  limMtoue  with  other  ores  of  lead,  at  Hwanenbaeh, 
Bleiberg,  and  Windisch-Kappel  in  Oarinthia.  It  is  also  met  with  at  Retabanja  in 
Hungary,  and   at  Moldawa  i-  *'•"  ™— — '  —*——  !•-   ~__.*_i.  ..^  ..~i   —a'u.... 


a  sUriitly 
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It  18  found  in  small  quantities  at  the  Southampton  lead  mine,  Mass.,  and  in  fine 
reddish  orange  crystals,  containing  a  trace  of  chromic  aoid,  at  Wheatley**  lead  mine, 
near  Phenixville,  Pa.,^fig.  2),  and  also  in  still  thinner  tables. 

A  molybdate  of  lead  from  Pamplona,  S.  A.,  afforded  Boussingault,  (Ann.  CL 
Phys.  xlv,  826),  Ph  1Z%  So  10-0,  0  2*9,  HCl  1-8,  P  18,  Or  1-2,  Pe  1-7,  SL%% 
quartz  8 '7=98 '1.     Ho  considers  it  a  basic  salt  with  the  formula  Pb*So. 

AZORITE,  /.  JS.  Tetchemaeher,  Am.  J.  Sci.  [2],  iii,  82. 

Dimetric.  In  minute  octahedrons,  somewhat  shorter  portionally  than  the  regu- 
lar octahedron,  with  the  basal  edges  replaced ;  angle  of  pyramid  (by  reflective 
goniometer)  128°  15\  M  :  e=183°  40^  or  near  Zircon.    Cleavage  none. 

H.s=4 — ^1*5.  Translucent  to  opaque.  White  with  a  faint  greenish-yellow  tinge, 
or  colorless.     Vitreous  in  fractm*e. 

CompaHtion. — ^According  to  A.  A.  Haves,  columbate  of  lime.  RB.  inlusible; 
smaller  crystals  become  opaque  white ;  larger  in  outer  flame  reddish,  and  lif^t 
yellow  in  inner.  With  borax,  on  platinum  wire,  dissolves  with  extreme  slowness 
and  difficulty  to  a  transparent  globule,  sometimes  faint  greenish ;  with  more  borax 
opaque  on  flaming.  With  salt  of  phosphorus  slowly  dissolved,  producing  a  £unt 
green  color. 

From  the  Azores,  in  an  albitic  rock  along  with  black  tourmaline  and  pyrrhite. 
First  distinguished  and  described  by  J.  £.  Teschemacher.  The  largest  crystal  seen 
was  but  1^  lines  in  diameter.  There  is  some  resemblance  in  form  to  cryptolite,  (p. 
820),  but  a  re-examination  of  the  species  by  Mr.  Hayes  corroborates  his  first  an- 
nouncement that  the  mineral  contains  neither  cerium  nor  phosphoric  acid. 

FERGUSONITE,  Baidinger,  Edinb.  Trans,  x,  274. 

Dimetric,  heraihedral.  0  :  lt=124^  20'; 
a=l-464.  Observed  planes  as  in  the  an- 
nexed figure.  6^:  1=115^  46',  1  :  1=100° 
54',  and  128^  28',  3| :  3f=91°59',  q  :  3|= 
161>°  17'.  Cleavage:  1,  in  di{S^tinctt^aces- 
^.=5•5— 6.  &.=5-838,  Allan;  5-800, 
Turner.  Lustre  externally  dull,  on  the  frac- 
ture brilliantly  vitreous  and  submetallic. 
Color  brownish-black;  in  thin  scales,  pale 
liver-brown.  Streak  pale  brown.  Subtrans- 
lucent — opaque.  Fracture  imperfect  con- 
choidal. 

Compo9itiorL—iY,  Ce)*Ta.     Analysis  by  Hartwall,  (K.  V.  Ac.  H.,  1828,  167): 

Ta  47-75,  Y  41-91,  Ce  4-68,  Zr  3-02,  Sn  1-00,  ^  0*95,  Pe  0-84=99-66. 

B.B.  infusible,  but  loses  color ;  with  borax  fuses  with  difficulty,  and  forms  a 
glass,  wliich  is  yellow  while  hot,  with  some  interspersed  white  spots  of  undissolyed 
matter.  With  soda  decomposed  without  solution,  leaving  a  reddish  slag ;  affords 
globules  of  tin. 

Discovered  by  Gisecke,  near  Cape  Farewell,  in  Greenland,  disseminated  in  quartz, 
and  named  in  honor  of  Robert  Ferguson,  of  Raith. 
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TAXTALITE,  Ferro-tantalite.      Columbate  of  Iron.    Tamela-UnUlite.     Kimito- 

Tantalite.    EaasiterotantaL    Siderotantal. 


Trimetric,  Observed  planes  as  in  the 
figure.  /:  7=101°  32',  0  :  H=122°  ?i';  a  : 
I  :  6»=l-59«7  :  1  :  1-2247. 
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0  :  p=146°  64'. 
0  :  fi=117°  2\ 
0:T>,i= 173^49'. 
il  :  12=143°  6i'. 
u  :  i=123°  45'. 
u  :  f  5=135°  4'. 
Also  massive. 


i  :  i(adj.)=126°. 
l2  :  l2(adj.)=141o  48'. 
n  :  2|=118°33'. 
it  :  ii(top)=113°  48'. 
fi  :  iKtop)=54o  4'. 
^i  :  ^top)=167°  38. 


n.=6— 6-5.  G.=71— 7-963.  Lustre  nearly 
Dure  metallic.  Color  iron-black.  Stre^  reddish- 
Drown.     Opaque.    Brittle. 

Compontum.-^te,  fin)  (Ta,  Ob).  Analyses:  1,  2,  Berzelius,  (Schw.  J.  xvi,  269, 
447,  andzxxi,  874);  8,  Nordenskiold,  (Jahresb.  xii,  190);  4,  Jacobaon,  (Pogg.  Iziii, 
817) ;  6,  Brooks,  (ib.) ;  6,  Wornum,  (ib.)  : 


Ta 

Pe 

fin 

Sn 

Ou 

Ca 

1.  Kimito, 

88*2 

7-2 

7-4 

0-6 

— =98-4,  Berzeliua. 

2. 

86-67 

12-93 

1-61 

0-80 

0-66,  Si  0-72=102-29,  BenEelins. 

8.  Tamela, 

88-44 

13-76 

1-12 

—^ 

=98-81,  Nordenskiold. 

4. 

84-16 

14-68 

0-90 

0-82 

1-81 

0-07=101-93,  Jacobson.  G.=7-197. 

6. 

84-70 

14-29 

1-78 

0-60 

0-04 

=100-81,  Brooks. 

6. 

77-88 

8-47 

4-89 

6-81 

0-24 

0-60=98-74,  Wornum.     G.«7-187. 

The  tantalite  from  Finbo  and  Broddbo  {eiutiterotanialite  of  Hausmann)  contains 
much  oxyd  of  tin  as  a  mechanical  mixture.     Berzelius  found — 

Ta  9e  Sin  Sn  Ca 

1.  Finbo.  66-99  7-67  7*98  16-76  2-40=101-79. 

2.  Broddbo,        68-22  9-68  7-16  8-26  1-19,  W  619=100-69. 
8.          "               66-36  11-07  6-60  8*40  1-60,  "    612=10019. 

Tantalite  is  confined  mostly  to  albite,  or  oligoclase  granite,  and  is  usually 
associated  with  beryl  It  occurs  in  Finland,  both  at  Tamela  and  Kimito.  In  the 
Kamito  tantalite,  part  of  the  iron  is  replaced  by  manganese.  Near  Harkasaari, 
tantalite  is  associated  with  rose  quartz  and  gigantolite,  in  albitio  granite.  At 
Katiala  it  is  associated  with  lithia  mica,  black  tourmaline,  and  colorless  beryl. 


WOLFRAM,  JT.    Tungstate  of  Iron.    Tungstate  of  Iron  and  Manganese.  Scheelate 

of  Iron  and  Manganese.    Scheelin  Ferrug^n6,  ff. 

Trimetric.  /:  7=101°  5',  Rose,  (101°  45',  Kemdt,  101°,  Des- 
cloizeaux),  /:  il=140°  32',  it:  Ji=117°  20',  11 :  U  (over  thesum- 
mit)=D9^  12',  il :  ?2  =157°  38'.  Crystals  often  monoclinic  in 
habit,  half  of  the  planes  J,  1,  i^,  and  22,  being  absent  or  much 
smaller  than  the  other  half.  Cleavage :  ii  perfect,  il  imperfect. 
Twins :  planes  of  composition  ii,  %%,  and  rarely  i^.  Also  irregular 
lamellar ;  coarse  divergent  cohimnar ;  massive  granular,  the  par- 
ticles strongly  coherent. 


QBaOBIPnVE  HINEBALOGT. 


H.=5.~5-5.  6.=71— 7-55.  Lostre  anbmetaUic  Color  dark 
grayish  or  brownwh-black.  Streak  dark  reddiah-brown.  Opaque. 
Sometimes  weak  magnetic. 


°_     1 

1 

H 

+1 

H 

1 

11 

aa 

•1 

ta 

1 

ia 

_ii_ 

Ob«r>«d  FlsDH, 

AmpotittM.— (fe.AD)W;  Bither  af'sW+sAnW,  or  it»  W+finW. 

AnalvBea:  1.  S,  ^hoffgoUch,  {Pom  IN,  47[>);  S.Ebelmeo,  meui  of  twoualTMi, 
(Add.  Ch.  Ph;s.  [3],  viii,  6061 1  4.  Koiiein,  (Ramm.  Sd  Snpp.  laT);  6—10,  Kcnat, 
(J.  £  pr.  Chem.  zlii,  81);  11,  R.  Schneider.  (J.  f.pr.  Cham,  iliz,  BSS);  18,  1>,  Schaff- 
gotach,  (loc.  cit.);  14,  EbelmcD,  meaii  of  6  onalyut,  [loo  cit);  IG,  EuamelitMrg,  (id 
3npp.l7S);  IS— ie,Keni(lt,(!oc  cit.);  go— 22,  R.  Bchneider,  (loo.  eit): 

T.  FormnU,  sf-aW+gftn  W. 

O  ^  t«  1S.a 

1.  Zinnvald,            T'191  76'3S  SSS  16'12=:I00,  Sohaf^taoh. 

8.           "                       7191  76-«6  9-49  14-86=100, 

5.  "  76-99  962  18-96,  CftO-4S=IOO-OG,Eb«liiien. 
4.          ■'  76-H2  9-88  141J4=90-84.KiusiQ. 

8.  ■'  7-223  76-84     9-61     ]4'2I=llXi-la.  Kerndt. 

6.  '■  7-281— 7-22       76-62     9-65      14-B6=10O«2,  " 
1.  Ijinc's  Mine.        7-411— 7-4><6    70-47     9-6S     14-28=99-26, 

a  "  7-208— 7-269    78-96    9-74     14-6ii=I00-OO, 

9.  Sehl«ckenw«IJ,    7-482— 7-688    7608     11-56     14-80=99-64.  " 

10.  Allenbei-K,  7-ll'8— 7189     76-44     9-64     14-90=99-9», 

11.  Ziuuwald,  76-01     981     lg-9l>,  CHl'19=100-gi,  B.  Schn. 

II.  FonnuU,  4B'eW+an  W. 


15.  Hariegerode,        7-143 

16.  "  7-23 

17.  Montevideo,        7-6—7-1 
IB.  liertarhiaBk,         7-6 

19.  Chanteloup.  748—7 

20.  Hartz,  GtnsebBch, 

21.  ■■    rroffcnberg, 

22.  "    Meisoberg, 
Sp.  gr.  of  the  cecoDd  groap  generally  greater  than  that  of  the  first. 

B.It.  derrepitatea,  and  m«tta  at  a  bij^  temperature  to  a  magnetic  globule.  whoM 
BUrfaee  is  covered  with  crystala,  Iinving  a  metitllic  lustrei.  With  borax  forme  a 
green  bead.    With  hut  little  salt  of  phosphorua  in  the  inner  flame,  if  tin  be  added 


76-10  19-16 

4-74=100,  SchnffgoUeh. 

76-00  18-38 

6-67=100, 

76-20  19-19 

4-49,  lig  0-80=100-67.  Ebelmen. 

76-56  21)-n 

76-90   19-28 

4-80=90-96,  Kerndt. 

76-02   19-21 

4-76=99-98, 

76-64  19-55 

4-Bl=100-00,       •' 

75-83  19-32 

4-84-99-99, 

76-04  19-61 

4-99,  Ca  0-2B,  Mg  (r.=lCM)-98,Sth. 

70-21   18-64 

8-23,  ■'  0-40,    "0-38—10014,  " 

76-26  20-27 

S-98,  "  0-28,    "0-16=100-91,  " 
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and  the  whole  heated,  the  color  becomes  green  and  it  foses  to  a  clear  globule,  of  a 
deep  red  color. 

Wolfram  is  often  associated  with  tin  ores ;  also  with  galena,  in  veins  trayersing 
graywaoke ;  also  in  quartz,  with  native  bismuth,  tmigstate  of  lime,  pyrites,  ^ena, 
blende,  die  It  occurs  at  Cornwall,  much  to  the  detriment  of  the  tin  ores ;  in  fine 
crystals  at  Schlackenwald,  Schneeberg,  Geyer,  Freiberg,  Altenberg,  Ehrenfrieders- 
dorf,  Zinnwald,  and  Nertschinsk,  and  other  places  mentioned  above ;  at  Limoges, 
in  France ;  near  Redruth  in  Cornwall ;  in  Cumberland,  (both  varieties,  the  first  at 
Lochfell,  the  second  at  Godolphin's  Bale) ;  and  on  the  i^and  of  Rona,  one  of  the 
Hebrides.    The  crystals  of  Zinnwald  are  remarkable  as  hemitropes. 

In  the  United  States  it  occurs  at  Lane's  mine,  Monroe,  Conn.,  in  quarts,  associa- 
ted with  native  bismuth,  and  the  other  minerals  above  mentioned,  oft^  pseudo- 
morphous  after  tun^tate  of  lime ;  also  reported  from  near  Mine  La  Motte,  Missouri ; 
in  small  quantities  in  Trumbull,  Conn,,  at  the  topas  vein ;  massive  and  in  crystals 
on  Gamdage  farm,  near  Blue  Hill  Bay,  Me. 

This  species  is  shown  to  be  isomorphous  with  columbite  by  G.  Rose,  (Fogg,  bdv, 
171).  Descloizeauz  found  in  the  angles  of  Wolfram,  some  evidence  that  the  crystals 
were  monoclinic.  But  G.  Rose  shows  from  the  twins  that  the  form  is  trimetric,  and 
not  oblique. 

A  mineral  frx>m  Schlackenwald,  occurring  with  fluor  spar  and  apatite,  in  fine 
needles  of  a  brownish-red^color,  and  G.=s6*46,  probably  an  altered  wolnram,  afforded 
Rammelsberg  on  analysis,'  (Ramm.  8d  Supp.  127), 

W  67-05,  te  6-72,  ftn  19-78,  Oa  8*02,  Xl  1-01,  Si  0*08,  t  and  F  0-61,  ign.  0'78=100. 

Altbbxd  Fobms. — ^Wolfram  occurs  altered  to  Scheelite,  by  a  substitution  of  lime 
for  iron. 

OOLUMBITE,  Hatehett    Tantalite,  (in  part).    Tantale  Oxid6,  ff.    Niobite,  iTo^ 

Baierine,  Beud,    Torrdite,  l^cm, 

Trimetric.  1 :  7=100*'  40',  0 :  n=133^  22^' ;  a  :  J  :  c?=l-0584 
:  1  :  1-2059. 
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Bodenmais. 


lOddlvtoini,  OouL 


O :  il=160°  34'. 
O :  f-t=144o  48'. 
<?:  1=126"  a*. 
0 :  18=136°  36'. 
O  :  26  =119°  11'. 
0 :  21=119"  40'. 
Jt:**(top)141o8'. 
fi :  il  (ib.)  109°  85'. 


1 :  l(brac.)102°  58'. 
1 :  IfmacUlT"  53'. 
1 :  Ifbas.)  lOr  56'. 
1»:  l8(brac.)150''  17'. 
2«:  2tlib.)  160°  29'. 
21 :2i  (top)  69"  20'. 
M :  «a=15r  29'. 
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a :  «9(mac.)184°  68'. 
u  :  /(ib.)  140°  W. 
m :  »8'=158°  6'. 
t8:t8(brac.)13e°12'. 
«  :  Is  =  104°  62'. 
tt :  1=121°  81'. 
a  :  Is  =129°  86'. 


raBOBIPTITV    HIKKRALOeT. 


"■ 
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UbMrred  PImm  :  Add  (r)  i^,  ij.  {i 


Twins :  &ce  of  compoaitioa  31. 
Cleavage :  tt  and  A,  the  former 
most  distmct  Occurs  also  lareljr 
massive. 

H.=6.  G.=5-4— 6-4 ;  5-469— 
6-85,  Connecticut ;  5-T— 6-39,  Bt 
varian.  X.Bstre  eobmetallic ;  a  little 
shining.  Color  iron-black,  brown- 
ish-black,  gra^rish-black ;  often 
irideecent.  Streak  dark  red  to 
blac^.  Opaque.  Fractnre  sab- 
conchoidal,  uneven.     Brittle. 


ContpoiitUHt. — EuentiBlIf  protozyd  of  ii 


_^       ^__  _  _  _i  md  of  ntftngutww  iritt  eolnnibie 

•oW^fteri^lSV/AitlyBW:  r^^fJlMton;  2,  SchUeper,  (togg.  Mil,  811);  8,4, 
S,B,  H.Eo«6,  (ib.);  1,  ATdejey,  (ib.);  8,  Jioobson,  (ib.);  9,  Ho«i*nn,  (J.  t  pft 
Chem.  xxiTiii,  lai);  10,  BromaiB,  (POgg.  !xxi,  167);  II,  IS,  Damoor,  {ComptM 
B«nd.  nriii,  SBS) ;  18,  HenunD,  (J.  C  pr.  Oieiii.,  zIit,  S07) ;  It,  T.  a  Himt,  (An. 
i.  Sei,  [a],  ziv,  340)  i  IS,  B.  MulUr,  (J.  C  pr.  Ch.  iTiii,  18S): 

Q.  Cb      (*«    ftn      Sn    Co 

6- =100,  VollMbin. 

4-71  0-29  0-07.0aO«,  SiOa!=I01-l!. 
4-44  0-47  O'Oe,  6a  tTXKe=100-«6,  Row. 
8'BE  0-46  on,  "  "=98-80,  Row. 
(-77  019  010,  "  "  =99-S9,  EoM. 
4-66  0-19  0-19,  "  "  =98-«7,  Rom. 
4-66        O-IO  "      0-21  =100-98,  ATd. 

4-77    010  1-G1=100-8S,  Jacotwon. 

H,  C  0-B(fc=IOO,  He._ 
B-01,B0-56,Cain>«= 
e-B2=99-89,  Damour.     [lOOlJ.Bromei* 
7-IS=100-68,  Damour. 
6-6S,  ]ilg0-49,  SnO-4,wO-a6=89-08,HiL 
S'Sa,  Cu  OSO,  gn  (r.=99-9a,  Hunt. 
6-4,  8nO-7=104-fl,  MflUw. 
m  IndodH  Tttrik 

Damour  finds  in  a  Limoges  variet;  78-74  oolumbic  acid,  ("e  14-50,  fin  7-17^1 00-41 
(Ann,  dna  M.  [4],  ziv,  423).  The  yttria  and  uraniDm  of  the  Hmeii  colninbite,  Her- 
mann attribiitei!  to  a  mixture  vith  Samarekite. 

Specimens  of  the  highest  specific  graiity  at  Bodeomais,  give  a  black  powder,  an4 
Others  of  less  araTitv  a  dark  reddi^  brown.  Ilia  Limogea  specimens  (analysis  11. 
12)  resemble  those  of  Bavaria,  in  streak ;  and  Damour  has  proposed  for  tbia  Tarietj 
tbe  name  Baierine ;  but  Rose  has  shown  that  the  metal  pilopivm,  sapposed  to  dis- 
tinniiih  the  variety,  is  identical  with  Columbium,  (Rose's  niobium). 

Wollsston'a  analysis  was  made  on  four  grains  of  the  original  specimeQ  in  tbt 
British  Muteom,  sent  out  from  Connecticut  by  OoTornor  Winthrop  to  Sir  Hana 
Sloane. 

B.B.  alone,  on  charcoal,  infusible.  With  borax,  in  powder,  fusion  take!  pla«« 
slowly  but  perfectly,  forming  a  b1aukish-green  glass. 

Coliimbite  of  Bodenmais,  in  Davaria,  on  the  Rabeneteia,  near  Zwiesel,  oemn 
In  the  United  states  it  occnrs  both  in  feldspathic  and  albitic  granite. 
irrence  of  columbite  in  America  waa  first  made  known  by  Mr.  Hatchett't 
«xainination  of  a  specimen,  sent  i>y  Governor  Winthrop  to  Sir  Hans  Sloane,  then 
President  of  the  Royal  Society,  which  was  labeled  as  fouod  at  Neatneagns.     Dr.  S. 
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SO'      IS' 

9. 

Uiddletown, 

e-469—e-4&S  78-83  16-66 

S. 

8-708 

79-6!  16-87 

4. 

6-89 

81 '07  14-SO 

ft. 

8184  18-89 

B, 

B-7 

79-88  IS-in 

7. 

BD2— 6-08 

80'64  16-88 

R 

6-S7B 

7913  14-77 

9 

lUnonMts. 

6-43—618 

8047    8  50 

10 

5-461 

7S-601216 

It 

Limoges, 

5-6— 6-7*7 

78-44  14-96 
78-90  14-60 

IH. 

Middletown, 

5-8 

78-22  14-06 

14. 

HaJdam, 

6-86 

80'60  16 '67 

lA. 

Tirschenrentb 

78-6    26 -1 

'"« 
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L.  MitchiU  stated  (Med.  Repos.  toL  viii)  that  it  was  taken  from  a  sprinff  at  New 
London,  Conn.  No  locaUtv  lias  since  been  detected  at  that  place.  But  uie  redis- 
covery  of  it  at  Haddam,  nrat  published  by  Dr.  Torrey,  (Amer.  J.  Sci.  iv,  62),  has 
led  to  the  belief  that  the  latter  was  its  original  locality.  It  has  since  been  discoyer- 
ed  more  abundantly  near  Middletown. 

At  Haddam  it  occurs  in  a  granite  vein,  with  chrysoberyl,  beryl,  and  automolite ; 
also  two  miles  from  the  chrye^beryl  locality,  (anaL  14) ;  also  at  the  iolite  locality. 

Finer  crystals  come  from  a  feldspar  ouarry  near  Middletown,  alone  with  albite ; 
figure  508,  represents  one  with  brilliant  faces  three  quarters  of  an  inch  Touff ;  another 
described  by  Ftofessor  Johnston,  (Amer.  J.  Sci.,  zzz,  887),  weighed  before  it  was 
broken,  fourteen  pounds ;  and  the  part  figured  about  six  inches  in  length  and 
breadth,  weighed  6  lbs.  12  oz. ;  it  exhibits  the  faces  tl,  il,  ts ,  /,  ^i  ii»  and  anotiber 
imperfect  plane,  which  appears  to  be  11*.  Chesterfield,  Mass.,  has  afforded  some 
fine  crystals,  associated  with  blue  and  green  tourmalineB  and  beryl  in  eranite ; 
also  AcworlJi,  N.  H.,  but  this  locality  is  now  apparently  exhausted.  It  has  also 
been  observed  at  Beverly,  Mass. ;  at  Plymouth,  N.  EL,  with  beryl ;  at  Greenfield, 
N.  Y.,  with  chrysoberyL 

ndefonnte, — A  columbite  from  Ildefonso,  Spain,  with  a  submetallic  vitreo-adaman- 
tine  lustre,  and  /:  /=121^  46^  nearly  the  angle  of  the  prism  21  above  ;  6.=7*416, 
Haidinger. 

SAMABSKITE,  H,  Ro—,    Uranotantal,  O.  Roie,    Yttroilmenite,  fferm, 

Trimetric :  angle  of  prism  ti,  135<^  to  186^,  (whence  /:  7=100'' 
40'  to  101°  40',  near  columbite).    Usually  in  flattened  grains. 

II.=5-5— 6.  G.= 5-614— 5-68,  Uranotantalite  ;  5-398— 5-45, 
Yttroilmenite ;  5*45 — 6-69,  North  Carolina.  Lustre  of  surface  of 
fracture  shining  and  submetallic.  Color  velvet-black.  Streak 
dark  reddish-brown.     Opaque.    Fracture  subconchoidal    . 

Oomponiion. — Analyses :  1,  2,  8,  Peretz,  under  the  direction  of  Rose,  (Pogg.  Izxi, 
167) ;  4,  Hermann,  (hu  latest  results,  J.  £  pr.  Ghem.  1,  178) ;  6,  T.  S.  Hunt,  (Am.  J. 
Sci.  [2],  xiv,  841): 

Met  acids.    U(9?)  ^e        Y  ftg  Ca<kfin 

1.  56*88     14-16  15-48       9-15  080                0-92=:96-84. 

2.  56-00     16-70  15-90  11-04  0-75                1-02=101-41. 
8.                                       55-91  .  16-77  15*94      8-86  0-75                1-88=99-61. 

4.  56-86  U16-68      8-87     18-29    0'50  Oe  <b  La  2-85  fin  1*20, 

ign.  0-88=100-08,  Henn. 

5.  N.Carolina,        Ob  54*81  ^17 -08      14*07     IMlCle,  La  8 -95,  ign.  0-24^=101*21, 

T.  &  Hont 

Tlie  acid  is  the  columbic  with  some  tnngstic,  according  to  Rose.  Hermann's 
name  yttroilmenite  alludes  to  the  supposed  new  metal  t/m^nivm,  alledged  to  exist 
in  this  species ;  in  his  recent  analysis  he  makes  the  acid  columbic  with  a  little 
ilmenic  acid. 

Heated  slightly  in  a  glass  tube,  it  decrepitates,  disengages  sometimes  a  little 
moisture,  and  glows  like  gadolinite,  becoming  of  a  brownish-black  color.  In  the 
platinum  forceps  it  melts  on  the  edges  to  a  black  glass.  On  platinum  wire  with 
borax  the  pulverized  mineral  fuses  easily,  and  forms  in  the  inner  flame  a  yellowish 
fflass,  and  in  the  outer  a  yellowish-green  glass ;  with  muriatic  acid  forms  with 
difficulty  a  green  solution. 

Uranotaa^lite  occurs  in  reddish-brown  feldspar,  with  crystallized  leschynite,  in 
the  Ilmen  moun tains,  near  Miask  in  the  UraL  The  largest  pieces  met  with  were  of 
the  size  of  hazel-nuts. 

If  the  occurring  prism  of  Samarskite  is  d  instead  of  i%  (as  in  Mengite),  then  /:  1 
becomes  100°  57' to  102®  20'. 
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MENGITE,  O.  Rote.    Ilmeiiite,  Brooke,  FhiL  Mmg.  z,  1881. 

Trimetric.  /:  7=100^  28',  0  :  It =133°  42^  a  :  J  :  tf=l-0468: 
1  : 1-2071. 

604  0:15=136*^60',    tf  :  t8(adj.)=186^  aV. 

"V  I  :  w=140^  14'.     Is  :  l8(mac.)=161^  iff. 

n  :  is =111^  60'.    Is  :  ls(brac.)=101^  10'. 

Occnro  in  short  prisms  often  terminated 
bj  four-fiided  pyramids.  No  distinct  cleav- 
age. 

BL=6 — 5*5.  G.=6*48.  Lnstre  snbme- 
tallic,  splendent,  of  sur&ce  of  firactnre  sab- 
vitreous.  Oolor  iron-black.  Streak  chest- 
nnt-brown.    Fracture  uneven. 

OompoHtum. — Containa,  According  to  G.  Rose,  (ReiBO,  n.  d  UraL  ii,  184S»  88), 
Zirconia,  perozyd  of  iron,  and  titanic  acid.  B.B.  infosible,  bnt  becomes  magnetie. 
With  salt  of  phosphorus,  in  the  outer  flame,  ffiyes  a  sreeniah  yeUow  olear  glMS ;  in 
the  inner,  a  yellowish  red,  which  is  deepenea  by  adoing  tin.  With  soda  a  man- 
ganese reaction. 

Occurs  in  gpranite  veins  in  the  Ilmen  mountains,  'ttte  crystals  are  imbedded  in 
albite,  and  the  largest  are  but  two  or  three  lines  long. 

Brooke's  name  UmenUe  being  preoccupied,  was  changed  by  Rose  to  Mengit«i  The 
mengite  of  Brooke  is  monaate. 


POLYMIGNTTE,  BerMeliut,  E.  Y.  Ac  H.  1824,  p.  888. 
505 


Trimetric.  Observed  planes  as  in  the  an- 
nexed figure.  7:7=91*^44',  0:^=144*^3'; 
a:h:  c=0-7252  :  1  :  1-0308. 

22  :  22(mac.)136<^  28'. 
22  :  22(brac.)99°  14'. 
22  :  22(ba8.)116o  22'. 
It :  l?(ov.(>)109  46'. 


i\  0  :  lt=144°  53'. 

\  0  :  2t=125°  15'. 

17  0:22 =121°  49'. 

=160°  26'. 

111°  46'. 


/f  vi  :  4i=: 
^/     ^^  :  2^= 


Cleavage :  ii  and  0  in  traces.  Crystals  generally  slender  and 
thin,  and  striated  longitudinally. 

H.=6-5.  G.=4-77 — 4-85.  Lustre  submetallic,  but  brilliant 
Color  black.  Streak  dark  brown.  Opaque.  Fracture  perfect 
conchoidal,  presenting,  like  the  surface,  a  brilliancy  almost 
metallic. 

Composition. — Analysis  by  Berzelius,  (K.  V.  Ac.  H.  1824,  ii,  889), 

in  46-80.  Zr  1414.     Pe  12*20,     Oa  420,     Un  2*70,     ^  5-00,   Y  11-50=»6-04, 

with  a  trace  of  potash,  magnesia,  silica,  and  ozyd  of  tin. 
B.B.  alone  unchanged.     With  borax  yields  easily  a  glass  colored  by  iron  ;  with 


tin  the  bead  becomes  reddish,  inclining  to  yellow.    Not  easily  dissolved  by  salt  of 

Ish  in  the  reducing  flame. 

y,  imbedded  in  feldspar  and  drcon  sven 
Its  crystals  sometimes  exceed  an  inch  in  length.     It  has  been  reported  by  Prol  C 


phosphorus  to^a  elass.  which  is  reddish  in  the  reducing  flame. 
~  pea< 


Occurs  at  FredericksYiim  in  Norway,  imbedded  in  feldspar  and  drcon  ^enite. 
s  crystals  sometimes  exceed  an  inch  in  lei 
U.  Shepard  as  occurring  at  Beverly,  Mass. 


00LUMBATE8,  TTTANATES,  TONGBTATEB,  MOLYBDATES. 
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POLTCRASE.    Polykras,  Seheerer,  Pogg.  Ldi,  480. 

Trimetric.  /:  /=95°,  0: 11=134°  16' ;  a  :  J  : 
0=1-02666  : 1  :  10913.    Observed  planes  as  in 


006 


1 :  l(mae.)=112°  32'. 
1 :  l(brac.)=106°  24'. 
n:  t8(ov.iS)=140°. 
w:l8=160o. 


the  figore. 

0 :  21=118^ 
0 :  1=126°  41i'. 
(9:  Is =139^69'. 
I?:.l8(mac.)=96°40'. 
l8:l8(brac.)=162°. 

Crystals  thin  linear.    Cleavage  none. 

H.=6-6.  G.=6-09— 6-12.  Lnstre  bright  Color 
black;  in  splinters  brownish.  Streak  grayish 
brown.    Fracture  conchoidal. 


Oomp&ntwn, — ^Near  Polymiffnyte,  but  containing  in  addition  colnmbie  acid,  pro- 
tozyd  of  uraniom,  and  but  little  lime  with  no  manffaneee.  B.R  decrepitates,  glows 
and  becomes  brown,  but  infusible.  Yields  with  Dorax  a  glass  whicn  is  yellow  in 
the  outer  flame  and  brown  in  the  inner.  With  soda  on  platinum  gives  a  weak  re- 
action of  manfi^anese.  Dissolves  imperfectly  in  muriatic  acid,  and  perfectly  in 
heated  sulphuric 

From  Hitteroe,  Norway,  in  granite  with  eadolinite  and  orthite;  crystals  -^  to  1-^ 
inches  long.  Named  from  iroX«(,  manif,  and  cpacif,  mixture.  On  crystallixation  of 
Polycrase,  see  Am.  J.  Sci.  [2],  zviii,  46,  47. 


.^SCHYNTTE,  BeruHu9,  Jahresb.  iz,  196. 

Trimetric.  /:  /=90o  34',  0  :  n=146o  58';  a  :  J  :  c=0-675  : 
1 : 1-01.  Observed  planes,  /,  t2,  2«,  li.  ii  :  t2 =127°  19',  (Rose), 
2i :  2Ktop)=73°  34^  I2  :  l2(mac.)=136o  36',  (brach.)  83°  4', 
(basal),  112?  52'.  Cleavage :  ti  in  traces.  Crystals  nsually  stri- 
ated and  imperfect. 

H. = 5 — 6.  G. =4*9 — 6  -14.  Lustre  resinous — submetallic, 
nearly  dull.  Color  nearly  black,  inclining  to  brownish-yellow 
when  translucent.  Streak  gray,  or  yellowisn-brown,  almost  black. 
Subtranslucent — opaque.    Fracture  small  subconchoidal. 

Compontion, — ^Analyses :  1,  Hart  wall,  (Pogg.  zvii,  488,  Jahresb.  iz,  196)  ;  2,  Her- 
mann, (new  anaL  J.  t  pr.  Chem.  I.  198): 

1.  Ti  66-0,  Zr  20-0,  ^  15-0,  Ca  8*8,  Pe  2-6,  gn  0-5=97-9,  HartwaR 

2.  Ti  26-90,  Cb  88-20,  Se  22-20,  Ce  6-12,  fe  6-46.  La  6-22,  Y  1-28,  fl  1  •20=100-67,  H. 

In  a  matrass  yields  water,  and  in  an  open  tube  traces  of  fluorine.  B.B.  on  char- 
coal swells  and  becomes  yellow,  bnt  does  not  fuse,  though  forming  a  black  slag  on 
the  edges.  With  borax  readily  forms  a  dark-yellow  glass,  which  is  colorless  on 
cooling,  and  with  tin  in  the  inner  flame  becomes  r^ ;  wiUi  salt  of  phosphorus 
yields  a  transparent  colorless  bead^  which  with  more  <»  tiie  salt  appears  yellow  and 
clouded.    Aflords  some  tin. 

From  Miask  in  the  Ural,  in  feldspar  with  mica  and  lircon.  Named  from  i^x^ini, 
tkame,  by  Berzelius,  in  allusion  to  the  inability  of  chemical  leieneey  at  the  time  of 
its  discovery,  to  separate  the  two  unlike  substances,  titanic  add  and  lireonia. 
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5*7^0 

68-64 

25-09 

28-97 

6-84 

7-58 

814* 

2-91 

2-60 

EUXKNITE,  Beheerer,  Pogg.  1, 149,  and  Izzii,  561. 

Trimetric  ?  Form  a  rectangular  prism  (ti,  ti)  with  lateral  edgeB 
replaced  by  /,  and  a  pyramid  at  summit,  also  with  two  domefl, 
one  parallel  to  each  diagonal ;  /:  /  about  120®,  ii :  7=160**, 
angle  (mac.)  of  pyramid  100°,  tl :  pyramid=136®,  T:  pyr.=132®. 
ii  :  macrodome=153°,  ^^  :  brachyaome=124:®;  faces  rough,  ana 
angles  may  be  in  error  several  degrees,  R.  P.  Greg.  Coimnonly 
massive,  without  any  traces  of  cleavage. 

H.=6-6.  G.=4-6 — 4:-76.  Lustre  metallic,  greasy.  Color 
brownish-black;  in  thin  splinters  a  reddish-brown  translncence 
lighter  than  the  streak.  Streak-powder  reddish  brown.  Fracture 
suDconchoidal. 

CampoiUion, — ^Analyses  by  Scbeerer,  (loc  cit.): 

JdlBter,  Ov-4^.    TfedflOitrMia,  e.P-«18-4^ 
Titanic  and  metallic  acids,  -  - 

Yttria,  ...  -  - 

Protox.  uranium,    -  -  -  -  - 

Protoz.  cerium  and  lanthanum, 
Protox.  iron,  -  -  .  .  . 

Lime, 2*47  

Magnesia,  .....        0-29  

Water, 8*97  4^04—99-74. 

*  Protoxyd  of  ceriam  8*18  ;  ibu  Unthanom  0*96. 

Scheerer  has  ascertainedfthat  the  mineral  contains  columbic  acid  in  place  of  tantalie. 
The  Jolster  euxenite  contains  the  most  titanic  acid ;  yet  Scheerer  does  not  doubt 
the  identity  of  the  two  minerals. 

B.R  infusible.  With  borax  in  the  oxydation  flame  becomes  yellow  or  brownish- 
yellow,  and  the  same  after  cooling ;  by  flaming,  forms  a  yellowish  enamel ;  color 
but  little  changed  in  the  reduction  flame.  With  salt  of  phosphorus  dissolves  in  the 
oxydation  flame,  forming  a  yellow  pearl,  which  on  cooling  becomes  colorless. 

Euxenite  comes  from  Jolster  in  Norway,  where  it  was  obtained  by  Prof.  Keilhan; 
also  near  Tvedenstrand.  Named  by  Scheerer  from  cv^cvoSf  a  stranger,  in  allusion  to 
the  rarity  of  its  occurrence. 

RUTHERFORDITE,  Shepard,  Amer.  Assoc,  iv,  811,  Am.  J.  Sci.  [2],  xii,  209. 

In  crystals  and  grains,  without  cleavage.  Monoclinic,  with 
/:  /=93°,  according  to  Shepard. 

ir.=5-5,Hunt.  G.=5-58— 5-69,  Shepard,  5*55,  Hunt.  Lustre 
of  fracture  shining  vitrecnresinous,  and  color  blackish-brown ; 
opaque,  but  thin  fragments  translucent  and  smoky  orange-brown 
by  transmitted  light.  Streak  and  powder  yellowish-brown,  near 
fawn-color.     Fracture  conchoidal.     Brittle. 

CompoBttion. — According  to  Shei>ard  contains  titanic  acid,  oxyd  of  cerium,  and 

e>8sibly  oxyd  of  uranium  and  yttria ;  according  to  some  unfinished  trials  by  T.  & 
unt,  (Am.  J.  Scl  [2],  xiv,-e44),  it  contains  probably  68*6  per  cent,  or  more  of 
titanic  acid,  with  10  per  cent,  of  lime,  with  other  iuCTedients  undetermined. 

Occurs  at  the  gold  mines  of  Rutherford  Co.,  North  Carolina,  along  with  rutile, 
brookite,  zircon,  and  monazitc. 


OHBOUATBB,    TANASATSa. 


mRO-TANTALTTE.,   Tutale  Ovii  YttnUte,  S. 

Ttirae  varieties ;    the  black,  yellow,  and  hrown  or  dark. 

Black:  indistinct  traces  of  crystallization  in  four-  or  six-eided 
irregular  prisms  and  plates.  H.=5'5.  G.=5-395,  Berz.,  5'67, 
Bose,  and  6-40  after  beating.  Lustre  submetallic.  Color  iron- 
black.     Streak  gray.     Opaque. 

YMoiB :  not  crystalline,  and  occurring  in  laminse  in  the  fissures 
of  feldspar.  H.=5.  G.=5'882,  Ekebere.  Lustre  resinoas  on 
the  surrace,  vitreous  in  the  fracture.  Color  yellowish-brown — 
greenish.     Streak  white.     Opaque, 

Brown :  occurs  with  the  yellow  in  thin  plates,  or  rarely  grains 
presenting  no  trace  of  crystallization.  H.=4'5 — 5,  Lustre  vitre- 
ous, inclining  to  resinous.  Color  black,  with  a  very  light  shade  of 
brown,  slightly  yellow  when  in  thin  plates  by  transmitted  light ; 
streak  white. 


aadSohir.  J.  xri,  451);  6,  H.  Rose,  (Fogg,  bxii,  ISG); 


Beraelim,  (AfhwidL  iv,  aes,  27a, 


T» 


1.   TbHok,  Y*  (T».  5). 


60-lS  1-04  6-6S  89-78  060     116=99-28. 

68-60  1-36  3-4S  28-90  S'BB     2-72=9e-B9. 

Z.  Black,  [Y,C»,  tey[T*,Vf),      S7-00  9-26  0'60  20-26  6-26    8-60a=S6'76. 

4.  SrotmUh-blact,      (Y,  6s)*Ta,51-82  2-te  I'll  88'E2  K-Sfl     0-66=47-8fi. 

6.  £^i(>fUr  ignition),                 68-66  0-60  S-84  21-26  7-6efee-29,  fflg  1-40, 

On  0-40=100-08,  Rote. 


Lou  in  odrV 


lvBis6  bj ignition,  B'S — 5-64  percent.;  tbe  Bpecimen  irulrom  Ytterby. 
>ie  alona,  but  decrepitAte  uia  auiune  a  light  color.    The  blacl  Tarietr 


They  dtMolfe 


1  iwrtiz,  bat  ai 


_   .  .  iafueibie  alona,  but  decr<-, 

frothi  >nd  fu&cB  with  carbonate  of  sc 
on  bj  acidK. 

llMe  varieties  of  jttro-tantalite  occor  in  Sveden  at  Ytterbv,  in  red  feldspar, 
and  at  Broddbo  and  Finbo,  near  Fahinn,  imbedded  in  qnarti  and  albite,  auociated 
vith  garnet,  mica,  and  pyrophjitalite. 
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Monoclinic,  Y7=78^  V;  I:  7=93**  U\  0  :  li^lST"  3V;  a:h: 
0=0-9773  : 1  : 1-044. 

O  :  1=131*'  46'.      O  :  2i=118o  88'.        1 :  1=118**  58'. 
O  :  7=98°  43'.        i2  :  t2=129^  48'.      -1  :  -1=107°  54^ 
0  :  w=101o  Sy.     ii  :  i2=123°  60'.     -22  :  -22=131**  88. 

Cleava^ :  7  tolerably  distinct ;  O  and  ii  less  so.  Surfisu^  78treak- 
ed  lon^tudinally ;  the  faces  mostly  smooth  and  shining.  Also  im- 
perfecuy  columnar  and  granular. 

H.=2*5 — 3.  G.=5-9— 5*1.  Lustre  adamantine — ^vitreous.  Color 
various  shades  of  bright  hyacinth-red.  Streak  orange-yellow. 
Translucent    Sectile. 

Comp&aition. — Ph  Ci^sOxyd  of  lead  08*7,  chromic  acid  81*8.  AnaljMa:  1,  Pbl^ 
(Schw.  J.  xviii,  72) ;  2,  BeneUoB,  (ib.  zxii,  54): 

1.  Ph  67-912  Cr  81 -7 26=99 ■687,  Pfaffi 

2.  68-50  81*50=100,  BeneUus. 

Blackens  in  the  blowpipe  flame,  and  decrepitateB  if  quickly  heated,  bat  may  be 
fosed  to  a  shining  slag,  containing  globules  oi  lead.  It  midergoea  a  partial  reaae- 
tion  in  glass  of  lx>rax,  at  the  same  time  coloring  it  green.  DissolTes  witli  efferres- 
cence  in  nitric  acid,  and  produces  a  yeUow  solution.  With  soda  yields  easily  me- 
tallic lead. 

Occurs  at  Nischne  Tagilsk  in  the  Ural,  and  in  narrow  yeins,  traTening  deeom- 
posed  gneiss,  and  associated  with  gold,  pyrites,  galena,  quartz,  and  yauqnelinite; 
m  Brazil,  at  Congonhas  do  Campo,  in  fine  crystaU  in  decomposed  granite;  at  Reth 
banya  in  Hungary,  at  the  mine  of  St.  Anthony;  at  Moldawa  in  tiie  Bannat;  ob 
Luzon,  one  of  the  Philippine  Islands. 

YAUQUELINITE.    Chromate  of  Lead  and  Copper,  PhiL 

^Q  Monoclinic.     Crystals  usually  minute, 

irregularly  aggregated.  Twins :  annexed 
figure ;  face  of  composition  a  plane  on  the 
acute  solid  angle :  0  :  0{o{  the  two indi- 
viduals)=:134^  30' ;  0  :  ti=U9^  nearly. 
Also  reniform  or  botryoidal,  and  granu- 
lar; amorphous. 
H.=2*6 — 3.     G.=6*&— 6*78.    Lustre  adamantine  to  resinous, 

often  faint.     Color  dark-green  to  brown,  sometimes  nearly  black. 

Streak  siskin-green  or  brownish.     Faintly  translucent — opaque. 

Fracture  uneven.    Rather  brittle. 

C7<>mi)o#t/ton.— Cu"Cr»+2l*b'Cr»===:0u,  l>bJ»Cr*==Oxyd  of  lead  61  %  oxyd  of  copper 
10*9,  chromic  acid  27*9.     Analysis  by  Berzelius,  (AfhandL  vi,  246) : 

J^b6087,  Cu  10*80,  Cr  28-38=100. 

B.B.  on  charcoal  slightly  intumesces  and  foses  to  a  gray  submetallie  globule, 
yielding  at  the  same  time,  small  beads  of  lead.  With  borax  or  salt  of  phosphorus 
affords  a  green  transparent  glass  in  the  outer  flame,  which  in  the  inner  after  cool- 
ing is  red  to  black,  according  to  the  amount  of  mineral  in  the  assay ;  the  red  color 
is  more  distinct  with  tin.     Partly  soluble  in  nitric  acid. 

Occurs  with  crocoisite  at  Beresof  in  Siberia,  generally  in  mammillated  or  amor- 
phous masses,  or  thin  crusts ;  also  at  Pont  Gibaud  in  the  Puy  de  Dome ;  and  with 
the  crocoisite  of  Brazil. 

At  the  lead  mine  near  Sing  Sing,  it  has  been  found  by  Dr.  Torrey  in  green  and 
brownish-green  mammillary  concretions,  and  also  nearly  pulverulent. 
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1  ■mall  cr;r«tallin 


John  deecribeg  ■  greenisli  oi 
Bereaor,  Siberia,  at  ocanrring 

covered  irith  capillar;  prianui  H.=S — 3';  opaque  to  lubtranslDcent"  fracture  uu 
uren;  povder  dull  greeniah.  AnalyBis  afforded  (t.  Leonh.  ISIG,  67)  &b,  Cr  4G-0, 
Pb  190,  Cu  IIBO,  P  410,  Cr  7-60,  mangfanees  tr.,  B  1-78,  imparitits  11-41  To  ■ 
large  extent  oolubU  in  aitri«  or  murlBtic  aeid. 

MELANOCHBOITE. 


Trimetric  i  CrystalB  osnally  tabnlar,  enA  reticularly  interwoyen. 
Cleavage  in  one  direction  perfect    Also  maasive. 

H.=3 — 3-5.  G.=5'75.  Lustre  reeinoos  or  adamantine,  glim- 
mering. Color  between  cochineal  and  hyacinth-red ;  becomeslem- 
on-yellow  on  expoanre.  Streak  brick-red,  Subtramlacent — opaqae. 

aHnpi>n(ion.—fb*Oif=Chroima  Mid  2S'S,protoi]rd  of  lead  76-7.  AnalvBu:  Hw 
mann,  {Potn;.  ixviii,  I6S): 

Chromic  add  SS-31,  Protoxyd  of  lead  76-69^100^ 

The  tame  result  vaa  obtained  hj  Q.  Rou,  (Leonh.  18S0,  ETB). 

B.B.  on  chareoal  foM*  readily  to  a  dark  mau,  vhich  ii  oryitalline  vhea  eotd. 
In  the  reducing  flams  on  charcoil,  lead  ii  lubliiaed.  Qivea  the  reaetioD  of  chrome 
with  doiea. 

Occurs  in  limestone  at  Bereaof,  in  the  Ural,  with  crocoisite,  vanquelinite,  pyro- 
morphite,  and  galenai     Named  from  fnXnt,  black,  and  xf'-  ^'^"f- 

DECHEMITE,  O.  fn^niMiut,  Pogg.  Im,  8M, 
In  email  botryoidal  masses ;  teztnre  crystaHine.     Some  appear- 
ances of  a  rhombohedral  cleavage. 

H.=4.  G.  =5-81.  Lustre  of  ff eeh  fracture  greasy.  Color  when 
purest  dull-red ;  also  yellowish.    Streak  yellow. 


Analyse*,  by  C. 


Pb 


62-918=100 -079. 

68-7 17=99-818. 

60-67  =99-84. 
charcoal   does  not  decrepitate, 
tlag  containing  some  grf ' 


With  aoda  a  white  enam. 
Mi«der.8chletteabaeh,  where  it 


1.  DuU-red,  47  164 

a.  "  46-101 

3,    TelloKith,  49'a7 

B.B.  alone  fuiee  easily  to  a  yellowiih  glaas ;  01 
but  forms  a  yellovish-greeo   pearl  which   yields 
lood.    3oinetimM,tracea  of  arsenic  with  more  of  the  1 
d  containing  grams  of  lead. 

From  the  Lauter  Valley  in  Rhenish  Bavaria, 
occurs  in  the  Tarlegated  gandBtona. 

DESOLOIZITE,  A.  Damaur,  Ann.  Ch.  Pbys,  1864. 
Trimetric.     /:  7=100°  28',  0:11=  »" 

143=  li';a:l>:  o=0-747  : 1 : 1-2052.  An- 
gles (Deacloizeaux) : 

k  :  4=123"  6'. 

U:H(top)=1160  25'. 

l8:la(adj.)=127'10', 

U:U(ov.l^=115''10', 

la  ;  1^=147°  36'. 

O  :  11=148"  12i'. 


of 
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Cleavage  none.    I2  brightest,  11  undulated ;  if  striata. 

H. =3-5.  G. = 5-839.  Lustre  bright.  Color  mostly  deep  black ; 
smallest  crystals  olive,  with  a  chatoyant  bronze  lustre,  by  trans- 
mitted light  along  the  edges  light  brown  inclining  to  red ;  in  a 
surface  01  fracture,  colors  zoned  with  straw-yellow,  reddish-brown 
and  black,  nearly  clear  at  middle  and  darkest  at  extremities  of 
crystals. 

ComiKMJ/toft.— Pb*V=:yaiiadic  acid  29*8,  oxyd  of  lead  tO*7.  Mean  of  two  anal- 
y«€3,  (loc  cit.): 


•  •• 

V 

f»b 

2q 

Cu 

Pe 

ftn 

tL 

a 

fin 

Sand. 

22-46 

W-70 

2iA 

o-«o 

1-50 

5-32 

2-20 

0-32 

6-00 

8-44;=9S-S& 

The  ozyds  of  manganese,  iron,  copper  and  zinc  are  regarded  as  imparitiea.  B.R 
on  charcoal  fu9<^8  and  is  partially  reduced  to  a  elobnlc  of  metallic  lead  enveloped  in  a 
black  scoria.  With  borax  in  the  reducing  name  a  green  elasSf  and  with  nitre  in 
the  oxvdating  flame,  a  violet  color  dne  to  manganese.  With  salt  of  phosphoma  in 
the  re()uction  flame  a  glass  of  a  chrome-green  color,  which  is  orange-jellow  in  the 
oxydation  flame.     Dissolves  in  cold  dilute  nitric  acid. 

Occurs  in  small  cirstals,  1  to  2  mm.  thick,  clustered  on  a  siliceous  and  ferroginons 
gangue  from  South  America,  and  associated  with  acioular  green  pyromorphite. 

YANADINTTE.    Vanadate  of  Lead.     Vanadinbleierz. 

Hexagonal.  In  simple  hexagonal  prisms.  Usually  in  implant- 
ed globules  or  incrustations. 

H.=2-75— 3.  G.= 6-6623— 7-23.  Lustre  of  surface  of  fracture 
resinous.  Color  light  brownish-yellow,  straW-yellow,  reddish- 
brown.  Streak  white  or  yellowish.  Subtranslucent — opaque. 
Fracture  uneven,  or  flat  conchoidal.     Brittle. 

Com/)ow/ion.— f*b»  V-riPb  Cl=Vanadote  of  lead  89-7,  ohlorid  of  lead  10*8=100. 
Analyses:  1,  Berzelius,  (Schw.  J.  bciii,  119);  2,  R.  D.  Thomson,  (Thomson's  Min.  i. 
674);  8,  Damour,  (Ann.  d.  Mines,  [3],  xi,  161): 

1.  Zimapan,        Van.  lead  7400,  Chlor.  lead  25*38,  Fe' fi* 0*67=100,  Bert 

2.  Scotland,  V  23*44,  Ph  66*88,  Pb7*06,  H  CI  2*46,  Fe  and  Si  0-1 6=99 -48,  J. 

8.         ?  15*86,         68*78,        662,  CI  2*26, 2n6-85,  Cn  2*96,  fl8*80=101*60,D. 

B.B.  in  a  pair  of  forceps,  it  fuses,  intumesces,  and  retains  its  yellow  color  on 
cooling ;  if  Kept  some  time  in  fusion,  however,  it  changes  into  a  steel  gray  porous 
mass,  which,  upon  charcoal,  with  soda,  yields  globules  of  metallic  lead.  On  char- 
coal it  fuses  with  much  frothing  into  a  bead,  resembling  the  original  assay.  With 
salt  of  phosphorus  on  platinum  wire,  it  forms  a  transparent  pearl,  of  a  fine  green 
color  in  the  inner  flame,  and  yellowish-brown  in  the  outer.  It  forms  green  solu- 
tions with  the  sulphuric  and  muriatic  acids,  and  a  beautiful  yellow  solution  with 
nitric  acid. 

This  mineral  was  first  discovered  at  Zimapan  in  Mexico,  by  Del  Rio.  It  has  sinoe 
been  obtained  among  some  of  the  old  workings  at  Wanlockhead  in  Dumfriesshire, 
where  it  occurs  in  small  globular  masses,  sprinkled  over  calamine,  or  forming  thin 
coatings  on  the  surface  of  that  mineral,  and  also  in  hexagonal  crystals ;  also  at  Be- 
reaof  in  the  Urals,  with  pyromorphite. 

VOLBORTHTTE,  ffett,  Bull.  Acad.  Sci.  St.  Petersburg,  iv.  No.  2.     Knauflite. 

Hexagonal.  In  small  tables,  often  aggregated  in  globular  forms. 
Oleavage :  in  one  direction  very  perfect 


V 

Cu 

Ca 

fig 

ftn 

1. 

Cheen, 

86*58 

44*16 

12*28 

0*50 

0-40 

2. 

Oray, 

89*02 

88*27 

16*65 

0*92 

0*52 

8. 

ti 

86-91 

88*90 

17*40 

0*87 

0-53 
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H.=3— 3-5.  G.= 3-459— 3-860,  Credner^  the  first  green^  tlie 
other  a  oray  variety.  Lustre  pearly  to  vitreous.  Color  olive- 
green;  also  gray.  Streak  clear  yellowish-green,  nearly  yellow. 
Thin  splinters,  translucent. 

Compotitum, — ^A  variety  analyzed  by  Credner  afforded  (Cu,  Ca)^V-|-fi ;  aud  when 
(ju  to  Ca=5  :  2,  (analysis  l)=vanadic  acid  87*5,  oxvd  of  copper  45*9,  lime  18*0, 
water  8*6,=100;  when  8 :  2,  (analyses  2,  8)=Vana<&c  acid  88*8,  oxyd  of  copper 
89*4,  lime  18*5,  water  8*7=100.  Analyses  of  specimens  from  Frederichsrode,  by 
Credner,  (Pogg.  Ixxiv,  546) : 

4*62,  gangue  0*10=98 '68. 
5*06        "      0-76=101*18. 
4*62        "      0*77=100. 

The  green  mineral  has  a  perfect  cleavage  in  one  direction  ;  streak ffreenishyellow. 

The  ^ray  variety  is  fine  crystalline  granular ;  powder  brownish  yellow.     Il.=d'5. 

B.B.  m  a  glass  tube^ives  off  some  water,  and  blackens,  without  further  change. 
On  charcoal  fuses  readily  without  intumescence,  and  finally  forms  a  graphite-like 
slag,  which  docs  not  fuse  to  a  globule.  Affords  a  chrome-green  globule  with  borax. 
With  salt  of  phosphorus  and  a  little  of  the  mineral,  on  platinum,  forms  a  pearl 
which  is  yellow  in  the  oxydation  flame,  and  green  in  the  reduction  flame. 

Volborthite  was  first  discovered  by  Volborth,  with  copper  ores,  in  the  collection 
of  Dr.  Rauch,  and  occurs  at  Syssersk  and  Nischne  Tagil,  also  in  the  Permian  forma- 
tion (Kupfersandstein)  at  several  mines  in  the  districts  of  Jugowskoi  and  Motowil- 
icha.     Also  found  at  Fredericksrode  in  Thuringia. 

A  vanadate  of  copper  (=OuV)  has  been  reported  as  occurring  in  the  Ural  at 
Wosskressensk  with  native  copper,  copper  glance,  and  malachite.  It  is  pearly,  of  a 
oitron-yellow  color,  foliated  in  structure,  and  occurring  either  reniform  or  pulver- 
ulent 

Vanadate  of  Lead  and  Copper,  Domeyko,  Ann.  des  Mines,  [4],  xiv,  150. — ^This  ore 
has  a  dark  brown  or  brownish-black  color,  and  has  been  observed  only  in  an  earthy 
state,  looking  much  like  a  ferruginous  clay  or  earth.  It  occurs  in  cavities  in  an  ar- 
seno-phosphate  of  lead  along  with  amorpnous  carbonates  of  lead  and  copper.  B.B. 
fuses  easily  and  affords  a  black  pearl,  a  bttle  blebby ;  gives  a  clear  green  pearl  with 
salt  of  phosphorus  or  borax  and  a  globule  of  lead  containing  copper  on  charcoal 
In  nitric  acid  easily  soluble. 

Compo«i**on.--?b*V-f-Ou'V.    Analyses  by  Domeyko,  (loc.  cit): 

V      la     P      Cu       l»b  Pb  CI  Ca  ?e,  il  Si     fi 

1.  13*5     4*6    0*6     14*6     64*9     0*3    0*5    8*5     1*0    2*70,  clay  l-0=-97-2. 

2.  13-83  4*68  0*68  16*97  51*97  0*87  0*58  8*42  1*88  2*70,    "      1*52=97*55. 

Ooiisidering  the  arsenic  and  phosphoric  acids  as  combined  with  lead  constituting 
the  arsenophosphate  with  whicn  the  mineral  is  associated,  the  analysis  affords  very 
olosely  the  above  formula. 

This  ore  occurs  at  the  silver  mine  caUed  Mina  Grande,  or  Mina  de  la  Marqueza,  in 
Chili,  till  recently  worked  for  copper  and  silver. 

Vanadate  from  the  Lake  Superior  Capper  Region. — ^An  ore  similar  in  color  and 
clayey  appearance  to  Domcyko's  mineral,  has  been  announced  by  J.  £.  Teschema- 
cher  among  specimens  from  the  Cliff  Mine,  in  the  Lake  Superior  Copper  Region. 
The  presence  of  vanadium  was  ascertained  by  both  blowpipe  and  acid  tests.  The 
color  is  a  dark  chocolate,  and  also  a  brisht  yeUow.  The  exact  state  of  composition 
of  the  vanadic  aeid  is  doubtful.  There  is  no  oxyd  of  lead  in  the  ore,  and  the  brown 
variety  is  mixed  with  an  earthy  oxyd  of  iron;  when  oarefolly  separated  firom  the 
gangue,  it  was  found  to  contain  no  copper. 
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ARi£OX£N£,  wm  Kobell,  J.  f.  pr.  Ch.  1, 496. 

Massive ;  imperfectlj  crystalline,  with  tracee  of  a  columnar  strno- 
ture.  H.=3.  Color  deep  red,  with  a  brownish  tinge :  streak  pale 
yellowish 

OompotiHon^-^ConttAuB  according^  to  Kobell  (loe.  cit.),  iS"*!  p.  o.  of  oxyd  of  Imd, 
and  ]  6*82  of  oxyd  of  zinc,  along  with  ranadic  acid.  The  oxyds  of  lead  and  zinc 
are  nearly  in  equal  equivalents,  and  the  oxygen  of  the  bases  at  laast  equals  that  of 
the  acid,  as  in  vanadinite  and  volborthite,  and  unlike  dechenite. 

RK  on  charcoal  fuses  with  Intumescence,  gelding  an  arsenical  odor  and  a  glob- 
ule of  lead ;  more  lead  if  soda  be  added ;  with  borax  a  bright  green  glam  in  the 
reduction  flame,  light  olive-green  and  then  clear  yellow  in  the  oxydation  flame, 
and  pale  greenish  on  cooling  In  powder  decomposed  easily  in  heated  concentra- 
ted muriatic  acid,  the  liquid  first  yellow,  then  broi^nish,  and  after  glTing  out 
chlorine  emerald- green.  On  adding  spirits  of  wine,  heating  it,  and  pouring  off  from 
the  solution  the  separated  chlorid  of  lead,  it  is  still  green ;  concentrating  it  with  a 
vapor  bath  and  diluting  il  with  water,  takes  a  fine  sky-blue  color :  in  this  chane- 
teristic  it  is  like  other  vanadium  compounds. 

From  Dahn  in  the  Palatinate,  associated  with  galena.  Reaemblea  croooiate^  bal 
color  darker. 


m.  SULPHATES.— SELENATES. 
I.  ANHYDROUS  SULPHATES  OR  SELENATES, 

1.  CELESTINE  GROUP.    Trimetric 


Glaserite, 

65. 

AlfHTDRITX, 

CaS. 

TlIENARDITE, 

Anolesite, 

^bS. 

Bakttes, 

Sag. 

Alxaoreritx, 

2n3. 

Celestixx, 

SrS. 

Leadhilute, 

I^bS+8l>bC. 

II 

(6a,  Sr)5. 

Appendix.  — CALEDONmL 

2.  DREELTTE  GROUP.    RhombohedraL 

Dreelite,  Ca  S+Sia  5=(iCa-f  |6a)S. 

SUSANNITE,  Ph  S-f  8l*b  0. 

8.  GLAUBERITE  GROUP.    Monoclinic, 

Glauexritb,  ^a  5+Ca  3=(]Sra,  Ca)3. 

Lanabxttb,  Ph  S+I*b  0. 

.  ^j»pen(fix.— -GoNNELLrrs.    Selemate  of  Lead.    Reussin. 


ANHYDBOUB  SULPHATES.  3^5 

[The  compounds  of  sulphates  and  carbonates,  or  sulphato-carbonates,  have 
the  crystallization  of  the  sulphates,  the  carbonic  acid  being  wholly  subordina- 
ted, as  regards  the  form  produced,  to  the  sulphuric,  the  more  powerful  acid. 
Thus  Leadhillite  is  homoeomorphous  with  Anglesite,  Celestine,  etc.,  Susan- 
nite  with  Dreelite,  and  Lanarkite  with  Glauberite ;  and  these  species  are  here 
arranged  accordingly.] 


OLASERITE,  ffau$m,     Aphthitalite.    Sulphate  of  Potash.    Arcanite,  Haidinger. 
Aphthalose,  Beudant,  Yesaviaii  Salt,  Xond  Phil.  Trans,,  1813.  Ealisulphat,  Naum, 

Trimetric.  I:I=104P52',  C> :  It =119^ 46' ;  a:J:c=l-749: 
1:1-3.  Observed  planes  0,  li,  J»,  n,  1,  22,  1^,  i%  ii.  0  :  Ji= 
149°  46',  O  :  ^^=146°  4',  It :  li  (basal)=120°  29',  li :  U  (ib.)=106° 
46',  il :  i»  (ib.)=60o  28',  ^l :  4?,=67°  52'.  Occurs  in  tliin  tables 
and  in  blades  made  up  of  aggregated  crystals ;  also  massive,  or 
imperfectly  mammillary,  and  in  crusts. 

±I.=3 — 3"5.  G.=1*y31.  Lustre  vitreous,  inclined  to  resinous. 
Color  white,  sometimes  tinged  with  blue  or  green.  Transparent 
to  translucent  or  opaque.    Taste  saline  and  bitter,  disagreeable. 

Oompo»ition.—'iS='PotaAh  54*1,  sulphuric  acid  46 '9.  A  specimen  from  Yesuyins 
contained  sulphate  of  potash  71*4,  sulphate  of  soda  18 '6,  chlorid  of  sodium  4*6, 
chlorid  of  ammonium,  copper,  and  iron  5*4=100,  (PhiL  Trans,  1818).  Fuses  before 
the  blowpipe,  without  intimiescence. 

Found  at  Vesuvius,  upon  lava,  in  delicate  crystallizations  and  also  in  masses 
often  an  inch  or  more  in  thickness. 


THEKARDITE,  /.  L,  C(uaseea,  Ann.  Ch.  Phys.  zzzii,  811.    Anhydrous  Sulphate  of 

Soda. 

Trimetric.  I:  7=103° 26',  0  :  lt=120o 36', Hausmann ;  a:h: 
c=l-6905  :  1  : 1-267,  O  :  lt=126o  61',  U :  1«  (top)=73o  42',(basal) 
=106^  18'.     Cleavage:  basal,  nearly  perfect. 

II.=2 — 2*5.  G.=2'73.  Lustre  vitreous.  Color  white.  Trans- 
lucent,   Covered  with  a  white  powder  on  exposure  to  the  air. 

Campontion. — ]^a3=Soda  56*3,  sulphuric  acid  48*7  ;  analysis  by  Casaseca,  (loc 
cit),  Anhydrous  sulphate  of  soda  99*78,  carbonate  of  soda  0*22  ;  by  A  Dick  of  a 
specimen  from  Tarapaca,  (PhiL  Mag.  [41  v,  878),  S  55*11,  ]S'a 42-37,  insol.  2*19=99*67. 
Wholly  soluble  in  water.    Colors  the  blowpipe  flame  deep  yellow. 

Occurs  at  Espartinas  in  Spain,  5  leagues  from  Madrid,  and  2^^  from  Aranjuez. 
The  water  exudes  during  winter  from  the  bottom  of  a  basin,  and  becoming  concen- 
trated in  the  summer  season,  deposits  crystals  of  thenardite.  Also  at  Tarapaca, 
with  Glauberite  and  Uayesine,  tne  crystals  of  which  locality  give  some  of  the  an- 
gles nearly  of  Trona,  according  to  H.  J.  Brooke,  (loa  cit) 
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Snltibato  of  Bsryt«&    HeMtit«,  fioiu.     Barytinc 
ia.    Bolognian  Spar.   CavL  Idthaospore.    AUomotpI 
Breil.    Schwenpatli.    Stangenapatli,  VT    Calatroabaryta,  Biltpard. 


Baruaalenite.  Aebi 


Trimetric.     / : 
:  1  :  1-2976. 

O  :  Ji=15S°  i'. 
O  :  i-.=  141"'  8'. 
O  :  11=131"  60'. 
O:  is  =111°  36'. 
0:1=1!!2°33'. 
O  :  }=1S3°  54'. 


7=101°  40',  O  :  li=121°  50';  a  :  }  :  o=l-6107 


0 :  1=115°  42'. 
O :  ii=146»  43'. 
0 :  1S=12T°  18'. 
1  ;l(mac.)=lll°S 
1  :  l(brac.)=yl°  22'. 
1  :  l{bM.)=128°  36'. 

Crystals  nsually  tabular,  as  in  fi?»rea ;  sometimes  prismatic,  (t 
513).  Clearage ;  basal  ratlicr  penect,  /  somewhat  less  so,  tl  im- 
perfect.   Twills :  plane  of  coinpoeition  ti,  the  compound  character 


«s  :  •1=135''  40'. 
»!  :  i'i=1160  55'. 
li;ll{top)=102°17'. 
II :  U  "   =63°  40'. 
JS:Ji  "    =113°  26'. 
U :  11  "   =74'"  36'. 
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beiiifj  anparent  in  the  strite  of  the  plane  O.  Also  in  globular 
forma,  fibrous  or  lamellar,  crested ;  coarsely  laoiinated,  lainniie  con- 
vergent and  often  curved ;  also  granular ;  colors  sonietimee 
banded  as  in  stalagmite. 


H.=2-5— 3-5.      G.=4-3— 4-72;   4-4864,  G.   Eose,   a   colorless 
Lustre  vitreous,  inclining  to  resinous ;  sometimes  pearly. 
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Streak  white.  Color  white ;  also  inclining  to  yellow,  gray,  blue, 
red,  or  brown.  Transparent  to  translucent — opaque.  Sometimes 
fetid,  when  rubbed. 

Composition. — ^&aS=Snlphnric  acid  34*83,  and  baryta  66'67.  Oxyd  of  iron,  silica, 
carbonate  of  lime,  and  alumina,  occur  Bometimea  as  impurities,  and  sulphate  of 
strontian  is  a  common  ingredient.  K  Riegel  obtained  ^om  a  crystalline  variety, 
(Jahrb.  pr.  Pharm.  xxiii,  348),  l5aS  98*92,  SrS  0*86,  Si  8-76,  Pe  0*64,  fl  0*60=99-67. 
Freisleben  found  8  per  cent,  of  silica  in  a  variety  from  Nassau ;  and  Rammelsberg 
15*12  percent,  of  sulphate  of  strontia  in  another  from  Oorzing;  G.=4*488.  The 
Allomorphite,  Breith.  from  near  Saalfeld,  according  to  Gerngross,  contains  1*9  per 
cent  of  sulphate  of  lime  as  impurity ;  but  von  Hauer  fo^nd  none,  (Jahrb.  k.  k.  geoL 
R.  1853,  152).  BepcUite  is  an  impure  spar  affording  a  JSiid  odor  on  friction.  The 
Calstronbaryte  contains  according  to  Heidingsfeld,  (Ramm.  5th  Supp.  206),  9&a9, 
idrl?,  lCa9,  the  analysis  affording  S  36*91,  ^  54*58,  dr  4-01.  Ca  2*52,  Po  1*88= 
99*85.  Decrepitates  before  the  blowpipe,  and  is  difficultly  fusible,  or  only  on  the 
edges.  In  the  inner  flame  is  reduced  to  a  sulphuret,  and  tno  globule,  when  moist- 
ened, smells  slightly  hepatic.  Not  acted  upon  by  the  acids.  Does  not  tinge  the 
flame  red  like  strontian  when  tested  with  muriatic  acid  and  alcohol. 

Heavy  spar  occurs  commonly  in  connection  with  beds  or  veins  of  metallic  ores. 
It  is  met  with  in  secondary  limestones,  sometimes  forming  distinct  veins,  and  often 
in  crystals  along  with  calcite  and  celcstine. 

At  Dufbon,  England,  large  transparent  crystals  occur ;  one  of  them  of  a  tabular 
form,  has  been  described  as  weighing  forty-two  pounds,  and  measuring  ten  inches 
across  its  basal  plane.  Some  of  the  most  important  European  localities  are  at  Fel- 
sobanya  and  Kremnitz,  at  Freiberg,  Marienberg,  Clausthal,  Przibram,  and  at  Roya 
and  Roure  in  Auvergne.  At  Freiberg  in  Saxony,  a  variety  occurs  composed  of 
indistinct  prismatic  crystals,  and  having  a  pearly  lustre ;  this  is  the  Stangenspath 
of  Werner.  Rounded  masses,  composed  of  mversring  columnar  particles,  occur  at 
Mount  Paterno,  near  Bologna,  which  have  hence  been  called  the  J?o/o^n««««/<m«.  At 
Staffordshire  and  Derbyshire  is  found  an  opaque  massive  variety,  of  an  earthy  ap- 
pearance and  dirty- white  color;  this  variety  has  been  called  cawk. 

In  Cheshire,  Conn.,  largo  cryst-als,  sometimes  transparent,  (f.512  and  simpler  forms), 
occur  in  veins  of  red  sandstone  with  vitreous  copper  and  green  malachite.  Other 
similar  localities  are  at  Berlin,  Farmington,  and  Southington,  of  the  same  State. 
Formerly  found,  but  now  exhausted,  at  Pillar  Point,  opposite  Sackett*s  Harbor, 
N.  Y.,  constituting  a  vein  two  to  three  feet  thick,  in  compact  limestone.  Large 
slabs,  when  polished,  are  often  quite  beautiful  Earthy  ana  foliated  varieties  and 
delicate  crystals  are  found  at  the  Perkiomen  lead  mine,  in  Pennsylvania.  At 
Scohario,  N.  Y.,  a  fibrous  variety  occurs  with  carbonate  of  lime,  and  the  two  are 
often  mechanically  mingled.  In  St  Lawrence  Co.,  N.  Y.,  fine  tabular  crystals 
occur  in  De  Kalb,  at  Fowler  with  specular  iron,  at  the  Parish  ore  bed,  and  on  the 
farm  of  J.  Morse,  in  Gouverneur,  with  calc  spar  and  specular  iron,  and  on  the  banks 
of  Laidlaw  lake  in  Rossie;  the  crested  oarytes  is  found  at  Hammond,  with 
crystals  of  iron  pyrites.  At  Wolcott,  Wayne  Co.,  near  the  stratum  of  lenticular 
iron  ore,  and  on  the  south  side  of  the  Mohawk,  opposite  Little  Falls,  are  other 
localities  of  some  interest ;  also  at  Hatfield  and  Leverett  in  Massachusetts ;  Pier- 
mont,  N.  Hampshire ;  Brown's  Creek  and  Haysboro',  near  Nashville,  Tennessee, 
and  at  the  lead  mines  of  the  west ;  alf^o  at  Eldriage's  gold  mine,  in  Buckingham  Co., 
Virginia,  {f.  513) ;  three  miles  S.  W.  from  Lexington,  in  Rockbridge  Co. ;  a  beautiful 
white  variety  is  found  on  the  plantation  of  J.  Hord,  Esq.,  Fauquier  Co.,  Virginia; 
in  largo  veins  in  sandstone  on  the  west  end  of  I.  Royale,  L.  Superior,  and  on  Spar 
Id.,  north  shore,  one  vein,  (containing  also  calcite),  fourteen  feet  wide,  sometimes 
in  crystals;  in  trap  of  north  shore,  veins  numerous.  There  is  a  vein  twenty-seven 
inches  wide  at  Landsdown,  Canada  West,  affording  fine  crystals. 

The  white  varieties  of  heavy  spar  are  ground  up  and  employed  aa  a  white  paint, 
either  alone  or  mixed  with  white  lead. 

Altkrkd  Forms. — ^Heavy  Spar  occurs  altered  to  Calcite,  Spathic  Iron,  Cerusite, 
Quartz,  Limonite,  Red  Iron  Ore,  Pyrites,  Psilomelane,  Gothite. 
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Sicily,  at  Qirgenti  and  elsewhere,  affords  splendid  gpronps  of  ciystals  along  with 
sulphnr  and  gypsum.  Fine  specimens  are  met  with  at  Bex  in  Switierland,  and 
Conil  in  Spain ;  at  Bornburg,  near  Jena ;  in  the  department  of  the  Oaronn«y 
France ;  in  the  Tyrol ;  Retzbanya,  Hungary ;  at  Norten,  in  Hanorer.  A  fibrou* 
variety  of  a  blue  color  occurs  in  clay,  at  Dornburg,  near  Jena.  Also  found  at  Aust 
Ferry,  near  Bristol ;  in  trap  rocks  near  Tantallan,  in  East  Lothian ;  at  the  Caltom 
Hill,  Edinburg ;  near  Knaresborough,  in  Yorkshire ;  at  Popayan,  New  Grenada, 

Specimens,  finely  crystallized,  ot  a  bluish  tint,  are  found  in  conopact  limestone 
about  Lake  Erie,  particularly  on  Drummond's  island.  Schoharie  and  Lockport,  N.Y., 
have  afforded  good  specimens;  also  the  Rossie  lead  mine,  N.  T. ;  Chaumoot  Bay,. 
Depeauville  and  Stark,  (Carm  of  James  GoiU),  New  York.  A  blue  fibrous  celestine 
occurs  near  Frankstown,  Logan's  Yalley,  Huntington  Co.,  Pennsylvania,  associated 
with  pearl  spar  and  anhydrite. 

The  celestine  of  Drummond's  Island,  Lake  Erie,  contains  sulphate  of  barytes,  and 
gave  Hugard  the  angle  103°  30'.  That  of  Kingston,  C.W.,  {Jbaryto-eeUUifu  of  Thom- 
son^, is  pure  celestine,  according  to  T.  S.  Hunt,  as  the  specific  gravity  8'921  would 
indicate.    The  same  is  found  at  Sydenham,  G.  W. 

ANHYDRITE.     Cube  Spar,  Muriacite,  W,    Karstenite,  Hau%.    Yulpinite.    Anhy- 
drous Sulphate  of  Lime. 

Trimetric  :  7:  7=102°  56',  0  :  11=120°  42i',  a\li  (?=l-684  : 
1  :  1"256.     Observed  planes  as  in  the  annexed  figure. 

0  :  §1=131°  42'.         0  :  11=126°  19'.        u  :  n{i  V')=143°  37'. 
0  :  |^=134°  25'.        ii:o{i  |)=124°  10'.   U  :/(|  V)=1^3°  50'. 

Cleavage  :  0  verv  perfect ;  ti  also  perfect ;  it  somewhat  less  so. 
Also  fibrous,  lamellar,  granular,  and  sometimes 
impalpable.  The  lamellar  and  columnar  varieties 
often  curved  or  contorted. 

H.==3— 3-5.  G. =2-899— 2-957.  Lnstre  :  O 
and  a  somewhat  pearly ;  u  vitreous,  in  massive 
varieties,  vitreous  inclining  to  pearly.  Color 
white,  sometimes  a  grayish,  bluish  or  reddish 
tinge;  also  brick-red.  Streak  grayish-white. 
Fracture  uneven ;  of  finely  lamellar  and  fibrous 
varieties,  splintery. 

OompoMxtion, — CaS^Lime  41*2,  sulphuric  acid  58*8.  B.B.  whitena,  but  does  not 
exfoliate,  and  is  finally  covered  with  a  friable  enamel  With  borax,  dissolveB  with 
effervescence  to  a  transparent  glass,  becoming  yeUow  or  brownish-yellow  on  oool- 
ing. 

Anhydrite  has  been  variously  denominated  muriaeite,  anh^dritf,  tripe  giont, 
{ffekr'6utein)f  according  to  its  structure;  the  first,  when  crystallized  in  broad  lam- 
ellie;  the  second  when  ^anular;  and  the  third  when  composed  of  contorted 
plates.  Vulpinite  is  a  siliceous  variety,  containing  8  per  cent  of  silex,  and  having 
the  hardness  3*5.  Pseudomorphs  in  cubes,  imitative  of  rock  salt,  have  been  de- 
scribed bv  Haidinger. 

Crystallized  anhydrite  occurs  at  the  salt  mines  of  Bex  in  Switzerland,  and  at 
Salzburg  near  Hall  in  the  Tyrol  At  Aussee,  both  crystallized  and  massive,  the 
latter  brick-red.  Also  at  Sulz  on  the  Neckar,  in  WQrtemberg ;  at  Bleiber^  in  Cm- 
rinthia ;  at  Lfineberg,  Hanover ;  at  Lauterberg  in  the  Harts ;  at  Kapnik  in  Hun- 
gary;  at  Ischl  in  Upper  Austria;  and  at  Berchtesgaden  in  Bavaria.  The  variety 
aderoMHein  has  been  found  principally  at  Wieliczka  in  Poland.  The  VuipmiU,  from 
Vulpino,  Italy,  admits  of  beincr  out  and  polished  for  ornamental  purposes. 

In  the  United  States,  at  Lockport,  N.  Y.,  fine  blue,  in  geodes  of  black  limestone, 
aooompanied  with  crystals  of  oatoareons  spar  and  gypsum.    In  NovaSootiA  it  forms 
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«pi]dineo*  of  anhjrdriU  an  klUred  betveen  the  tola,  or  OTor  the 

ANOLESITE,  Bnel  Snlplute  of  LewL  LeedTitrioL  BieiTitrioL  Titii<»IbUi«n,IK 

Trimetric:  /:  J=103o  38',  (103"  43^',  Eokseharor,  Pogg.  xc, 
158),  0  :  li=121°  21' ;  o  :  i  :  »=1'6416  ;  1  : 1-2715. 

0: 11=140°  Sr.  O  :  l!=12r' 45'.        U  :  U(top)=75<>  29'. 

0:1=116°  33'.  1  ;l(inac.)112°lS'.  Ji;  it(top)=101°  15'. 

O  :  1=133°  44'.  1:1  (brae.)  89°  41'.  «  :  «(0T.  *)=115°  6'. 

O  :  n=123°  »'.  1:1  (bus.)  128°  64'. 
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Cleavage :  /,  0,  but  interrnpted. 
The  planes  landn,  often  verticai- 
\y  striated,  and  jl  horizontall;. 
Also  lamellar,  and  maasire  grano- 
lar. 

H.=2-75— 3.  G.= 6-259— 6-298. 
Lustre  highly  adaniantioe  in  some 
specimens,  m  others  inclining  to 
resinous  and  vitreoiis,  Colorwhite, 
tinged  yellow,  gray,  green,  and 
sometimes  blue.  Streak  uncolored. 
Transparent— opaqne.  Fracture 
conchoidal.     Very  brittle. 
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OompotilioH. — ^S^Snlphutic  acid  26'4,  oijd  of  lead  7S'fl=ll>0.  Analyiei:  1 
Elaproth,  (Beit  iii,  162);  2,  Stromejer,  (Onten.  226);  8,  ThonuoD,  (Min.  i,  669): 

.3 

1.  WftolooUiaad,     SS'TS 

2.  Zellerfeld,  86-09 
S.  Laadhilli,           26-66 

Decrepitates  !□  the  Bune  of  a  candle,  and  frequentlj  baeomea  elightlj  reddith. 
&B.  in  povder,  melts  to  a  bead  irbieh  coaU  milk-irhite;  «iid  in  the  inner  flame  af- 
forda  metallic  lead  by  the  addition  of  aoda. 

Tbii  ore  of  lead  rMolts.  in  many  tnatancea,  from  the  deoompositjon  of  galena.  At 
Leadhilla  it  freqnantly  oconra,  oocupying  the  oabical  caTltiee  of  galena,  or  dit- 
poaed  DD  the  surface  of  this  ore.  This  locality,  and  aUo  WanlocUiead,  afford  large 
knd  beautiliil  cryataU  of  thia  mineral,  some  of  which  are  transparent,  of  a  tabular 
toim,  aad  levenl  inche*  in  diameter;  oecnrs  alao  at  Pary's  mine  in  Anglesea, 
Heltanoveth.  in  Cornwall,  Derbyehire  in  large  crystals,  Clauithal,  Zellerfield  aad 
Oiepenbaeh,  in  the  Hartz,  near  Siegen  in  PrOBsia.  at  Schapbacb  In  the  Black  Forest, 
Baden  waiter  in  Breisgan.  and  on  Sardinia.  Small,  bat  extremely  perfect  transparent 
oryatale,  have  been  brought  from  Foadon  in  Granada.  The  maaaive  varieties  are 
met  irith  in  Siberia,  Andaloeia,  and  Alston  Hour  in  Cnmberland. 

la  tbe  United  States,  it  oecnrs  in  large  crystals  at  Wheattey'e  mine,  Phenizville, 
Pa.,  (f.  617,  618,  619);  in  the  MiaMuri  lead  mine;  at  the  load  mine  of  Sonthampton, 
Hms.  ;  at  Roeaia,  N.  Y.,  vitb  galena  at  the  Waltoo  gold  mine,  Louisa  Co.,  Ta. 

Ai.TiaiD  FoKHB.— Angleaite  ocean  altered  to  eenuile  (f  blJ.) 

ALVAOBzarTB.  Ankjfdraui  Suiphalr  of  Ziitc,  Breii. — Acaordlne  to  Breitbaapt.  tMs 
■alphate  occurs  at  the  mine  of  Sarranco  Jaroso  in  the  3ierra  Aunagrera,  Spain,  in 
crystals  isomorphooi  with  AaKlesite  and  Heavy  Spar.  0.^-331.  (B.  n.  U.  Zlg., 
1B69,  No.  7  ;  Ramm.  eth  SuppL,  2S). 


Trimetric,  Brooke  and  Milter.  1:1=103°  16',  O :  U=120' 
10;  o  :  6  :  c=l-7205  :  1  :  1-2632.  Observed  planes  as  in  £  531, 
with  also  ti  replacing  edge  between  /  and  u.  Hemihcdral  in  / 
and  some  other  planes  ;  hence  monoclinic  in  aspect,  or  rhorabohe- 
dral  when  in  componnd  crystals. 


O  :  41=150°  10'.  t1 :  ^1=166"  27'.  "  :  7=128°  32'. 
O  :  il=126«  11'.  u  :  la  =128°  14'.  H  :  «S=U1''  36 
u  :  Jisllflo  50'.        a  :  4=1110  go'.         «  :  «=90o. 


372  IKBSGBIFnVE  MINKRALOOT. 

Cleavage :  n  very  perfect ;  n  traces.  Twins,  f.  523,  524,  (drawn 
witli  a  as  top  plane),  consisting  of  3  crystals;  fiwje  of  composition 
It,  (see  f.  525) ;  also  parallel  with  /. 

526 
624 


n.=2'5.  G.=6"2 — 6*5.  Lnsti'e  of  tH  pearly,  other  parts  resin- 
ous, somewhat  adamantine.  Color  white,  passing  into  yellow, 
ffreen  or  gray.  Streak  uncolored.  Transparent — ^translucent 
Conchoidal  fracture  scarcely  observable.     Rather  sectile. 

Compo8itian.--Ph  S+2tl*bC=^iilphate  of  lead  27*44,  carbonate  of  lead  72*56. 
Analyses :  1,  Berzelius,  (Jahresb,  iii,  184);  2,  Stromeyer,  (Gott.  geL  Ans.  1826,  IIS): 

1.      f^b5  28*7  l*b071"O=»9*7,  Beraelina. 

2  28-3  72*7=100,  Stromeyer. 

B.B.  intumescee  at  first,  and  then  turns  yellow ;  but  white  on  cooling.  Easily  re- 
duced ou  charcoaL   Effervesces  briskly  in  nitric  acid,  and  leaves  a  white  precipitatSk 

This  ore  has  been  found  principally  at  Leadhills,  associated  with  otoer  ores  of 
lead;  Grenada  is  also  stated  to  be  a  locality  of  it,  and  the  island  of  Seipho,  Gre- 
cian Archipelago.  The  crystals  seldom  exceed  an  inch  in  length,  and  are  common- 
ly smaller.  Reported  by  G.  U.  Shepard,  (Am.  J.  Sci.  [2],  xv,  446),  from  Newberg 
District,  South  Carolina,  but  there  is  some  doubt  as  to  the  locality. 

Brooke  and  Miller,  who  show  that  the  form  of  Leadhillite  is  tnmetric,  make  the 
prism  il  (of  120^  20'),  the  fundamental  vertical  prism,  and  appear  to  regard  the 
species  as  related  to  Aragonite.  The  fact  that  the  twins  are  not  formed  parallel  to 
tne  faces  of  this  prism,  (as  they  should  be  if  the  prism  ^l  were  homologous  with  the 
Aragonite  prism),  and  tne  close  approximation  in  angle  to  Anglcsite,  shown  above, 
besides  other  reasons,  have  led  tlie  author  to  adopt  the  position  of  the  cirstals 
here  given,  which  exhibits  the  Anglesite  relation.  Susannite  (rhombohedraf)  and 
Leadhillite  (trimctric)  arc  mutually  dimorphs,  and  so  also  are  Dreelite  and  Angle 
site.  Now  Susannite  and  Dreelite  arc  nearly'  identical  in  angle ;  and  therefore 
Leadhillite  and  Anglesite  must  be  equally  related.  Since  in  Susannite  the  sulphu- 
ric acid  dominates  over  the  carbonic  acid  and  impresses  on  the  lead  salt  its  charac- 
ter, (or  the  form  of  the  sulphate),  the  same  shouM  be  the  case  with  its  correlate 
Leadhillite — this  species  being  the  very  same  chemical  compound.  (See  on  this 
subject.  Am.  J.  Sci.  [2],  vol.  xviii).  The  hemihedrism  of  the  species  gives  origin  to 
the  peculiar  rhombohedral  aspect  of  the  twins.  The  angles  of  these  twins  ara  near 
those  of  Susannite. 

CALEDONITE,  Beud     Cupreous  Sulphato-Carbonate  of  Lead.  Brooke,  Ed.  Phil 

Jour,  iii,  117.     Halbazurblei,  Ramm. 

Trimetric.  /:  7=95°,  O:  n=123"»9';  a:  J:c=l-5314 :1 : 1-0913. 
Observed  planes  as  in  the  annexed  figtire.     O  :  H=125°  29',  O  : 
27=108°  5',  O  :  §=125°  60',  O  :  1=115°  43',  /:  it=132'*  30',  1  : 
1  (pyr.)=106°  and  96°  45'.     Cleavage  /and  0  indistinct,  u  more 
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obvious.  Crystals  sometimes  large, 
usually  minute,  and  occasionally  in 
bunches  diverging  from  a  point 

II.=2-5 — 3.    G.=64.    Lustre  res- 
inous.    Color  deep  verdigris  or  blu-  ! 
ish-green ;    inclimng    to    mountain-  \ 

freen  if  the   crystals  are  delicate.    \ 
treak  greenish-white.    Translucent. 
Fracture  uneven.    Kather  brittle. 

Compo»Uion. — Analysis  by  Brooke,  (Ed.  PhiL 
J.  iii,  119): 

Ph^  66-8  ^b 0  82-8  Cu Q  11-4=:100,  Brooke. 

B.B.  easily  reduced.    Soluble  in  nitric  acid,  with  slight  effervescence. 

Occurs  at  Lcadhills,  Scotland,  accompanying  other  ores  of  lead,  in  crystals  with 
Linarite,  at  Koughten  Gill  in  Cumberland ;  also  reported  from  Tann^  in  the  Hartz, 
and  from  Mine  la  Motte,  Missouri. 


DREELTTE,  Dufrenoy,  Ann.  de  Ch.  ot  de  Ph.  Ix,  102. 

Rhombohedral.  B :  Ii=9S^  or  94^.  Cleavage :  rhombohedral, 
in  traces. 

H.=3'5.  G.=3-2 — 3'4.  Lustre  peai'ly ;  splendent  on  a  surface 
of  fracture.     Streak  and  color  white. 

Otnnpotitum. — CaS-f-S&aS,    Analysis  by  Dufr^noy,  (loc.  cit) : 

6aS  61-73     CaS  14-275    CaO  8  06    5i  9-71     ll  2-406    Oa  1-62    fl  2-31=100. 

In  smaU  unmodified  crystals,  disseminated  on  the  surface,  and  in  the  cavities  of  a 
quartzose  rock,  at  Beameu,  France,  Dcp.  of  the  Rhone ;  also  at  Baden  wciler,  ^Baden). 
It  was  named  by  Dutr^noy  in  honor  of  M.  de  Dree,  a  liberal  patron  of  science. 
Thomson  has  analyzed  another  compound  of  the  sulphates  of  baryta  and  lime, 

gfin.  i,  106),  consisting  of  71*9  of  the  former  to  28*1  of  the  latter;  it  was  from 
arrowgate  in  Yorkshire. 


SUSANNITE,  Haidinger, 


llhoinbohedral.     R  :  ^=94°,  O  : 
^=128°  3';    a=l-1062.     Observed 
planes,  -2,  O,  i,  2,  4,  -14.      0 :  27? 
=111°  13',  0 :  4=101°  30',  2  :  2=72° 
30'.     Cleavage  0  easily  obtained. 

H.=2-5.    G. — 6*55.    Lustre  resin- 
ous— adamantine.  Color  white,  ffreen, 
yellow,  brownish-black.    Stre&  un-. 
colof^d. 
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CompotiHon, — Same  as  f(»r  Leiulhillite.     Analvsis by  Brook«,  (Kdinb.  Phil.  J.,  New 
ries,  iii,  117,  188),  Sulphate  of  lead  27*5,  carbonate  of  lead  72  5. 


Series 


ST4 

In  fttUched  cryitala  at  Leodhillg  in  Scotluid.  uid  at  Holtlawa  id  the  Bannat 
Formerly  referred  to  LeadhiUit«,  the  eompomid  oryetals  of  which   it  reaomble^ 

The  rhomhohedron  B  of  SiUBDaito,  M  It  it  uannied  bj  HaidiD^r,  equsle  rei; 
nearly  -2  of  DeeeUte,  which  it  it  here  made,  flhe  minoa  aign  la  omitted  ill  tlu 
figure). 


QLAUBEItlTE,  .firon^itiarf,  J.  dea  Minea,  zxiii,  S.     BronKniartin,  «.  XesMh 

Monoclinic.  C=68°  Id', 
/:  7=83°  m,  O  :  li=13e° 
30';  o:i:»=0-8454  :  I  : 
0-8267.  0  ;  «=lir  44',  0: 
1=186°  49',  0  :  -3=88"  57', 
0  : /=104'' 16',  1:1=116" 
20',  -1  :  -1=95">  22',  -83  : 
-33=136°  8',  B.  &  M.  Ac- 
cording to  Senannont,  (Ana. 
Ch.  Phys.  [3],  xiiri,  157), 
1 :  7=82°  56'  (to  83°  li%  0 : 
1=137'>37',  O:  3=890  j.^ 
O  :  /=105<'  17',  (104°  52'— 
„„™,..™  105°   17a   1:  1=1160   52', 

(116°  18'— 116«  52'),  -33  : -33=136°  20'.    OlcaTage:  Operfect 
II.=2-5— 3.     G.=2'64 — 2-85.      Lufltr*  vitreoM.    Color  pale- 
yellow  or  gray.     Streak  white.     Fractni-e  conchoidal ;  bnttle. 
Taate slightly  saline. 

CWpoiiiion. — (i]^n-H^i')^=i^"lphate  of  toda  Sl'l,  and  aniphate  of  lime  484. 
Eobell  obtaioed  from  a  apecimen  rro'm  Berchteegaden,  (t.  Leonh.  1S46,  B40).  Sal- 
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.  19-6,  S"a  El-9,  S  06-0,  B  3-S=lCI0.  the 


t  trail sporeDcy,  andia  partly  dineolved.  On  long  expo«ure  it  absorbimoiiturauid 
falU  to  piopes.  Before  the  bIow|iipa  it  dBorepit»te«  and  raelts  to  a  clear  giua.  On 
charcoal,  it  first  whitens,  then   fuses  to  a  transpHrent  bead,  opaqne  on  cooling. 

Ill  crystals  id  rock  nail  at  Villa  Rubia,  near  Ocana  in  New  Caatile  :  aUo  at  Ani- 
Boe,  in  Upper  Austria,  in  Bavaria;  and  at  the  sail  mines  of  Vic,  in  France,  (O  :  t= 
104°  11',  DuC)  Province  of  Tarapaca,  Peru,  vith  the  Hayeeine,  (affording  the 
above  figure  and  Senannont'e  angles.) 


Monoclinic.  /:  1=95°  48'.  is  : 
12  (front)  49°  50',  Greg.  0:-li='i20° 
45'.  Plane  ii  uBuallj  ronnded,  and  tlie 
crystals  aggregated  length wise«  and 
seldom  distinct.  Cleavage:  <^ perfect; 
-1  i lesfl perfect  LaminiB  flexiole as  in 
gypsum. 
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H.=2 — 2-5.  G.=6-3 — 7.  Lustre  of  the  cleavage  face  pear- 
ly ;  other  parts  adamantine,  inclining  to  resinous.  Streak  white. 
Color  greenish-white,  pale-yellow  or  gray.  Transparent — trans- 
lucent. 

Campontion, — ^l^bS-^l'bCs^iilphate  of  lead  58*16,  carbonate  of  lead  46*85.  Anal- 
ysifl  by  Brooke,  (loo.  oit) ;  Thomson,  (PhiL  Mag.  1840,  Dec  i02)  : 

Carbonate  of  lead  46*9,  sulphate  of  lead  58*1=100. 

"  •'    46-04,      "  "    48*96=100,  G.=6*81»7. 

B.6.  fiises  to  a  globule,  which  is  white  on  cooling.  Dissolyes  in  nitric  acid  with- 
out perceptible  efferrescenoe. 

At  Leaabills,  Scotland.  Massive  in  Siberia  and  at  Tann6  in  the  Hartz ;  at  Biber- 
weier,  Tyrol 


Appendix  to  the  Anhydrous  SulphateSj  etc, 

REUSSnir,  Kanten, 

In  white,  flat,  six-sided  crystals,  and  also  acicnlar,  in  radiating 
groups.  Also  a  mealy  efflorescence.  Color  white.  Taste  saline 
and  bitter. 

Compotititm, — Analysis  by  Reuss,  (Crell's  Anal  1*791,  ii,  18) : 

^aS  66*04,        iStgS  81*85,        CaCl  2*19,        Gypsum  0*42. 
From  the  neighborhood  of  Seidlitz  in  Bohemia. 

SELENATE  OF  LEAD.    Selenbleispath,  KerHen,  Fogg,  zlyi,  277. 

In  small  spheres  and  botryoidal  masses.  Cleavage  distinct  in 
one  direction. 

H.=3 — 4:.  Lustre  greasy— vitreous.  Color  sulphur-yellow. 
Streak  nncolored.    Brittle.    Fracture  fibrous. 

According  to  Rose's  examination,  it  consists  of  selenic  acid  and  oxyd  of  lead,  with 
a  small  proportion  of  oxyd  of  copper.     On  coal  it  fnses  readily  to  a  black  slaff, 

e'ving  offa  strong  selenium  odor,  and  is  finally  reduced  to  a  metallic  globale.  With 
»rax  it  fuses  and  forms  a  yellowish -green  pearl,  which  is  of  the  same  color  on  cool- 
in^    With  soda,  on  charcoal,  metallic  lead  is  obtained. 

Occurs  with  seleninret  of  antimony  and  lead,  malachite,  etc.,  at  the  Friedericbs- 
gluck  mine,  near  Hilbnrghaosen,  and  at  Eisfeld. 

CONNELLITE.    Snlphato-chlorid  of  Copper,  Ootmel,  Proc.  Brit.  Assoc,  for  1847. 

Hexagonal.  In  hexagonal  prisms  with  truncated  edges.  Lus- 
tre vitreous.     Color  fine  olue.    Translucent. 


Oompoiitkm. — ^From  trials  by  Connel,  supposed  to  be  a  compound  of  a  sulphate 
ad  chlorid  of  copper. 
Associated  with  arsenate  of  copper  in  Cornwall. 
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n.  HYDROUS  SULPHATES. 

[As  in  the  case  of  other  hydrous  minerals,  there  are  but  few  species  that  can 
be  arranged  in  groups.  For  the  most  part,  each  of  the  Hydrous  Sulphates  be- 
longs to  a  distinct  group,  represented  by  a  single  species  alone.  The  excep- 
tions to  tliis  are  the  Alum  Group,  monometric,  with  the  oxygen  ratio  for  the 
bases,  acid  and  water,  1:3:6;  the  Vitriol  Group,  monoclinic,  having  the 
ratio  1  :  3  :  7  ;  the  Epsomitb  Group,  trimetric,  with  the  same  ratio.  The  J^ 
somite  and  Vitriol  Groups  are  mutually  dimorphous,  llie  species  are  hen 
placed  according  to  the  oxygen  ratio,  commencing  with  that  containing  the 
most  acid  and  least  water.] 


Oxygen  ratio. 

Formiila. 

iet+8  s  a 

MisKNm, 

1:6:1 

&3+£[3. 

POLTRALITS,  111. 

1:  S:i 

ftS+ifi. 

Gtpbum,  IV.     (Gtwuic  Ge,), 

1  :  S:  2 

CaS+2ft. 

Abtrakanttb, 

1:8:2 

(*g,  f^a)5+2ft. 

Masoaoxixs,  til     (Mascaonini  Gb.), 

1:8:2 

(NH^0)S+2flL 

CoguiMBiTE,  VI.     (CoguiMBm  Gr.), 

1:8:8 

3P^»+9aL 

GTANOttlTE,  V.       (CtANOSITS  Gr.), 

1:8:6 

CuS+5ft. 

Alunookn, 

1:8:6 

3tlS»+18fiL 

Alum,  I.     (Alum  Gr.), 

1:8:6 

&S+SS«4-24fl. 

Epsomite,  III.     (ErsoMrrs  Gr.), 

1:3:7 

%S+7fi. 

Goslaritb,                  " 

1:3:7 

2n5+7fl. 

Copperas,  IV.     (Vitriol  Gr.), 

1:8:7 

^e§+7tT. 

BlERERlTE,                              " 

(Co,  S[g)S+7fl. 

f  Ptromeline,                " 

ISTi,  B,  tL 

JOIIANNITE, 

tr,  S,  fi. 

Glauber  Salt,  IV. 

1  :  8  :  10 

SfaS+lon 

BOTRYOOENE,  IV. 

1:2:3 

(k\  fi)g*+»fiL 

COPIAPITE, 

Pe,  S,  fi. 

Apatklitr, 

Alunite,  VI.     (Alu.vite  Gr.), 

i^|--i 

]iS+83fcl5-f6fi. 

f  Jarosite,  VI. 

t,  ^e  or  Pe,  S,  fi. 

Wkbstkritk, 

1:1:9 

SlS+9^ 
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P1B8OPHANX, 

LiNARITK,  IV.  f^bS+Cufi. 

Bboohantitb,  in.  CaS+sOufl:. 

LxmoMiTB,  Cii^+3^S+12fi[. 

MXDJIDITB, 

f 

MISENTTE,  A.  Seaeehi,  Mem.  Geol  sulla  Campania,  1849,  p.  98. 

In  silky  fibres  of  a  white  color.  Soluble ;  in  taste,  acid  and  bitter. 

Compo9iti<m, — ^&9-f-£[S.     AnalysiB  by  Scacchi,  (loc.  cit  and  J.  t  pr.  Ch.  It,  64) : 

3  56-93,        i  86-67,        5l  0*88,        fl  6-12=100. 

Fuses  easily  in  the  flame  of  a  spirit  lamp. 
Occnrs  in  a  hot  tufa  cavern,  near  Misene. 

POLYHALTTE. 

Trimetric.  A  prism  of  115**,  with  acute  edges  truncated.  Usually 
in  compact  fibrous  masses. 

H.=2-5 — 3.  G.= 2-7689.  Lustre  resinous  or  slightly  pearly. 
Streak  red.  Color  flesh  or  brick-red,  sometimes  yellowish.  Trans- 
lucent— opaque.    Taste  bitter  and  astringent,  but  very  weak. 

C(mipo9itiQn. — BS-f  ^fi,  in  which  %=A,  iSlg,  Ca  in  the  ratio  1:1:2,  (analyaes 
1  to  8),  or  1 :  1  :  4,  (anal.  6).  Analyses:  1,  Stromeyer,  (Unters.  i,  144);  2,  Biam- 
melsberg,  (Poffg.  Ixviii,  612) ;  8,  C.  A.  Joy,  (Inang.  Dissert,  49) ;  4,  6,  yon  Haaer, 
(Sitz.  Wien.  zi,  886): 

NaGl         9e  tL 

019        0-84  6*96=98-94,  Strom. 

01 1        0-88  6-24,  Si  0-2=100,  Ramm. 

1-76  li'eSo-86  6-41,  ]!!raS0'76=99-21,  Joy. 

12-16         6-68=100,  T.  Haner. 

0-28  9e  0*41  6-06=100-62,  t.  Haner. 

Becomes  onaqae  in  the  flame  of  a  candle,  and  of  a  brownish  color.  B.B.  ftiaet 
instantly.    But  slightly  soluble  in  water. 

Occurs  at  the'miBes  of  Ischl,  Aussee,  Hallstatt  and  Ebensee,  in  Anatria,  with 
common  salt,  gypsum,  and  anhydrite;  at  Berchtesgaden  in  Bavaria. 

The  name  Polyhalite  is  derived  from  voXtff,  many,  and  k\t,  salt,  in  aUoaion  to  the 
number  of  salts  m  the  constitution  of  the  mineral. 

The  specimens  from  Vic  in  Lorraine,  analysed  by  Berthier,  are  sappoaed  to  be 
glauberite  mixed  with  rock  salt 

GYPSUM.    Sulphate  of  Lime.    Alabaster.    Selenite.    Satin  Spar.    Gypa.    Plaater 

of  Paris.    Sehanmkalk.     F^^c. 

Monoclinic.  C=66^  14',  7:7=138**  28',  It :  li=128**  81'; 
a-.h:  c=0-9  :  1  :  2-4135.     Angles  from  B.  and  M. 

O  :  ii=66''  14'.         O  :  7=67°  52'.  O  :  4t=126°  12'. 

0  :  li=l2r  44'.      O  :  2=98°  46'.  1  :  1=143°  42'. 

0  :  3i=87°  58'.         0  :  1=88°  8'.  2$ :  2t=lll°  42'. 

0  :  1=125°  35'.        O  :  21=145°  41'.  1  :  7=122°  17'. 
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CaS 

SgS 

ffl 

1. 

Ischl, 

44-47 

20-08 

27-70 

2. 

Aussee, 

46-48 

20-69 

2810 

8. 

Gmund, 

42^8 

19-86 

28-11 

4. 

Hallstatt, 

66*41 

11-04 

14-81 

6. 

Ebensee, 

6118 

18-68 

1912 

I>KeCBlFTTrC   KEftMAUViT. 


ClcavBpo:  a  emiiieiit;  /imperfect,  fibnnis:  O  impcrftet.  coe- 
choiilnl.  Twinn :  plane  of  composition  O,  «e  in  t  s^k,  rcentem; 
ntygU  104°  :t2' ;  alw>  It  or  plane  tmncadng  ed^gc  1  :  1.  and  re~ 


v^itt."-!!);:  titi);U>  Tr>'-''  :V2\  iiiAile  hv  plane  u,  form  often  leoticnlar. 
i»nw!lirs:oM»to.  Uini.<'llRr  and  granular;  often  maniTe,  mndaMoe- 
liHuis  tt^arlv  iit)i^ttli>al>lo. 


II.  V 

poarlv 


:l-5 — 3.  <'i.  =  2oH — 3R3S.  when  pnre  cryBfala.  Lnstreofti 
,  .  _  ami  !iltiiiiii};.  otlior  lattv  siili vitreous.  Maseive  varietiee 
*'fton  jilistomiig,  soniotinies  dull  earthy.  Color  osnally  white; 
thxtiotinu'^  j:'^.''"'  flifli-red.  hoiu\v -yellow,  ochre-yellow,  bine;  im- 
purt,"  varu'tit"!*  otton  Mack.  ln\>wn,  red,  or  reddisn-brown.  Streak 
wliit*,',     Trauspatvnt — opaque. 

30-9S.    D*  I> 

Ldiod,  4*48  of  ulic*. 

>4l.     B.R  l>wi>ni«*  kipaijut-wh^tr.  eifoliates.  sod  fall*  to  pov- 

\  it  fiMM  with  difficulty  to  a  vhilf  cnameL     Tfae  vhite  povdrr 

ival,  '  r  nM>utf ofJ.  Mwn  bM<>ni«#  Terr  firrnlj  aolid.     No  efferroccDM 

iHiNL     Soluble  in  4<V  to  a<X>  p*m  or  «ster. 

vari«lj(* bivcbIIa]  Srlfni^r  ■  the  finr  m«f«iTCTariclin^7aia«t(r; 
•-^f^r.  Srlummhtik  it  a  rarirtr  in  amall  h-alra  of  «  pearlv  Imtn. 
.'lOM  vitvnuTt  b«>l)  in  K«ondari'  c»nptn«a,  and  ia  alao  foand  ia 
it  Jvpoaiti;  o<-«a*ioDBUy  id  rryitalline  rocki.  It  ia  alao  a  pro- 
o««ami^  about  famaroW,  or  where  anlphnr  gsaaa  ara  aacaping, 


Qmy'lii m.  —Ok?- f  iBssSu IrAnrif  acid  4S'5I.  Iiin«  S9-U,  n 
Tlvt>*  fcnail  in  ifac  Ky)i*uni  of  lb«  luk-ano  of  Albav.  iaiand  of  L 
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being  formed  from  the  sulphuric  acid  generated,  and  the  lime  afforded  by  the  decom- 
posing lavas — lime  being  contained  in  augite  and  labradorite.  It  is  also  produced 
Dy  the  decomposition  of  pyrites  when  lime  is  present;  and  often  about  snlphor 
springs  where  sulphuretted  hydrogen  is  emittea,  this  gas  chauging  through  reafi- 
tiou  with  vegetable  matter  into  sulphuric  acid.  Gypsum  is  also  deposited  on  the 
evaporation  of  sea- water  and  brines. 

Fine  specimens  are  found  in  the  salt  mines  of  Bex  in  Switzerland ;  at  Hall  in  the 
Tyrol ;  in  the  sulphur  mines  of  Sicily ;  in  the  gypsum  formation,  near  O^ana,  in 
Spain ;  in  the  day  of  Shotover  Hill,  near  Oxford ;  and  l&rge  lenticular  crystals  have 
been  met  with  at  Montmartre,  near  Paris.  Derbyshire  affords  the  fibrous  varieties. 
Alabaster  occurs  at  Castelino,  86  miles  from  Leghorn,  whence  it  is  taken  to  Florence 
for  the  manufacture  of  vases,  figures,  &c  Gypsum  ^so  occurs  in  acicular  crystals 
in  most  volcanic  regions. 

This  species  occurs  in  extensive  beds  in  several  of  the  United  States ;  and  more 
particularly  New  York,  Ohio,  Illinois,  Vir^nia,  Tennessee,  and  Arkansas,  and  is 
usually  associated  with  salt  springs.     Also  in  Nova  Scotia,  Peru,  Ac. 

Handsome  selenite  and  snowy  gypsum  occur  in  New  York,  near  Lockport,  (occa- 
sionally t  682),  in  limestone  along  with  pearl  spar  and  anhydrite ;  also  near  Camillus» 
Onondaga  County,  occasionally  crystals  are  met  with  in  the  vicinity  of  Manlius 
In  Ohio,  large  transparent  crystals,  have  been  found  at  Poland  and  Can  field, 
Trumbull  County ;  in  Maryland,  large  grouped  crystals  on  the  St.  Mary's  in  clay; 
also  near  the  mouth  of  the  Patuxent;  in  Iowa,  in  perfect  crystals  in  the  shales  of 
the  coal  measures  on  Cedar  river,  a  branch  of  the  Des  Moines,  and  elsewhere  on  the 
latter  river.  Selenite  and  Alabaster  occur  in  Davidson  County,  Tennessee,  and 
large  beds  of  gypsum  with  rock  salt  in  Washington  County,  Virginia,  eighteen 
miles  from  Abingdon.  In  the  Mammoth  Cave,  Kentucky,  it  presents  singular  imita- 
tions of  vines,  flowers,  and  shrubbery. 

Plaster  of  Paria,  or  gypsum  which  has  been  heated  and  ground  up,  is  used  for 
making  moulds,  taking  casts  of  statues,  medals,  Ac,  for  producing  a  nard  finish  on 
walls ;  also  in  the  manufacture  of  artificial  marble,  as  the  scagliola  tables  of  Leg- 
horn, and  in  the  elazing  of  porcelain. 

The  fibrous  variety  when  cut  en  cabochotif  and  polished,  resembles  cat's  eye. 

Gypsum  is  related  in  form  to  heulandite,  a  fact  brought  out  in  the  view  above 
taken  of  the  crystallization,  (Am.  J.  Sci.  [2],  xvii,  85).  To  the  table  of  observed 
planes  the  lettering  of  Brooke  and  Miller  for  the  planes  is  added.  Plane  /of  f.  584 
would  be  situated  on  fl  588,  between  2%  and  8t  below,  or  the  back  2t  and  :;t  above. 
Kengott  obtained  from  an  English  crystfd  2i  :  2i=lll°  14',  (Sitz.  Wien.  Ak.  zi). 

NoTS. — ^The  gypsum  of  East  River,  Pictou,  Nova  Scotia,  according  to  Prof  W.  R 
Johnson,  and  Uiat  of  Southern  Virginia,  according  to  Prof  W.  B.  Rogers,  lAm.  J. 
Sci.  [2],  V,  113,  1848),  contain  1  atom  of  water  to  2  of  sulphate  of  lime,  (2CaS-{-A)> 
The  iHMsage  of  anhydrite  into  gypsum  is  exemplified  on  a  large  scale  in  many 
places,  as  at  the  Canaria  valley  and  at  Bex  in  Switzerland,  (Blum,  Pseud,  p.  24 ; 
Am.  J.  ScL  xlviii,  69),  and  the  compound  here  described  may  have  been  formed  in 
the  coarse  of  the  transition. 

Altcrkd  Forms. — Gypsum  occurs  altered  to  caldte. 

ASTRAKANITE,  Bose, 

In  impeifect  prismatic  cryHtals,  whitish  and  translucent. 

Oompontion, — ftg5-|-^a34"il^=^ulphate  of  magnesia  85*9,  of  soda  42*5,  water 
21  -6^    Analysis  by  Gobel : 

fTaS  41-00,    2i[g9  85*18,    1^  21*56,    Mg  Ci  0-^8,     Gypsum  and  sand  1*75. 

From  the  salt  lakes  east  of  the  mouth  of  the  Volga.  Rammelsberg  suffffests  that 
this  species  may  be  the  same  as  Blodite.  The  BlotUte  of  John  from  Ischl  afforded 
John,  ftgS  86*66,  STaS  88*84,  ftnS  0*88,  NaCl  0*88,  Ift  22*00=:92*66,  with  0*84  nU 
phate  of  peroxyd  of  iron. 

MASCAGNINE.    Maskagnin,  Kartien^  Reu»i,    Sulphate  of  Ammonia. 

Trimetric.  /:  /=107o  40',  <>:  17  =  122°  5«',  a:b:  />=  1-5437 : 
1 :  1*8680.     Cleavage:  ?i perfect;  ()  imperfect. 
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O  :  ii=160^  34^.        \%  :  if(ba8.)=58»52'.  H  :  12  =111''  16'. 

O  :  31=1250  34'^        31 .  »i=  iigo  52'.        j  :  j  (over  7)=87^  26'. 

Usnally  in  mealy  crusts  and  stalactitic  forms. 

B[.=2 — 2-5.  'G.=1-72 — 1-73.  Lustre  when  crystallized,  vitre- 
ous. Color  yellowish-gray,  lemon-yellow.  Translucent.  Taste 
pungent  and  bitter. 


^^Mii|M»n<um.— NHH)S+2]&=Sii]phiiric  mcid  62-8S,  NHH>  84-67,  water  IS-Oa 
M>lT6t  readily  in  water. 

Oocura  aboat  volcanoes,  in  the  fisooree  of  the  laTa,  as  at  Etna,  Yeanvins,  and  the 
Lipari  Isles,  and  is  one  of  the  products  of  the  combustion  of  mineral  coaL  It  was 
named  in  honor  of  Professor  Mascagni,  its  discoverer,  (v.  Dei  Lagoni  del  Sineses 
del  Valterrano  in  Siena,  1779). 


COQUIMBITE.    White  Copperas.    Neutrales  Sehwefelsanrea  Eiaenozyd. 

Hexagonal.  Prisms  usually  with  the  terminal  edges  deeply  re- 
placed. O  :  1=151°,  /:  1=1190, 1 :  l=:128o  8'.  Cleavage:  / 
imperfect    Also  in  fine  granular  masses. 

H.=2 — 2-5.  G.=2 — 2*1.  Color  white,  yellowish,  brownish, 
sometimes  with  a  pale  violet  tint    Taste  astringent. 

OftmponHon, — 9e3'-|-9]^=^alphiiric  acid  42*7,  perozyd  of  iron  28*5,  water  28*6 
=10a     Analyses:  1,2,  H.  Rose: 

S  9e  21         Oa        Ag        Si  £[ 

1.  Oryttalline,    43*66       2411       0*92      0*78      0*82      0*81       80 '10=1 00 -04^  Rose. 

2.  Oranular,      48*56       86*21       0*78       0*U      0*21       0*87       29-98=100-24,      " 

Wholly  soluble  in  cold  water :  if  the  solution  be  heated,  peroxyd  of  iron  is  co- 
piously precipitated.  Dilute  muriatic  acid  dissolves  the  whole,  ezeept  a  portion  of 
silica. 

Forms  a  bed  in  a  feldspnthic  or  traehytic  rock,  in  the  province  of  Coquimbo, 
about  half  a  da^'s  iourney  from  Copiapo.  The  bed  of  salt  is  on  the  increase,  and 
is  probably  derived  from  decomposmg  sulphurets.  Pits  twenty  feet  deep  have  been 
formed  in  it  by  the  people  of  the  country.  Occurs  also  in  Olivia  near  Calama, 
eonstitutiuff  the  greater  part  of  a  large  bill. 

J.  H.  Blake  refers  here  octahedral  crystals,  (Blakeite  o{  last  edition  of  this  work), 
from  Coquimbo^  analyzed  by  hiin.  (Jour.  Bost.  Soc  N.  Hist.),  as  follows :  S  41  "SV.  Fe 
28-79,  £1  1*05,  lilg  0*30,  §i  0*82,  H  20*40=99*68.  The  same  octahedral  form  was  as- 
sumed on  rccrystallizatioo.  It  is  possible  that  the  mineral  examined  was  an  iron 
alum.     Requires  further  investigation. 


CYANOSITE.     Cyanose,  Beud.    Sulphate  of  Copper.     Blue  Vitriol.     Copper  Vit- 

riol.     Kupfervitnol.     Chalcanthit,  Oloeker, 
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Triclinic.  O  :  7=109^  32',  O  :  /= 
127°  40',  I:  7^=123°  10',  O  :  1=125° 
38',  I:  1=126°  10',  O  :  ti=120^  50', 
O  :  il=103o  27'  and  76©  33'.  Cleav^ 
age:  /imperfect,  T  very  imperfect 
Occurs  also  amorphous,  stalactitic,  ren- 
iform. 

II.=2-5.  G.=2-213.  Lustre  vit- 
reous.    Color  Berlin-blue  to  sky-blue, 


HYDB0U8  SXTIaFHATBS. 


381 


of  different  shades.    Streak  uncolored.     Subtransparent-— translu- 
cent.   Taste  metallic  and  nauseous.     Somewhat  brittle. 

C^^oft^ton.— CuS-4-5lt=Sii]phQric  acid  82*1,  oxyd  of  copper  81*8,  water  86*1. 

B.B.  on  charcoal  with  Boda  affords  metallic  copper.  SoluUe  in  water.  A  poliah- 
ed  plate  of  iron  introduced  into  the  solution  causes  the  copper  to  he  deposited 
upon  it 

Blue  vitrol  is  found  in  waters  issuing  from  mines,  and  in  connection  with  rocks 
containing  copper  pyrites,  by  the  decomposition  of  which  it  is  formed.  Its  foreign 
localities  are  the  Itaramelsberg  mine  near  Goslar  in  the  Hartz,  Fahlun  in  Sweden, 
also  Anfflcsea,  and  Wicklow ;  also  Rio  Tinto  mine,  Spain.  The  waters  of  the  Rio 
Tinto  mine  have  yielded  annually  1800  cwt  of  copper,  consuming  2400  cwt  of 
iron.  At  Wicklow  about  600  tons  of  iron  were  laid  in  the  pits  at  one  time,  and  in 
about  twelve  months  the  bars  were  dissolved,  and  every  ton  of  iron  yielded  a  ton 
and  a  half  to  {wo  tons  o{  a  reddish  mud,  which  was  oxyd  of  copper,  each* ton  af- 
fording 16  cwt.  of  pure  copper.  Found  at  the  Hiwassee  copper  mine  in  Polk  Co., 
Tennessee,  80  miles  from  Cleveland. 

When  purified,  it  is  employed  in  dyeing  operations,  and  in  the  printing  of  cotton 
and  linen,  and  for  various  otiier  purposes  in  the  arts.  It  is  manufactured  mostly 
ftom  old  sheathing  copper,  copper  trimmings,  and  refinery  scales. 

ALUNOGEN,  Beudant.  Feather  Alum,  in  part.  Hair  Salt,  in  part.  Neutral  Sul- 
phate of  Almnina.  Davyt  Federalaun.  Halotrichite,  Oloeken  Haarsalz,  Wer- 
ner,   Thonerde  Schwefelsaure. 


Usually  in  delicate  fibrous  masses  or  crusts ;  also  massive. 

H.=l-5 — 2.  G.=1'6 — 1*8.  Lustre  vitreous — silky.  Color  white, 
or  tinged  with  yellow  or  red.  Subtranslucent — subtransparent. 
Taste  like  that  ot  common  alum. 

Composition. — SlS'4~l8^=^lumina  16*42,  sulphuric  acid  86*99,  water  48*69. 
Analyses :  1,  2.  Boussingault,  (Ann.  Ch.  Ph.  xxz,  109);  8,  Mill,  (Quart.  Journ.  1828, 
p.  882);  4,  HartwaU,  (Jahresber.  x,  178);  6,  H.  Rose,  (Pogg.  xxvii,  817);  6,  7,  8,  9, 
Rammelsberg,  (Pogg.  xliii,  180,  899);  10,  Horapath,  (Chem.  Gaz.  1846,  p.  422): 

£l        S        £[        l?e      %      6a        Si 
16*00  86-40  46*60   0*004  0*004  0*002 =99*010,  Bouss. 


1.  Salduna, 

2.  Pasto, 

8.  Chioachi,  Davyte^ 

4.  Milo, 

6.  Copiapo, 

6.  Kolosoruk, 

7.  Friesdorf, 

8.  Potschappel, 

9.  Freienwalde, 


14*98  86*68  49*84    

16*00  29*00  61-80    1*20 

14*98  40*31  40*94    


0*86 


14*63  36*97  44*64   2*68     0*14 
16*67  86*82  48*61 
14*87  87*88  46*16 
12-78  86-71  47*02 
11-23  36*64  48*84* 


10.  AdeUide,N.S.W.,  17*09  86*63  46*70   

*  And  loss. 


— =100f»0, 

— =Earthy      3*0= 

100-00,  MiU. 
113,  S'a   1*18,  ito-26, 
HCl  0*40=100,  Hart 
1*37=100*38,  Rose. 

=100,  Raram. 

0*16  fi:o*22,*'e2*46=l 00*24,  B. 
0*64,iv0S2,^ei)*67,ftnl*02,  R. 
0*46  Si  0-43,  tfi  0*72,  t.  0*47, 
Jiiln  0*81=100,  Ramm. 
Cu0*04  and  earthy  substance  (1*60,  H. 


0*27 
1*91 


B.B.  intumesces  and  fuses  easily.    Very  soluble. 

This  species,  a  hydrous  sulphate  of  alumina,  results  both  from  volcanic  action 
and  the  decomposition  of  pyrites  in  coal  districts  and  alum  ahalet,  and  occnra  at 
the  localities  above  mentioned,  besides  many  others.  It  ia  found  as  an  effloree- 
oence  in  numerous  places  in  the  United  States 

A  salt  of  allied  composition  from  Ararat,  analyzed  by  GobeU,  (Schw.  J.  U,  401), 
afforded  alumina  88*76,  sulphuric  acid  68-68,  sulphate  of  protoxyd  of  iron  2-78:= 
100*11^1^15*;  the  water  was  not  determined. 
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The  Keramohalite  of  J.  Jurask^,  (Ost  Blat  t  Lit  1847),  from  near  EonigBberg  in 
Hungary,  has  the  same  composition  as  alunogen.  It  occnrs  in  crystalline  crusts  and 
also  in  six-sided  tables,  with  two  angles  of  92°  and  four  of  184°,  the  crystallisation 
monooliuic  G.=l*d — 1'7.  Jurasky  obtained  for  its  compositioa,  M  14*S0,  tt 
216,  5  86-76,  6  44*60,  insoluble  2-01=99-81. 

Occurs  in  thick  druses  with  iron  vitrioL 

NATIVE  ALUM. 

Under  the  head  of  Alum  are  included  several  compounds,  mo- 
nometric  in  crystallization,  having  the  general  formula  ft9+Sl9'+ 
a4£[,  &  standing  for  different  bases,  as  potash,  soda,  magnesia,  pro- 
toxyd  of  manganese,  &c.  CrystaJs  octahedral,  (f.  11,.  16).  Solu- 
ble in  water.    Taste  astringent,  more  or  less  like  common  alum. 

1.  Potash  Alum.    Native  Alum.    Kalialaun. 

Usually  fibrous,  or  as  an  efflorescence.  H.:=2 — 2*5.  G.=1'75.  Vitreous,  the 
fibrous  varieties  sometimes  somewhat  pearly.     Color  white.    Transparent— opAqua, 

C^mj^ott^iofk— £:S-f-%S'+24£[=Sulphate  of  potash  18*4,  sulphate  of  alumina 
86*2,  and  water  46*4.*  B.B.  fuses  in  its  water  of  crystallization,  and  froths,  forming 
a  spongy  mass.  Soluble  in  from  16  to  20  times  its  weight  of  cold  water,  and  in 
little  more  than  its  weight  of  boiling  water. 

Effloresces  on  argillaceous  minerals,  and  more  particularly  alum  slate.  Whitby,  in 
Yorkshire,  is  a  noted  locality,  also  Hurlet  and  Campsie  near  Glasgow.  Also  ob- 
tained at  the  volcanoes  of  the  Lipari  isles  and  Sicily.  Gape  Sable,  Maryland,  if* 
fords  large  quantities  of  alum  annually. 

2.  Soda  Alum.    Solfataute,  8h^.    Alun  sodif^re,  Duf,    Natronalamu 

In  fibrous  crusts  or  masses.  IL^2— S.  G.^1  *88.  Resembles  the  preceding,  but 
more  soluble. 

CompoHiian. — ^aS+^lS*-|-24£L=Sulphate  of  soda  16*6,  sulphate  of  alumina  87*4, 
water  47*1.     Analysis  bv  Thomson,  (Ann.  Lye.  N.  Y.,  1828): 

From  St  Juan  near  Mendoza,  3tl  12*00,  l^a  7 '96,  S  87-70,  H  41*96=99*62. 

Occurs  on  the  island  of  Milo,  at  the  Solfatara  near  Naples,  and  near  Mendoza,  on 
the  east  of  the  Andes. 

Tlioinson  found  for  the  composition  of  a  soda  alum  from  Southern  Peru,  which 
he  called  Subsesquisulphate  of  alumina  (L.  and  £.  PhiL  Mag.  xxii,  188),  i\  22*66, 
iSfa  and  S  6*60,  S  82*96,  fi  39*20=101*20.     G.=l-684. 

8.  Magnesia  Alum.  Pickbuinuite,  Hayet.  Magnesia-alaun,  Ramm.  Talkerde- 
alaun,  Kobell. 

In  white  fibrous  masses,  and  in  efflorescences  like  the  preceding.  Lustre  silky. 
Becomes  opaque  on  exposure. 

Composition, — ]i!lgS+3tlS*+24fi;=Sulphate  of  magnesia  18*4,  sulphate  of  alumina 
88-8,  and  water  48*8.     Analysis  by  A.  A,  Hayes,  (Am.  J.  Sci.  xlvi,  860) : 

From  near  Iquique,  S.  A.,  3tl  12180,  Ag  4  682,  5  86*822,  £[  46*460,  ]^e  and  &n 
0*480,  Oa  0126,  HCl  0*604=99*744. 

Part  of  the  magnesia  is  often  replaced  by  protoxyd  of  manganese,  producing  a 
Manoano-magnbsian  Alum. 

^  Stromeyer  obtained  (Pogg.  xxxi,  187)  for  a  specimen  from  a  cave  near  Boajesman 
river,  southern  Africa : 

3tl  11-616,     ftg  8*690,     fin  2*167,     3  86*770,     fl  46*789,     KCl  0*206=100 -86. 

It  covers  the  floor  of  the  cave  to  a  depth  of  six  inches.  The  roof  is  a  reddish 
quartzose  conglomerate,  containing  magnesia  and  pyrites.  It  rests  on  a  bed  of 
epsom  salt,  1^  inches  thick. 

Manganeaian  Alum.  Apjohxite,  Olocker.  ]((nS-|-SlS'+24A=Su]phate  of  man- 
ganese 16-S,  sulphate  of  potash  37*0,  water  46*7.  Occurs  near  Lngoa-JBay,  in  South 
Africa. 
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Apjohn  (Phil.  Mag.  xii,  108)  obtained, 

XI  10-66,        »n  7*88,        §  82-79,        tL  4816,        fig  S  1-08=100. 

It  is  found  in  fine  crystallizations  like  aabestus,  with  a  silky  lustre.  An  almn 
from  Alum  Point,  Great  Salt  Lake,  Rocky  Mountains,  affor^d  Dr.  L.  D.  Qale, 
(Stansbury's  Exped,  to  the  Salt  Lake,  420),  in  an  imperfect  analysis :  3  18*0,  Si  4^0, 
iLn  8-9,  H  73-0.    Crystallizes  in  acicular  (4-sided  f )  prisms. 

Iron  Alum.  HAJ-OTBionrrB.  Eisenalaon.  Federalaun  and  Haarsalz  in  part 
Alun  de  plume,  Dnf, 

Fibrous,  silky,  yellowish  white;  becomes  dull  and  pulverulent  on  exposure. 
Taste  like  that  of  alum,  but  somewhat  inky. 

C7ompo«tft<m.— !^e§-|-Xl§'+24l9[=:Sulphate  of  iron  16-4,  of  alumina  87^0,  water 
46*6=100.  Analyses:  1,  Berthier  (Ann.  d.  Mines,  v,  267);  2,  Rammelsberg,  (Pogg. 
xliii,  899) ;  8,  B.  SiUiman,  Jr.,  (priyate  communication) : 

£1  ^e  9  fig  £[ 

1.  8-8         120        34-4        0-8        44-0=100,  Berth. 

2.  Morsfeld.     10*914      9*867     86*026     0-286     48*026,  &  0*484=100,  R. 

8.  Oroomiah,  10*617      8*160    88*812      41*611,31  3*840,  Pe  1-060=99*680,  S. 

Occurs  at  Bodenmais  and  at  Morsfeld  in  Rhenish  Bayaria.  Also  at  Oroomiah, 
Persia,  where  the  inhabitants  use  it  for  making  ink  of  a  fine  quality.  Specimens 
analyzed  by  Dr.  Thomson  from  Curlet  and  Campsie,  appear  to  be  iron-alum  mixed 
with  sulphate  of  iron.  Occurs  probably  at  Rossville,  Richmond  Co.,  N.  T.  (Beck). 
The  name  HcUotriehite  is  from  ^A(,  lo/^  and  0pc^,  hair. 

The  Hvenalt  of  Forchammer  (Berz.  Jahresb.  xxiii,  268)  is  an  allied  alum  in  which 
part  of  the  alumina  is  replaced  by  peroxyd  of  iron,  and  part  of  the  protoxyd  of 
iron  by  magnesia.     It  contained — 

51  11-22,         Fe  1-28,         tfi  4*67,         fig  219,         3  8616,         fi  4663=100. 

Formula,  (^e,  fig)  5-|-(il,  Pe)  3"+24fl.    From  Iceland. 

Halotriehine  of  Scacchi  (MenL  Geol.  Camp.,  Nap.  1849,  p.  84)  is  a  silky  alum  from 
the  Solfatara,  etc.,  giving  the  formula  8FeS4-24lS"-i-64fi.  It  aflForded  51  9*76. 
("e  10-20,  S  84-12,  water46-92. 

Ammonia  Alum.  TsouEBMiarrK.  Fibrous  and  in  octahedrons  like  the  preceding. 
a=l— 2.     G.=l-66. 

(7om;w>w/ton.— NH*03-f  5lS"-|-24fl=Sulphate  of  ammonia  14*6,  of  potash  37*8, 
water  47-6.  Analyses:  1,  Pfaff,  (Handb.  der  Analyt.  Chem.  ii,  47);  2,  Lampadiua, 
(Glib.  Ann.  Ixx,  182,  Ixxiv,  808);  8,  Stromeyer,  (Pogg.  xxxi,  137): 

51  NH'  3  1^  fig 

1.  Tichermig,       1214  668  36*00  46*00  0*28  =100.  Pfaff. 

2.  "  12-84  4-12  88-68  44*96  =100,  Lamp. 

8.  "  11*602        3*721         86*066        48*890        0*1 16=99*898,  Strom. 

B.B.  yields  with  soda  ammonia,  and  on  charcoal  alone,  sulphate  of  ammonia. 
From  Tschermig,  Bohemia.  This  salt  is  manufactured  and  used  in  France  in  place 
of  potash  alum. 

YOLTAITE,  A,  SeaeehL    R.  Acad.  Sci.  Nap.  1840. 

Monometric.  In  octahedrons,  cubes,  dodecahedrons  and  combi- 
nations of  these  forms. 

Lustre  resinous.  Color  dull  oil-green,  greenish-black,  brown  or 
black.     Streak  grayish-green.     Opaque. 

Compo««cm.— i'eS-}-FeS"-f24ti,  Scacchi=^e3  164, Pe3'  40-6,  fl  44-0.  Dufr^- 
noy's  analysis  is  not  correct  according  to  Scacchi,(Mem.  Geol.  Camp.  Napoli,  1849,89). 

Soluble  in  water  with  difficulty  and  at  the  same  time  decomposes.  Abich  has  ob- 
tained a  similar  salt  artificially,  in  which  part  of  the  alumina  is  replaced  by  per- 
oxyd of  iron. 

This  species  was  first  obserred  at  the  Solfatara  near  Naples,  by  Breislak,  (1792). 
It  has  been  found  by  F.  Ulrich  at  the  Rammelsberg  mine,  near  Goslar.  The  last 
contains  protoxyd  of  manganese,  as  well  as  of  iron. 
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EFSOMITE,  B€ud.    Epsom  salt    Bittenak,  Wem.    Sulphate  of  Magnesia. 

Trimetric  and  generally  hemiliedral,  in  the  octahedral  modifica- 
tions. /:  7=90°  34',  O  :  11=150°  2' ;  a :  J :  c=0-5766  :  1  : 1-01. 
n :  n(ba8al)=59o  27',  U :  11  (basal) =59°  56'.  Cleavage :  brachydi- 
agonal,  perfect.  Also  in  botryoidal  masses  and  delicately  fibrous 
cmstB. 

IL=2-25.  G.=l*751.  Lustre  vitreous — earthy.  Streak  and 
color  white.    Transparent — translucent    Taste  bitter  and  saline. 

(JomponHon.—  'Sl[g'5-\-1'6L,  when  piire=Magnesia  16*26,  sulphurio  aeid  8S*5S, 
water  61*22..  B.K  deliquesces,  but  is  difficultly  fusible  before  the  water  of  crystal- 
lixation  is  driven  oft     Very  soluble  in  water.     Does  not  effervesce  with  the  acids. 

Common  in  mineral  waters,  and  as  an  efflorescence  on  rocks.  In  the  former  state 
it  exists  at  Epsom.  At  Idria,  in  Carniola,  it  occurs  in  silky  fibres,  and  is  hence 
called  kairtalt  by  the  workmen.  Also  obtained  at  the  gypsum  quarries  of  Mont- 
martre,  near  Paris ;  in  Fitou,  Dep.  of  the  Aude,  France ;  in  Aragon  and  Catalonia, 
in  Spain  ;  in  the  Cordillera  of  St.  Juan,  in  Chili ;  and  in  a  grotto  in  Southern  Af- 
rica, where  it  forms  a  layer  1^  inches  thick.  The  salt  from  this  last  locality  was 
analyzed  by  Stromeyer,  and  found  to  contain  sulphate  of  magnesia  42*654,  sul- 
phate of  manganese  7-667,  water  49*248=99*564.  The  roof  of  the  grotto  is  a 
quartsose  conglomerate,  containing  maneanese  and  pyrites. 

The  floors  of  the  limestone  caves  of  Kentucky,  Tennessee,  and  Indiana,  are  in 
many  instances  covered  with  Epsomite,  in  minute  crystals,  mingled  with  the  eaiih. 
In  the  Mammoth  Cave,  Kentucky,  it  adheres  to  the  roof  in  loose  masses  like  sbow 
balls.  It  effloresces  from  the  calcareous  sandstone,  ten  miles  from  Coeymans,  on 
the  east  face  of  the  Uelderberg,  If.  Y.  Said  to  occur  also  over  the  California  plains, 
east  of  San  Diego,  (Am.  Jour,  of  Sci.  [21,  vi,  889).  Also  effloresces  from  a  pyri- 
tiferous  serpentine  at  Marmora,  Canada  West. 

Sulphate  of  magnesia  is  dimorphous.  According  to  Haidinger  and  Mitscherlieh, 
the  above  described  form  is  produced  when  crystallization  takes  place  below  15^  0, 
(60®  F),  but  a  monoclinic  form,  between  26°  Cand  80**  C. 

GOSLARITE,  ffaid.     Zinc  Vitriol.     Sulphate  of  Zinc     Zinc  Sulfate,  ff.    White 

Vitriol. 

Trimetric:  I:  /=r90°  42';  0  :  n=150^  10';  a:b:  e=0-5735  : 
1  :  1-0123.  Observed  planes  /,  n,  u,  t%  IT,  It,  1,21.  li :  II  (top) 
120°  20',  n  :  n  (top)=120°  3',  0  :  1=140^  57i',  1 : 1  (mac.)=127^ 
27',  1 : 1  (bracli^=12G^  45'.     Cleavage:  n  perfect. 

H.=2— 2-5.  G.=2-036;  1-9— 21.  Lustre  vitreous.  Color  white, 
reddish,  bluish.  Transparent — translucent.  Brittle.  Taste  as- 
tringent, metallic  and  nauseous. 

Com/>o«7i<m.— 2n§-f'7fl=Sulphuric  acid  27*9,  oxj^d  of  zinc  28*2,  water  48*9=100. 

In  a  matrass  vields  water.  B.B.  intumesces,  gives  oflF  its  sulphuric  acid,  and  cor- 
ers  the  charcoal  with  a  white  coating  of  oxyd  of  zinc.     Easily  soluble  in  water. 

This  salt  is  supposed  to  be  formed  by  the  decomposition  of  blende.  It  occurs  at 
the  Bammelsberg  mine  in  the  Hartz,  at  Schemnitz  in  Hungary,  at  Fahlnn  in  Swe- 
den, aod  at  Holywell  in  Wales.     It  is  of  rare  occurrence  in  nature. 

It  is  manufactured  for  the  arts,  and  is  very  extensiTcly  employed  in  medicine  and 
dyeing.  Whit^?  vitrei,  as  the  term  is  used  in  the  arts,  is  the  sulphate  of  zinc  in  a 
granular  state,  like  loaf  sugar,  produced  by  melting  and  agitation  while  cooling. 
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COPPERAS.     Green  Vitriol     Melanterite,  Beud.    Eisen-Yitriol,  ffauM,    Sulphate 

of  Iron. 

Monoclinic.    (7=75°  40';   /:  7=82^  21',  587 

0  :  li=123^  U'i  a:b: c=VS10  :  1  :  0-8474. 

0  :  w=104o  20'.  O  :  -li=136°  13'. 

O  :  7=80°  37'  0  :  li=123°  44'. 

0  :  -Jt=159^  6'.  -1  :  -1=101^  32'. 

Cleavage :  0  perfect,  /  less  so.    Generally 
massive  and  pulverulent. 

H.=2.  G.= 1-832.  Lustre  vitreous.  Col- 
or, various  shades  of  green,  passing  into  white ; 
becoming  yellowish  on  exposure.  Streak  un- 
colored.  Subtransparent— -translucent  Taste 
sweetish,  astringent,  and  metallic.  Fracture 
couchoidal.    Brittle. 

Compo8ition, — J*e5-|-7fi=^ulDhario  acid  28*8,  protoxyd  of  iron  25*9,  water  46 18. 

B.B.  becomes  magnetic ;  yielas  a  g^reen  glass  with  borax.  Soluble  in  twice  its 
weight  of  water,  and  the  solution  is  blackened  by  a  tincture  of  nut  galls.  Expos- 
ed to  the  air,  becomes  coTered  with  a  yellow  powder,  which  is  the  sulphate  of  the 
peroxyd  of  iron. 

This  salt  usually  proceeds  from  the  decomposition  of  iron  pyrites,  which  readily 
affords  it,  if  occasionally  moistened  while  exposed  to  the  atmosphere.  Occurs  near 
Goslar  in  the  Hartz,  and  also  at  Hnrlet  near  Paisley,  and  in  several  of  the  Saxon 
and  Hungarian  mines.  Usually  accompanies  iron  pyrites  in  the  United  States,  oc- 
curring as  an  efflorescence ;  at  Copperas  Mt,  a  few  miles  east  of  Bainbridge,  Ohio, 
it  is  associated  with  alum  and  pyrites.  It  is  employed  in  dyeing  and  tanning  and 
in  the  manufacture  of  ink  ana  Prussian  blue. 


BIEBERITE,  ffaid     Cobalt  vitriol     Red  Vitriol.    Sulphate  of  Cobalt     Kobalt- 

yitriol.     Rhodalose,  Beud 

Monoclinic.  Usuallj  in  stalactites  and  crusts,  investing  other 
minerals.  Lustre  vitreous.  Color  flesh  and  rose-red.  Subtrans- 
parent — translucent    Friable.    Taste  astringent. 

Compotition. — (Co,  ]!i[g)S-|-'7A>  from  Winkelblech's  analysis.  Analyses:  l,Kopp, 
(Gehlen's  J.  12],  yi.  167);  2,  Winkelblech,  (Ann.  d.  Pharm.  xiii,  266);  t,  Beudant; 
4,  6,  Schnabel,  (Kamni.  4th  SnppL  118): 

ft 
41-66=100,  Kopp. 

46*880.  iStg  3'864=99-666,  Winkelblech. 
41*2,  90  0*9,  Beudant 

46*22,  Ca  0*48,  Ag  0*88,  CI  0*09,  earthy  subst  114 

=^00*12,  Schn. 
98-18,  Ca  tr,,  Ag  tr.,  CI  0*06,  earthy,  24-04=100, 8. 


s 

Co 

1. 

Bieber, 

19*74 

88-71 

2. 

<• 

29*068 

19*909 

8. 

u 

80*2 

28*7 

4. 

Siegcn, 

28*81 

28-80 

6. 


20*84 


16*60 


In  a  matrass  yields  water,  and  when  strongly  heated,  sulphurous  a«id.    Comina- 
nicates  a  blue  color  to  glass  of  borax. 
In  the  rubbish  of  old  mines  at  Bieber,  near  Haoau,  and  at  Leogang  in  SaliibarK 
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PTROMELINE,  v,  KobelL    Nickel  Vitriol,  T.  8,  Hunt. 

In  capillary  interlacing  crystals,  apparently  rhombic,  or  as  a 
greenisn-white  efflorescence.    Taste  metallic  astringent. 

Compoaition, — ^A  hydrated  sulphate  of  nickeL  Heated,  givee  off  water,  and  the 
residue,  which  is  perfectly  soluble,  is  simply  sulphate  of  nickeL 

At  Wallace  mine,  Lake  Huron,  upon  a  siilphuret  of  nickel  and  iron,  mostly  as  an 
efflorescence. 

This  description  is  from  Hunt  Pyromeli'M  of  v.  Eobell,  (J.  t  m.  Ch.  Iviii,  44), 
is  probably  the  same  species.  It  occurs  as  an  earthy  crust,  pale  yeQow,  with  natire 
bismuth  and  arsenical  nickel  at  the  Friekerichs  mine  ne«r  iSayrent  &B.  intumea^ 
ees  and  shoots  out  into  worm- like  processes,  (whence,  the  name),  becoming  pale  yel- 
low ;  with  a  stronger  heat  fuses  to  a  gray  magnetic  bead;  gives  reactlona  of  a  ny- 
drous  sulphate  of  nickel  mixed  with  some  arsenic  acid. 

JOHANNITE.    Sulphate  of  the  Protoxyd  of  Uranium.    UranTitrioL 

Monoclinic.  ^=85°  iff,  I:  /=69°.  Crystals  flattened,  and 
liom  one  to  three  lines  in  length ;  arranged  in  concentric  dmsesor 
reniform  masses. 

H.=2 — 2-5.  G.=3'19.  Lustre  vitreous.  Color  beautaful  eme- 
rald-green, sometimes  passing  into  apple-green.  Streak  paler. 
Transpaient — translucent ;  sometimes  o^iaque.  Taste  bitter,  rather 
tlian  astringent. 

Compotition. — According  to  John's  researches,  a  hydrous  sulphate  of  the  pretoiyd 
of  uranium. 

Somewhat  soluble  in  water.  Solution  precipitated  chestnut-brown  by  pmsaiate 
•f  potash,  yellowish-green  by  alkalies,  and  in  brown  flocks  by  an  innision  of 

nut^alls. 

Discovered  by  John  near  Joachinistahl  iu  Bohemia,  after  whom  the  species  is 
named.  Found  also  at  Joi  anngeorgenstadt ;  and  reported  from  the  Middletown 
feldspar  quarry  by  Shepard. 

Uranoreen,  Hartmann,  (Urangrun,  Uranchalzit).  A  basic  sulphate  of  the  ozyds 
of  copper  and  uranium.     From  Joachimstabl. 

QLAUBER  SALT.    Sulphate  of  Soda.    Mirabilite,  Haid,    Ezanthalose,  Beudant. 

Soude  Sulfat^e,  H.     Glaubersalz. 


'  T/  / 


688_  Monoclinic.    (7=72°  15',  I:  7=86° 

31',  O  :  lt=130°  19';a:b:  ^=1-1 089 
:  1  :  0-8962.  Observed  planes  as  in  the 
annexed  figure. 

)0  :  n=107°45'.     1  :  l(front)  93°  12'. 
O  :  it=147°34'.     -1  :  -l(front)110*'  42'. 
0  :  li=122°5'.       ii  :  lr=130°  10'. 
O  :  -it=155°  41'.  a  :  it=104o  ^i^. 
W=^  O  :  2i=113°  0'. 

Cleavage :  ii  perfect.     Usually  in  efflorescent  crusts. 

H.=i-5 — 2.    6.=1-481.    Lustre  vitreous.    Color  white.  Trans- 
parent— opaque.    Taste  cool,  then  feebly  saline  and  bitter. 


/"/ 

^  ^ 

V 

\ 

•  • 

tt 

I       M 

^     >^ 

i  y^ 

"^l^iiJ:: 
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OomjooHtion. — jSTaS-f-lOlS^^da  19*8»  snlphnric  aeid  24*8,  water  66-9.  BeudanfB 
Exaritkalote  from  YeeaYius  contains  but  two  of  water,  (2£[). 

Occurs  at  Ischl  and  Hallstadt  in  Austria,  also  in  Hungary,  Switzerland,  Italy, 
Spain,  Ac.  Abundantly  deposited  at  the  hot  springs  at  Carlsbad.  At  Eailua,  on 
Hawaii,  Sandwich  Islands,  abundant  in  a  cavern,  and  forming  from  the  action  of 
volcanic  heat  and  gases  on  salt  water ;  effloresces  with  other  salts  on  the  limestone 
below  the  Genesee  Falls,  Rochester,  N.  Y. ;  also  near  the  Sweetwater  river,  Rocky 
Mountains. 

The  artificial  aalt  was  first  dbcovered  by  a  German  chemist  by  the  name  of 
Glauber,  and  hence  its  name. 

Taking  the  plane  li  as  2t,  the  axee  are  nearly  those  of  pyroxene,  becoming 
a  :  6  :  e=:0'66445  :  1  :  0*896^ 


BOTRYOGEN.    Red  Iron- vitriol    Neoplase,  ^tfudl    Bother  Vitriol.    Per  Sulfate 

Rouge,  Dij/*. 

MoDoclinic.    C^62^  26', /:  7=119°  66',  589 

0  :  l*=162o  li' ;  a\h:  c=0-9188  :  1  : 
1'5884.  Observed  planes  as  in  the  figure, 
with  also  li  (on  acute  solid  angle  of  base), 

1  (on  acute  edge  of  base),  and  i%.  O  :  /= 
113°  37',  O  :  U=125°  31',  O  :  1=121°  4', 
/:  .2=160°  54',  i%  :  .i=98°  16',  8t :  8i= 
141°,  O  :  81=160°  80' ;  I  and  iS  vertically 
striated.  Cleavage  parallel  to  /.  Crystals 
usually  small.  Often  in  reniform  ana  bo- 
tryoidal  shapes,  consisting  of  globules  with  "'^ 
a  crystalline  surface. 

H.  =  2 — 2*5.  G.  =  2-039.  Lustre  vitreous.  Color  deep  hy- 
acinth-red ;  massive  varieties  sometimes  ochre-yellow ;  streak 
ochre-yellow,  a  little  shining.  Translucent  Taste  slightly  as- 
tringent. 

Com;>o#t/»on.— Je^S'-l-Sl^eS'+Seft,  Berx.=(^|i'e'-|-i5^e)S"-|-9fi=Sulphate  of  prot- 
ozyd  of  iron  19*0,  ib.  of  perozyd  48 '8,  water  82-7=100.  Analyses  by  Benselios, 
(Afh.  iv,  807)  ; 

te^  tf3?«!&  ftgS  CaS      £[  and  loss. 

1.  6-77  86-85  26*88  2*22  28-28=100. 

2.  6-86  89-92  17-10  6-71  81-42=100. 

B.B.  intumesoes  and  gives  off  water,  producing  a  reddish-yellow  earth,  which,  by 
using  the  reduction  or  ozydizins  flame,  is  changed  to  protozyd  or  perozyd  of  iron. 
Remains  unaltered  if  kept  dry,  out  in  a  moist  atmosphere  it  becomes  covevad  with 
a  dirty  yellowish  powder.  Partly  soluble  in  boiUng  water,  leaving  an  ochreous 
residue. 

Occurs  at  the  copper  mine  of  Fahlun,  in  Sweden,  coating  gypsum  or  pyrites. 
Named  from  0orp9f,  a  bunek  of  fftrnpet. 


GOPIAPITE,  ffaid,    TeUow  Copperas.    Basisches  Schwefelsaures  Eisenozyd. 

In  small  grains,  sometimes  consisting  of  delicate  hexagonal 
tables;  angles  undetermined.  Cleavage:  basal,  perfect  Abo 
fibrous  and  incrnsting. 

Lustre  pearly.     Color  yellow.    Translucent 
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Ocmponiion. — AnalysM :  1,  2,  H.  Rose,  (Pogg.  zxvii,  809) ;  8,  Prideauz,  (cor- 
rected) :                 *  ,         -.         . 

S         9e        £1      Ag      3i       Ca        £[ 

1.  Foliated,  Copiapite,     31T-60  ii611     1-96     264     1*87      29*67=101  •84.ROM. 

4.  JPtbroua,  StyptieUe,      81-78  2811      0*59     1-48     1-91     86*66=100*68,     " 

8.  Chili,  JPtbro/erHte,      289  84 4        86*7=100, Prideaux. 

The  first  gives  the  formula  9e*§*-|-18d,  and  the  second  (called  StypticUe)  29eS* 
-f-21&  But  it  is  doubted  that  they  arepure  chemical  compounds.  The  third  is 
the  FihroferriU  of  Prideaux,  formula  Fe"g*4-27fl. 

Found  incrusting  the  Coquimbite,  in  the  district  of  Copiapo,  a  province  of 
Ooquimbo. 

The  Pittieite  of  Beudant,  from  Fahluu,  (or  Vitriol  Ochre),  contains,  according  to 
Berzelius,  Sulphuric  acid  16*9,  peroxyd  of  iron  62*4,  water  21*7:=Pe*S+d^ 

A  stalactitic  iron  sinter  from  Hackelsberg,  (Pogg.  Ixzxix,  489),  afforded  Hoch- 
stetter,  S  16*19,  9e  64*84,  fi  20*70,  Pb  0*61,  Cu  and  As,  trace^lOO-U,  Another, 
from  Rammelsberg  in  the  Hartz,  afforded  Jordan,  (J.  t  pr.  Ch.  iz,  96),  S  9*796, 
l^e  68-760,  A  16*624,  Zu  1  293,  Ou  0600,  impurities  4*187=100. 

Mist.  At  Ranamaelsberg,  near  Goslar  in  the  Harts,  an  impure  sulphate  of  the 
peroxyd  mixed  with  other  sulphates  is  called  Misy.  It  occurs  in  small  crystalline 
scales  pearly  in  lustre  or  subvitreous,  color  sulphur-bellow ;  scales  rhombic  taUes 
with  the  acute  lateral  edge  truncated.  Decomposed  in  water,  but  not  property  sol- 
uble.    Analysis  by  Dr.  List,  (Ann.  Chem.  u.  Pharm.  Ixxiy,  289): 

9  42*922,     9e  80*009,     2n  2*491,     IJlg  2*812,     &  0*818,     &  21*891=100. 

In  another  trial  S  48'2i)8,  9e  80*865.  Excluding  impurities,  the  composition  be- 
comes 5  47*076,  Pe  40*622,  fl  12-813=dPe*Si»+6H,  or  Copiapite  with  two-thirds 
less  of  water. 

APATELITE,  Meillet,  Ann.  d.  Mines,  [4],  iii,  808. 

Resembles  Copiapite. 

Cbm/HwrtoH.— 2Pe*S"+8fl.     Analysis  by  Meillet,  (loc  cit): 

3  42*90,     Pe  63-80,     S  3 •96=1001 6. 

It  occurs  at  Meudon  and  Auteuil,  in  small  friable  nodules  or  balls  of  a  clear  yellow 
color,  disseminated  in  an  argillaceous  bed  connected  with  the  plastic  clay. 

TEonzmt,  Breit. — Supposed  to  be  a  hydrous  sulphate  of  peroxyd  of  iron ;  but 
composition  not  ascertained.  Occurs  in  small  pyramidal  and  acicular  crystals,  and 
massive.  H.=r6 — 2.  Color  clove-brown.  Easily  soluble  in  water,  and  attracts 
moisture  readily.  From  near  Schwarzeuberg  in  \Saxony,  and  Braimsdorf  in  the 
Ersgebirge. 

ALUNITE.    Alum  Stone.    Alaunstein.    Alumine  sous-sulfat^e  alkaline,  JET. 

f40  Rhoinbohedral.     7?:7?=89o  10',  O: 

^  =  124:°  40',  Breit.;  a=l-2523.  Ob- 
served planes  -ff,  (9,  and  the  rlionibohe- 
drons  f ,  ^,  -|,  and  -2,  Breit. 

O  :  2=109°  4'.         0:J%  =178°  42'. 
O  :  1=119°  57'.       I   :  |=82o  26'. 
O:  7  =  128°  55.'       2  :  2=70°  8'. 

Cleavage :    basal   nearly  perfect ;    B  indistinct.     Also   massive, 
having  a  granular  or  impalpable  texture. 

n.=3-5— 4.     a=2-58— 2-752.     Lustre  of  R  vitreous,  basal 
plane   somewhat   pearly.      Color   white,   sometimes   grayish   or 
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reddish.  Streak  white.  Transparent — subtranslucent.  Fracture 
flat  conchoidal,  uneven  ;  of  massive  varieties,  splintery  ;  and  some- 
times earthy.     Brittle. 

Composition, — ^fe5+35lS+6fi=Alumina  87*13,  sulphuric  acid  88*68,  potash  11 '84, 
water  18*00.  Analyses:  1,  2,  Cordier,  (Ann.  des  M.  iv,  206,  and  t,  208,  and  Ann. 
Ch.  Phys.  iz,  71);  8,  Descotils,  (Ann.  d.  Mines,  i,  819);  4,  Berthier,  (Ann.  d.  Mines, 
[4],  u,  469);  6,  Sauvage,  (ib.  [4],  x,  86) : 

%1          5  & 

81-80  27-00  6-80 

89-66  86-49  1002 

40-0  86-6  18-8 

26-0  27-0  7-8 

80-0  81-0  9-40 

The  silica,  which  is  an  impurity,  amounts  to  60  per  cent  in  some  varieties.  B.B. 
decrepitates,  and  is  infusible  both  alone  and  with  soda.  With  borax,  forms  a  col- 
orless globule.  In  a  matrass  yields  water,  and  finally  sulphate  of  ammonia.  When 
pulverued,  soluble  in  sulphuric  acid. 

Met  with  in  crystals  at  Tolfa,  near  Civita  Vecohia,  in  the  neighborhood  of  Rome; 
also  at  Musay  and  Bereghszasz  in  Hungary ;  on  Milo,'  Areentiera,  and  Nevis,  Gre- 
cian Archipelago ;  and  at  Pic  de  Sancy,  France,  Dep.  Puy  de  Dome.  It  occurs  with 
volcanic  rocks.  The  compact  varieties  from  Hungary  are  so  hard  as  to  admit  of 
bein^  used  for  millstones.  Alum  is  obtained  from  it  by  repeatedly  roasting  and 
Uxiviating,  and  finally,  crystallizing  by  evaporation. 


1.  Mt.  Dor, 

2.  Tolfa,  cry*<., 
8.  Tuscany, 

4.  Hungary, 
4.  Milo, 


9e 
1-44 


4-0 


^        Silica 

8-72    28-40=9816,  Cord. 
14-88  (and  loss).  Cord. 
10-6      =100,  Desc 

8*2      26-6=100,  Berth. 
10-6       19=100,  Sauv. 


JAROSrrE,  Breithaupt,  Berg.  u.  HOttenm.  Ztg.  1862. 

Rhombohedral.  R  :  i?=88o  58' ;  O  :  -ff=124^  32' ;  a= 
1-2584:.     Cleavage:  basal.     G.=3-256.     Color  yellowish. 

Composition.— Perhaps  4S+4^eS+6B[r+Pettj  Ramm ;  ikg+4  PeS+9fl:,  Gelb- 
eisenerz,  Ramm.  Analysis:  1,  Richter,  (loc  cit);  2,  Rammelsberg,  (Pogg.  zliii, 
182);  8,  Scheerer,  (Pog.  xlv,  188): 

5  l?e  j^  £:  ]$ra         •£[ 

1.  JaroHte,  288        626  1*7        6-7*        9-2=98-9,  Richter. 

2.  GelMtenerz,     82111     46-786  Ca  0648     7-882     18-664  (<r.  of  Am. )= 

100-986,  Ramm. 

8.  8oda'CopperasM'42      49*87  4-08        18-18=99*66,  Soheer. 

a  With  litUe  toda. 

The  potash-copperas  (Gelbeisenerz,  Vitriolgelb)  from  Bohemia  is  recognised 
by  Rammelsberg  as  related  to  the  Jarosite,  though  perhaps  not  identical  with  it 
The  soda-copperas  is  similar. 

From  Baranco  Jaroso  in  the  Sierra  Almagrera,  Spain.  May  be  isomorphous  with 
alunite. 


WEBSTERITE,  Levy,  Duf.     Aluminite.     Hallite.    Subeulphate  of  Alumina. 

Reniform,  massive ;  impalpable. 

H.=l — 2.  G.=l-660(>.  Lustre  dull,  earthy.  Color  white. 
Opaque.  Fracture  earthy.  Adheres  to  the  tongue,  and  is  meagre 
to  the  touch. 

OompoiiHon, — SlS+9H=;Alamina  29*8,  sulphuric  acid  28-2,  water  47-0.  Anal- 
yses :  1,  Stromeyer,  (Untera.  99) ;  %  Schmid,  (J.  £  pr.  Ch.  zzzii,  496) ;  8,  4,  Strom- 
eyer,  (loc  cit);  6,  Dafrtfnoy,  (Min.  ii,  1846»  866);  6,  Dumas,  ^ibi);  7,  Lasaaigne, 
(Ann.  Ch.  Phys.  xziz,  98) ;  8,  Marohand,  (J.  f.  pr.  Ch.  zxzii,  xzxiii);  9,  Backs,  (ib); 
10,  Wolff, (ib.) ;  11,  Marohand,  (ib.);  12,  Martens,  (ib.) ;  IS,  Schmid,  (ib.)  : 
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46*^72s=100,  Stromeyer.  - 
46-84,  Oa  lias=100,  Schmid 
46-84=100,  Strom. 
46-76=100,  Strom. 
46-80=99  97,  Ihifrtnoy. 
47-00=100,  Dumas. 
89-94,  OaS  080=100,  Laaaaign^ 
48*80=99*76,  Marehand. 
4918,  CaO  1-00=10011,  Backs, 
47-07,  CaO  l*68=100,.Wolft 
47-i=100-2,  Marehand^ 
60-00=100,  Martens. 
49:08=99*74,  Schmid. 

The  formula  of  the  analyses  1  to  6,  (true  websterite),  is  Sl5+9^*.  '^^  othen  an 
ai^er  different  compounds  or  impure  webeterite.  Rammelsbarg  writes  their  eonati- 
tntion  as  follows,  putting  W  for  the  above  formula: 

No.  7,  2W-|-Xl{ffl). 

Nos.  8—10,  2W+3Xltt«,  (=Xl»5'4-86fl:,  Marehand), 
No.  11,  8W+2XI&*.  fi  (=Xl»S«+86fl,  Marehand). 
Noe..l2,  18,  W4-Xlfi[«,  (=2tl»3+16fl,  Marehand). 

A  rariety  from  Huelgoet,  analysed  by  Berthier,  eorresponds  to  2W-f>8iEl£[l 

Fuses  with  difficulty.  Easily  soluble  in  acids  without  effervescence.  Absorbs 
water,  but  does  not  fedl  to  pieces.    At  100^  0.  gives  up  half  its  water. 

It  occurs  at  Newhaven,  Sussex,  in  reniform  and  botryoidal  concretions,  imbed- 
ded in  ferruginous  clay,  which  rests  on  the  chalk  strata ;  also  under  similar  eircom- 
stances  at  Epernay,  in  Lunel  Vieil,  and  Auteuil,  in  France,  and  in  plastic  clay,  with 
gypsum,  at  Halle  and  Mori  in  Prussia. 
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1. 

Halle, 

20-268 

28-866 

2. 

It 

29*28 

28-26 

8. 

Mori, 

80*98 

28-68 

4. 

Newhaven, 

29-87 

28-87 

6. 

Lunel  Vieil, 

29-72 

28-46 

6. 

Auteuil, 

80-00 

28-00 

7. 

Epernay, 

89-70 

80.06 

8. 

a  of  Halle, 

89-60 

11-46 

9. 

« 

87-71 

12-22 

lOi 

«< 

88-81 

12-44 

11. 

M 

86-00 

1700 

12. 

«i 

86-96 

14-04 

18. 

l< 

86-17 

14-64 

PISSOPHANE,  BreUhavpt    Gamsdorfiite. 

Amorphous,  or  stalactitic. 

H.  =  1'5.  6. =1*93 — 1*98.  Lustre  vitreous.  Color  pistachio-, 
asparaffus-,  or  olive-green.  Transparent.  Very  fragile.  Fracture 
conchoidal. 

Composition, — Erdmann  (Schweig  J.  Ixii,  104)  obtained  : 


%1          Pe 

3 

j(5r 

1.   Green, 

86166     9-788 

12-700 

41  -690    gangue  and  loss,  0-717=100, 

2. 

86-301     9-799 

12-487 

41-700                    "            0-709—100. 

8.    Yellow, 

6-799  40-060 

11-899 

40131                "          i-iii=ioa 

Probably  not  a  simple  mineral.  Perhaps  Nos.  1  and  2,  B'S+16fi,  and  No.  3,  S^3 
+16tt.  The  relation  in  the  former  is  more  exactly  fi*§*-j-80H.  For  the  most  part 
insoluble  in  water.  Easily  soluble  in  muriatic  acid.  KB.  becomes  black.  In  a 
glass  tube  gives  alkaline  water. 

Occurs  at  Garnsdorf,  near  Saalfeld,  and  at  Reichenbach,  Saxony,  on  alum  slate. 


LINARITE,  Brooke,     Capreous  Anglesite.    Cupreous  Sulphate  of  Lead,  Brooht, 

Bleuasur.     Kupferbleispath.     Linant. 

Monoclinic.     C=77°  15' ;  /:  /(over  ii)=61%  0  :  lt=140°  6', 

a  :h  :  (?= 0*4927  :  1 :  0-5745.     Observed  planes,  as  in  the  annexed 

figure,  with  also  Ji,  %i^  f^  and  2i,  on  the  acute  edge  between  OsaiA 

'  n,  and  the  lateral  plane  it  (B.  &  M.)  O:  w=102^  45',  it :  lt=105* 


HYDBOUB    SULPHATES. 
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35',  a  :  2^=128°  6',  ii  :  §i=96°  18'.  Twins :  composition  face  ii 
common;  O:  6^=154:'' 30'.  Cleavage: 
very  perfect  parallel  to  ii ;  less  so  to  O. 
H.=:2-5— 3.  G.=5-2— 5-5.  Lustre 
vitreous  or  adamantine.  Color  deep 
azure  blue.  Streak  pale  blue.  Trans- 
lucent.    Fracture  conchoidal. 

Gompotition. — I^b5-|-Culf^=^ulphat6  of  lead  ^S-^,  ozyd  of  copper  19*8,  wat«r  4*5. 
Analyses:  1,  Brooke, (Ann.  PhiL  [2].  iv,  117,  1822);  2,  Thomson,  (Phil.  Mag.  1840, 
Dec.  402): 

1.  Wanlockhead,        ^bB'JC^        <Ju  18-0        fi  4*7=98  1,  Brooke. 

a.  "  74-8  19*7  6*6=100.  Thomson;  G.=6*2187. 

In  the  blowpipe  flame,  it  affords  indications  of  copper  and  lead. 
This  mineral  occurs  atLeadhills;  also  at  Roughten  Gill,  in  Cumberland,  in  crys- 
tals sometimes  an  inch  long;  at  Linares  in  Spain,  and  near  Ems. 

AxTSRXD  FoRVs. — Linarite  occurs  altered  to  Cerusite,  a  change  like  that  of  Angle- 
site  to  Cerusite. 


BROOHANTITE.     Brochantit,  Levy.    Eonigine,  Levy.     Krisuvigite,  Forchhammer, 

Trimetric.  /:  7=104^  10',  O  :  2t=147°  lij';  a  :  J  :  t?=0-3232 : 
1  : 1-2838.     Observed  planes  as  in  the  annexed  figure,  with  ej. 
i?  :  ia  (ov.  ii)=114°  36',  11 :  It  (ov. 
il)=28°  8',  it  :  11=104°  4',  Tt :  2i  ^^^ 

(ov.  6>)=114°  29',  12  :  u=90°. 

Cleavage :  ii  very  perfect ;  /  in 
traces.  Also  massive;  reniform with 
a  columnar  structure. 

H.=3-6— 4.  G.=3-8— 3-91.  Lus- 
tre vitreous.  Color  emerald-green, 
blackish-green.  Streak  paler  green. 
Transparent — translucent. 

Comjwm/ion.— CuS-f8Cufl[=Cu*  S  fl"]=Sulphuric  acid  17-7,  protoxyd  of  cop- 
per 70*3,  water  12-().  Analyses:  1,  2,  Magnus,  (rogg.  xiv,  141)  ;  8,  Forchammer,  (J. 
t  pr.  Ch.  XXX,  396);  4,  Berthier,  (Ann.  Ch.  Phys.  1,  860): 

S  Ou         2n        Ph  fl 

1.  Retzbanya,     17*182     62*626     8181     0*080     11*887=99*866,  Magnus. 

2.  "  17*4*26     66*986     8*146     1*048     11*917=100*471,  Magnus 

Z.  Krisuvigite,    18*88       67*76       12*81=99*44,  Forchhammer. 

4.  Mexico,  16*6        662         17*2=100,  Berthier. 

The  last  from  Mexico,  corresponds  to  C5u*S  A*. 

Rivot  fouad  in  crystals  of  orochantite  of  a  fine  green  eolor,  which  afforded  a 
alight  effervescence  with  acids.  S  19  4,  ()u  67*9,  £[  18*6,  with  Cu  6*0,  C  1*2,  d  1*2= 
98*2.  The  mineral  had  undergone  partail  alteration,  as  shown  by  the  carbonate  of 
copper  present,  (Delesse*s  Extr.  de  Min.,  Ann.  d.  M.  [6],  iii,  740X 

Kb.  fuses  on  charcoal  and  yields  metallic  copper. 

Occurs  in  small  but  well  defined  crystals,  with  malachite  and  native  eopper,  at 
Katherinenbnrg  in  Sfibwia ;  the  Koalgint  was  found  nk  tlM  Mmb  loeality ;  alao  in 
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small  brilliant  crystals  with  malachite  in  a  quartsose  rock  near  Roufffaten-Oill,  in 
Cumberland ;  and  at  Retzbanya.    The  Erisuvigite  occurs  in  small  beds  at  Krisarig 
in  Iceland. 
Brochantite  was  named  by  Levy  after  Brochant  de  Yilliers. 


LETTSOMITE,  Percy,  Velvet  Copper  Ore.  CoiYre  Yelout^,  Levy.  KapfentammterL 

Occurs  in  spherical  globules  or  in  druses  consisting  of  short  del- 
icate fibres,  and  having  an  appearance  like  velvet.  Color  clear 
smalt-blue.     Lustre  pearly. 

CbmpoMtiofi.— (Cu*S+8]9[)4-(Sl3-f-9£Q  Rammelsberg^ulphnric  acid  16*78,  ozyd 
of  copper  49*86,  alumina  10*76,  water  22*69.  Analyses  by  J.  Percy,  (PiiiL  Mag.  [8], 
xxxYi,  100)  : 

9  £l  9e  Cu  H 

16*89  11-70  4816         2806=98-80. 

14*12         11*06        118  46*69        28*06,  insoL  2-86=98-86. 

Occurs  sparingly  at  Moldawa  in  the  Bannat,  coating  the  eayities  of  an  earthy  hy- 
drated  ozyd  of  iron ;  and  according  to  Percy,  a  white  amorphous  snbetance  oocnrs 
sparingly  with  it,  consisting  of  alumina  and  sulphuric  acid. 


MEDJIDITE,  /.  L,  Smith,  Am.  J.  Sci.  2d  ser.  y,  887.      Sulphate  of  Uranimn  and 

Lime. 

Massive,  with  an  imperfectly  crystalline  structure. 
H.=2-5.     Lustre  vitreous  in  the  fracture.     Color  dark  amber. 
Transparent. 

Compotition. — ^S-fCaS+lsfi,  according  to  Smith.  In  a  m&trasa  easily  yields 
watier.  At  redness  blackens,  being  converted  into  oxyd  of  uranium  and  sulphate 
of  lime.     Dissolves  readily  in  dilute  muriatic  acid. 

Occurs  near  Adrianople,  Turkey,  on  pitchblende,  associated  with  Liebigite  in 
some  places  with  crystals  of  sulphate  of  lime  ;  also  at  Joachimstahl,  with  Liebigite 
on  Uranium  ore.  Supposed  to  be  due  to  the  decomposition  ofpyrites.  Externally 
often  dull  from  loss  of  water.  It  was  named  in  honor  of  the  Turkish  sultan  Abdul 
Medjid. 


IV.  BORATES. 

Boracic  acid  occurs  in  but  few  minerals ;  viz.  Datholite,  Danburite,  Axi- 
nite,  Tourmaline  and  Warwickite,  with  the  following.  It  is  a  remarkable 
fact  that  in  all  of  them,  as  far  as  known,  the  crystallization  is  either  hemi- 
hedral  or  oblique.  Boracite  and  Rhodizite  are  hemihedral  moDometric; 
Danburite,  hemihedral  trimetric ;  Tourmaline,  hemihedral  rhombohedral ; 
while  Danburite  and  Axinite  are  triclinic.  In  Tourmaline  and  Axinite, 
boracic  acid  acts  the  part  of  a  base ;  and  if  the  same  may  be  admitted  to 
be  the  case  in  Boracite,  it  is  in  composition  as  well  as  form,  related  to  the 
protoxyds  and  magnetite. 


BORATES. 


398 


BORACITE,  Werner,    Borate  of  Magnesia,  P,    Borazit    Magn^de  borat^e,  R, 

Monometric ;  tetrahedral.     Figs.  1.  53,  54,  and  the  following. 
Observed  planes  as  in  the  figures,  witn  also  22  and  5f . 
Cleavage :  octahedral,  in  traces.    Also  amorphous. 

644 


H.=7.  G. = 2-974,  Haidinger;  2*9134,  massive,  Karsten.  Lus- 
tre vitreous,  inclining  to  adamantine.  Color  white,  inclining  to  gray, 
yellow  and  green.  Streak  white.  Subtransparent — translucent. 
Fracture  conchoidal,  uneven.    Pyro-electric,  even  when  massive. 

Oon^xmtiorL — lSrg"B*=Boraeio'aoid  70*0,  magnesia  80'0.  Stromejer,  (Gilbert's 
Annalen,  xlWii,  215),  Arf^edson,  (K.  V.  Ao.  H.,  1822,  p.  92),  and  Rammelflberg, 
(Pogg.  zliz,  446),  obtained : 

Boracic  aoid,      67  69*6  69*262 

Magnesia,  8S=100,  St     80*3=100,  Ar£     80-748=100,  Ramm. 

A  compuct  boraeite  from  Stassfarth,  afforded  Karsten,  (Pogg.  Ann.  Izz,  667),  Mag- 
nesia 29*48,  boracic  acid  69*49,  with  1*08  of  carbonate  of  iron  and  manganese,  and 
hydrated  oxyd  of  iron.     H.=^*6,  G.=2*91. 

B.B.  intumesces,  and  forms  a  glassy  globule,  crystalline  and  white  on  ooolins. 
Observed  in  beds  of  anhydrite,  gypsum  or  salt :  in  crystals  at  Kalkbere  and  Schild- 
stein  in  Liineberg,  Hanoyer ;  at  Segeberg  near  Kiel  in  Holstein  ;  at  Luneyille,  La 
Meurthe,  France  :  massive  or  as  part  of  the  rock  of  the  Salt  Mine  at  Stassfarth, 
Prussia. 

RHODIZTTE,  G,  Rot,  Poggendorff*s  Annalen,  xzadii,  268. 

Monometric  and  tetrahedral,  like  boraeite;  planes  1  smooth 
and  shining,  i  often  uneven.    H.=8.    6.=3'3— 3*42. 

B.B.  in  the  platinum  forceps,  fuses  with  difficulty  on  the  edges  to  a  white  opaaae 
glass,  tinging  the  flame  at  first  green,  then  green  below  and  red  above,  and  nnailj 
red  throughout.     With  borax  and  salt  of  phosphorus,  fuses  to  a  transparent  glass. 

Supposed  to  be  a  lime  boraeite.  It  was  found  by  G.  Rose  in  minute  crystals  ob 
red  tourmalines  from  near  Mursinsk,  Siberia,  and  named  from  *f6t^ti»,  in  allnaion 
to  its  tinging  flame  red.    The  largest  orystals  seen  were  two  linea  in  diamatar. 


HYDROBORACrrS^  ffeu.    Hydrous  Borate  of  lima  and  Magiwaia, 

Besembles  fibrous  and  foliated  gypsum.    H.=2.    G.=l*9 — ^2. 
Color  white,  with  spots  of  red  from  iron.    Hun  plates  translacent, 
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CSDmponfion.— CB'fi'+fig^*'MSB=Boradauid4T'),Uiiie  U-S, 
w«ter  271.    AnalfKa  by  M.  Hee»,  (Pogg,  xna,  49): 

fi  C>  ftg  H 

I.    4S-92i         I8-iS8        10-430        SS-BIOslOO. 
3.     4S-Sa  lB-74  lO-Tl  S0-8S=10a 

D  iratar,  and  Tidding  • 

--... e  reaction.     DiHolTea  gMilj  in  morUtio  *nd  nitric  moidi. 

Hf  drobar»eit«  iru  Srat  obaerred  by  Hess,  in  m  collection  of  Caneauui  mini 


In  maasee  having  a  globular  form,  consisting  of  interwoven 
fibres.    Opaqae,  snow-wliite,  silky,  and  having  a  peculiar  odor. 

CbMponfton.— Ca6'44fi[,  HayessBoracic  acid  4S'98,  lime  IS-4e,  water  SOT. 
Aoalysca:  1,  A.  A.  Hajea,  (Am.  Jour.  SeL  [i],  xriii,  9B);  S,Beehi,  (ih.  xrii,  1»): 

B       da       a 

1.  Peru,        4flll        18-e»        88-00— lOa 
i.  Tlucany,  OllSB      iO'SeO      16-SBO=10a 

Hayea  obeervce  in  Am.  J.  S«L  iviii,  96,  Jaly,  1864,  tbat  the  pure  mineral  doee 
not  canton  aoda,  and  the  aoda  in  the  following  analysea  he  attribntea  to  imparitiea. 
Clez  obtained,  (Ann.  Ch.  a.  Fharm.  tu,  49),Boracia  acid  49*6,  Utne  lB-9,  *oda  8-8, 
water  26-8  ;  nud  A.  Diek,  (PhiL  Mag.  [4],  vi,  60),  Boracic  acid  (by  low)  4S-4S,  lima 
14)1,  soda  e-aS.potaahO-Dl.salphnrio  acid  1 -10,  HaCl  S'fl6,Band  0-SS, /and  P  tract 
Ulei  gives  the  formnla  ^a,  sCa,  fiB-f  toS.  (Named  Ultiitt  in  Uat  adition  of  thii 
work,  on  the  gronnd  of  a  inppoeed  differenee  in  oompoiitioii  from  the  Haycaine> 

Occnrs  OTsr  the  dry  plain!  near  Iquiqne  io  Sonthem  Pern,  in  white  renifonn 
nuuacs,  from  the  site  of  a  hazlenat  to  that  of  a  potato,  where  it  »  eallod  liia;  the 
maraee  oonsigt  of  interwoven  silky  fibres  which  rapidly  absorb  water,  and  haT« 
a  atightly  saline  taste.  It  is  associated  with  Pickeringlte.  Ha  mineral  analynd 
by  Profeeaor  Beohi  forma  an  incrustation  at  the  Tuscan  lagoons. 

BORAX.     Tincal.     Pounxn.     Swaga.     ZbIl    Borate  of  Soda. 

M«  Moiioclinic.     0=73°  25',  /:  7=87°,  O  :  2i= 

49';    aih:  c=0-4906  :  1  :  0-9095.      Ob- 
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served  planes  as  in  the  annexed  figure,  with  also 
4t.  0  :  1=7^°  40'  and  101^  20°  O  :  1=139' 
30',  O  :  2=115«  53',  O  :  4^=114"  51j,  O  :  tt= 
90',  n  :  /=133°  30'.  Cleavage:  ii  j)erfect;  / 
less  so;  it  in  traces.  Plane  of  composition  it:  O  : 
:  0=146°  50'. 

H.=2— 2-5.  Q.=l-716.  Lustre  vitreous- 
resinous  ;  sometimes  earthy.  Color  white ;  some- 
times grayish,  bluish  or  greenish.  Streak  white. 
Translucent  —  opaqae.  Fracture  coochoidal. 
Bather  brittle.    Taste,  sweetish-alkaliiie,  feeble. 

Cb)npo*{'ioH.—S'a!B*+inB=Baracic  36-68,  soda  1S'S6,  waUr  47-17.     RB.  pnA 


/ 


Translucent  —  opaqae.       Fracture   coochoidal. 
Bather  brittle.    Taste,  sweetish-alkaliiie,  fe 

>+inB=Baracic  36-68,  soda  1S'S6,  waUr  47-17.     RB. 
op,  and  afterwards  faiea  to  a  transparent  globule,  sailed  the  glasa  of  borax     It  ia 
■olublf  ID  water;  the  solution  changM  vegetable  bines  to  greens.     With  flnor  spar 
and  biaolpbate  of  potash,  it  colors  the  Same  around  the  powder  a  clear  green. 
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Borax  was  originally  brought  from  a  salt  lake  in  Thibet  The  borax  is  dug  in 
masses  from  the  edges  and  shallow  parts  of  the  lake,  and  in  the  conrse  of  a  short 
time  the  holes  thus  made  are  again  filled.  This  crude  borax  was  formerly  sent  to 
Europe  under  the  name  of  tincal,  and  there  purified.  It  is  now  extensively  made 
from  the  boracic  acid  of  the  Tuscan  lagoons,  by  the  reaction  of  this  acid  on  car- 
bonate of  soda.  It  has  also  been  found  at  Potosi  in  Peru,  and  in  Ceylon.  It  occurs 
in  solution  in  the  mineral  springs  of  Ohambly,  St  Ours,  d^c,  Ganaaa  West,  (Hunt, 
Loean's  Oeol  Rep.*1858V 

'fhis  salt  is  employed  in  several  metallurgical  operations  as  a  flux,  is  some- 
times used  in  the  manufacture  of  glass  and  gems,  and  extensively  in  the  process  of 
soldering. 

Prof  Sechi  has  analyfed  a  borate  occurring  as  an  incrustation  at  the  Tuscan 
lagoons,  which  afforded  B  48*56,  ]^a  19*25,  tL  87*19=:100,  giving  the  formula  ^aB* 
-Hfi,  (Am.  J.  Sci.,  [2],  xvii,  128). 

LAGONTTE. 

An  earthy  mineral  of  an  oclireous  yellow  color. 

OompoHtiofL — 9eB'+8fi=Boracic  acid  49*5,  peroxyd  of  iron  87*8,  water  12-7= 
100.    Analysis  by  Prof  Bechi,  (Am.  J.  Scl  [2],  xvii,  129) : 

B  47-95,    ^e  86-26,    t[  14*02,    Ag,  Ca  and  loss  1*77. 

Occurs  as  an  incrustation  at  the  Tuscan  lagoons. 


LARDERELLITE,  BeehL 

Very  light,  white  and  tasteless.  Appearing  under  the  micro- 
scope to  be  made  up  of  minute  oblique  rectangular  tables ;  M :  T= 
110°,  Amici. 

Ckmpo9Uum,'^imH)'R*+il^   Analysis  by  Prof  Bechi,  (Am.  J.  ScL  [2],  xvii,  180) : 

B  68*556,    NH*0  12*784,    fi  18*825. 

Dissolves  in  hot  water,  and  it  transformed  into  a  new  salt,  represented  by  the 
formula  NHH)B*+9fi. 
Occurs  at  the  Tuscan  lagoons. 

WARWIOEITE,  Shepardy  Am.  J.  Sci.,  xxxiv,  818,  xxxvi,  85.— Eneeladite,  7!  8. 

Hunt,  ib.,  [2],  ii,  8a 

Monoclinic  ?  /: /=93° — ^94°.  Usual  in  rhombic  prisms  with 
obtuse  edges  truncated,  and  the  acute  beveled,  summits  jgenerally 
rounded ;  surfaces  of  larger  crystals  not  polished.  Cleavage : 
macrodiagonal  perfect,  affording  surface  with  vertical  strise  and 
traces  of  oblique  cross  cleavages. 

H.=3 — L  G.=3'188,  Hunt.  Lustre  submetallic  pearly  on 
cleavage  surface  to  subvitreous ;  often  nearly  dull.  Color  dark  hair- 
brown  to  dull  black,  sometimes  a  copper-red  tinge  on  cleavage 
surface.     Streak  bluish-black.    Fracture  uneven.    Brittle. 

Oomponiion, — ^Essentially  a  borotitanate  of  magnesia  and  iron,  with  over  20  per 
cent  of  boracic  acid,  Smith  and  Brush,  (Am.  J.  Sci.,  [2],  xvi,  298). 
Yields  water.    B.B.  alone  infusible,  but  becomes  lignter  in  color ;  with  borax  a 
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elear  bead  eolored  by  iron ;  with  salt  of  pbosphoniB  a  bead  oran^  while  hot,  and 
purplish  gray  and  opaano  on  cooling.     Reaction  of  boracic  acid. 

-  Oconrs  in  ^anular  limeBtone  two  and  a  half  miles  S.  W.  of  Edenville,  N.  T», 
with  spinel,  cnondrodite,  serpentine,  etc.  Crystals  nsnallv  small  and  slender ;  acme 
times  over  two  inches  long,  and  three-eighths  of  an  inch  broad. 


V.  PHOSPHATES,  AESENATES,  ANTIMONATES, 

NITRATES. 

1.    ANHYDROUS. 

1.  APATITE  GROUP.— Oystallization  Hexagonal    Oxygen  ratio  of  baaea  and 
aeids,  (exclusive  of  fluorid  or  chlorid),  8  : 6. 

* 
Apattte,  Ca*P+|Ca(01,F).        ZwiMXLrnB,  (^e,  ]8Cn)"P+iF«F  I 

OsTxoLiTB,  Ptbomobphitb,  ^^+iPbCL 

ORTPTOLrrx,  Oe^.  Mimxtbns,  ft)'Jla-HPbCL 

2.  XENOTDfE  GROUP.— Crystallization  Dimetric.    Oxygen  ratio  8  :  6. 

Xknotimx,        ir^. 

8  MONAZITE  GROUP.— Monoclinio.    Oxygen  ratio  8  :  5  to  4  :  5. 
MoNAZiTB,  (Oe,ta,  th)*P.  EuHNrra,  ft'la 

Waonerite,  l8[g*P+^SCg  F.  Lazulite. 

4.  TRIPLITE  GROUP.— Trimetric.     Oxygen  ratio  8  :  5  to  4  :  6. 
TRiPBnrLiwE,  ft^l  Triplite,  ft<P. 

5.  FISCHERITE  GROUP.— Trimetric.     Oxygen  ratio  6  :  6. 

FiBCHERITE,  il*P+8B:.  PXGAinTX,  Xl^+6fiL 

Appendix,    Hopefte,  Ambltoonite,  Hekderite,  CARMiNmL 

«.  ROMEINE  GROUP. 
ROMEINE,  fe»Sb§b. 


APATITE, 
stone.     Moroxite. 


Werner.  Phosphate  of  Lime.    Spargelstein.   Phosphorit,  W,    Asparagus 
Loroxite.     Eupyrchroite,  Emmons.     Augustite.     Pfteudo-apatite,  Breit 

Hexagonal:    often  hemihedral.     <?:  1=139**  47';  a=0-7328. 
Figures  190,  191,  and  the  annexed. 
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O  :  i=157°  5'.        O  :  3J=110*'  3'.        O:  42=108°  61. 

O  :  2=120"  36'.       O  :  12=143°  47'.       /  :  31=149'"  37'. 

^:  41=105".  t>:  22=124"  30'.       1  :  1  (pyT.)=142<' 20'. 

Dcscloizeaiix  makes  1 :  1=142°  15',  and  O  :  1=139"' 45'.  Cleav- 
age: ^,  iinpflrfect;  /,  more  so.  Alsoglobular  and  renifonn,  with 
a  fibroua  or  imperfectly  columnar  Btmcturg ;  also  massive,  strncture 
granular. 
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ObHmd  Pluiei. 

H.=5,  sometimes  4-5.  G.=3-25.  Lustre  vitreous,  inclining  to 
subresinous.  Streak  white.  Color  usually  sea-green,  bluish-green ; 
often  violetblue;  sometimes  white;  occasionally  yellow,  gray,  red, 
and  brown  ;  none  bright.  Transparent — opaque.  A  bluish  opal- 
escence sometimes  in  the  direction  of  the  vertical  axis,  especially 
in  white  varieties.  Croes  fracture  conclioidal  and  uneven.  Brittle. 

OmipMition.— C»*P-HCa(a,  F)=Phi)Bphoric  acid   4226, lim*  WO  flnorins  BT7, 

calcium  SilT  ;  or  phosphate  of  lime  92'2S,  anil  Saorid  of  calcium  7*74,  with  OaCI 

replacingpart  of  the  flaorid.     According  to  O.  Koee,  (Pogg.  ix) : 


Phosphats  of  linn,        9113        BS-Oe*  93189        93-16  93-81 

Chlorid  of  Calcium,         4-3B  O'SSS  0601  0-lfi  trau 

Flaorid  of  Oalciam,         4-68  7-049  7-01  7-69  7'6» 

o.=s-i74  Ori-s-sss  G.=3-i9i  a.=3-n5     o.=8-m 

other  analjaci  :  1,  Rammelftberg;  3,  Weber,  (Uonatsb.  PreniB.  Abad.  ISM,  I7S)j 
S,  a  A.  Joj,  (Inaug.  Diss.,  45);  4,  T?H-  Henry,  (PhiL  lUg) : 
?         Ca       Ca      CI         F 

1.  Sahw&raenBtein,    43'U    49'Sa    404    0-07     t-tZ.  Ranimelaberg. 

2.  Snarum,  itM     6t-i»      266        r     Pe,  Se,  Y  1^9,  Weber. 

8.  FalJige,  48-01     66-34     0-06       I    Ve  0-09.  Joy. 

4.  HuelFraaco,        41-84    S3-88      ^losa)  2»i,  ^;  Vn,  i-99,  Bmny. 

Wchor'fl  analyiia  coireapondi  to  90-66  per  cent  Ca"  P,  417  Ca  CI,  3-07  Ca  F. 
Bischofha*  foond  magnesia  in  aonie  apatitea^  Tbo  Supgrehroitt  of  Emmons  (ft 
compact  concretionary  snbGbrous  variety)  afforded  C.  T.  ifacksoD  the  cODititaeDta  of 
apatite,  with  only  the  impuriUea  Je  2-00,  Oafl  3-77,  fi  0-60.     G.=3-088. 

B.B.  intosible  alone  except  on  the  adgaa;  ^vee  the  test  of  phosphoric  acid. 
With  hiphoaphate  of  soda  or  borax  fuses  without  difficulty  to  a  glaM,  vhich 
on  cooling,  has  a  cryatalline  structure ;  alio  fuses  if  mixed  vith  carbonate  of  tron; 
dissolTei  slowly  in  nitric  acid,  without  eflerTescence.  Some  rariaties  are  phoiphor- 

Apatite  osoally  oocura  in  erjsUlUiM  hkIol    It  is  often  firand  in  voins  in  gneiii 
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or  mica  slate,  and  particularly  those  containing  tin  and  iron  ore ;  also  in  granular 
limestone.  It  is  sometimes  met  with  in  serpentine,  and  occasionally,  as  in  Spain, 
in  ancient  volcanic  rocks. 

Among  its  localities  are  Ehrenfriedersdorf  in  Saxony,  Schwarzenatein  and 
Pfitsch  in  the  Tyrol;  Amberg  in  Bavaria ;  Zinnwald  and  Schiackenwald  in  B<^6mia; 
Caldbeck  Fell  in  Cumberland,  Devonshire ;  St  Gothard  in  Switzerland.  The  green- 
ish-blue variety,  called  moroxite,  occurs  at  Arendal  in  Norway,  and  Pargas,  Finland. 
The  atpartigut  atone  or  tpargehtein  variety,  which  is  obtained  at  ZUlerthal  in  tiie 
Tyrol,  and  Villa  Rica,  Spain,  is  translucent,  and  has  a  wine  yellow-color;  it  b  im- 
bedded in  talc  The  phosphorite  or  massive  radiated  varieties  are  mostly  obtained 
firom  Estremadura  in  Spam,  and  Schiackenwald  in  Bohemia. 

Large  crystals  of  apatite  are  found  in  St  Lawrence  County,  New  York,  in  white 
limestone,  along  with  scapolite,  sphene,  Ac,  One  crystal  from  Robinaon'a  fiarm,  in 
Hammond,  was  nearly  a  foot  in  length,  and  weighed  eighteen  poonda.  TIm 
prisms  are  frequently  well  terminated  Also  in  cr^tals  about  a  mile  aouth- 
east  of  Oouverneur,  and  two  miles  north ;  and  also  m  Bossie,  with  sphcoe  and 
pyroxene,  two  miles  north  of  the  village  of  Oxbow.  Also  on  the  bank  of  VroomiB 
Uke,  Jefferson  Co.,  in  white  limestone,  fine  green  prisms  firom  half  to  five  inehes 
long ;  Sanford  mine.  East  Moriah,  Essex  Co.,  in  magnetic  iron  ore,  which  is  often 
thickly  studded  with  six-sided  prisms ;  also  at  Lon^  Pond,  Essex  Co. ;  near  EdenviOe^ 
Orange  Co.  in  prisms  from  half  an  inch  to  twelve  mches  long,  of  abrieht  asparagni 
green  color,  imbedded  in  white  limestone ;  and  in  the  same  region,  blue,  grayish- 
green,  and  grayish  white  crystals  ;  two  miles  south  of  Amitv,  emerald  and  bluish- 
green  crystals;  at  Long  Pond,  Essex  Co.,  with  garnet  and  idocrase ;  at  QreenfieUi, 
Sarato^  Co.,  St  Anthony's  Nose,  and  Corlaer*s  Hook,  less  intereatinff ;  fibrooi 
mammillated  (Eupyrehroite)  at  Crown  Point,  Essex  Co.,  about  a  mile  south  of  Ham- 
mondsville ;  at  Hurdstown,  Essex  Co.,  where  a  shaft  has  been  sunk  and  the  apatite 
mined ;  masses  brought  out  weigh  occasionally  two  hundred  pounds,  and  soma 
cleavage  prisms  have  the  planes  three  inches  wide.  In  New  HampMre,  crystals, 
often  large,  are  abundant,  four  miles  south  of  the  north  village  meetinghouse 
Westmoreland,  in  a  vein  of  feldspar  and  quartz,  in  mica  slate,  along  with  mo- 
lybdenite ;  some  fine  crystals  at  Piermont,  N.  H.,  in  white  limestone  on  the  land  of 
Mr.  Thomas  Cross.  In  Maine^  on  Long  Island,  Blhe-hill  Bay,  in  veins  ten  inehes 
wide,  intersecting  ^anite.  In  MaesaehueettSt  crystals  occasionally  six  inehes  long, 
are  obtained  at  Norwich,  (northeast  part),  in  gray  quartz ;  at  6olton  abundant, 
the  forms  seldom  interesting ;  also  sparingly  at  Chesterfield,  Chester,  Sturbridge, 
Hinsdale,  and  Williamsburgh.  In  Peniuylvania,  at  Leiperville,  Delaware  Co.,  in 
Bucks  Co.,  three  miles  west  of  Attleboro.  Apatite  has  also  been  found  near  Balti- 
more, Maryland;  at  Dixon's  quarry  ,Wilmington,2>«/ai0are,  of  a  rich  blue  color ;  on  the 
Morris  Canal,  near  Suckasuny,  N.  J.,  of  a  brown  color,  in  massive  magnetic  pyrites; 
Phosphate  of  lime  in  nodules  occurs  in  Silurian  rocks  in  Canada  and  elsewhere, 
whicn  are  supposed  to  be  eoprolites ;  at  Burgess,  C.  W.,  in  large  green  crystals ;  at 
Grand  Calumet  in  calcite,  in  delicate  blue  crystals;  in  trap  of  St  Norbert,  C  £.,  in 
transparent  amethyst,  rose,  or  colorless  crystals,  some  one  inch  long,  and  one-sixth 
in  diameter. 

Apatite  was  named  by  Werner  from  ararau,  to  deceive^  in  allusion  to  the  mistake 
of  the  older  mineralogists  with  regard  to  the  nature  of  its  many  varieties. 

The  Pteudoapatite  is  an  impure  apatite;  analysis  by  Rammelsberg,  J.  pr.  Chem. 
Iv,  486. 

The  talc-apatite  of  Hermann,  (J.  f  pr.  Ch.  xxxi,  101),  is  from  chlorite  slate  in  the 
Sohischimskian  mountains  near  Slatoust.  It  contains  Lime  87*60,  magnesia  7'74, 
phosphoric  acid  89*02,  sulphuric  acid  2*10,  chlorine  0*91,  fluorine  and  loss  2*28, 
oxyd  of  iron  1*00,  insoluble  9*50=100,  whence  the  formula  8  Ca*  P+ltg*  1^.  But 
from  the  variety  of  its  constituents  and  the  large  per-centage  of  insoluble  ingredi- 
ents, Berzelius  suggests  that  the  magnesia  may  possibly  come  from  the  gangoe.  G.:= 
2*70-— 2*75.     In  six-sided  crystals,  grouped  or  single. 

Altered  Forms. — The  Oeteolite  of  Bromeis  is  supposed  to  be  apatite  which  has 
become  earthy  in  appearance,  and  lost  its  fluorine  and  chlorine,  (Ann.  Ch.  Pharm., 
Ixxix,  1).  It  has  a  compact  texture  like  litho^aphic  stone,  or  else  is  earthy,  and 
adheres  to  the  tongue.  G.=2'89.  Composition,  Ca*  P.  Analyses :  1,  Bromeis, 
compact  part,  (loc  cit.) ;  2,  Rutz,  earthy,  (ib.) ;  8,  Ewald,  intermediate  part,  (ib.) ; 
4,  G.  Besanez,  (Ann.  Ch.  Pharm.,  Ixxxix,  221) : 


ANBTDROITB   PHOSPHATES,   ABSENATES. 


399 


1^ 

Oa 

Si 

9e 

SI 

*g 

a 

«ra 

0 

ft 

1. 

Hanau, 

86-88 

49-41 

4-50 

1*85 

0-98 

0-47 

0^6 

0-62 

1-81 

2-28=  99.51 

2. 

K 

87-41 

49-24 

2^6 

2-78 

1-26 

0-79 

0-81 

0-46 

2-84 

8-46=101 -28 

8. 

M 

8716 

48-20 

2-08 

2-81 

tr€ice 

1-85 

0-78 

0-48 

2-66 

8-68=  98-80 

4. 

Amberg, 

42-00 

4816 

4-97 

1-66 

0-75 

0-04 

0-02 

2-21 

1-81=101-02 

From  near  Hanan  between  Ostheim  and  Eichen,  and  also  from  Amberg  in  tbe 
Erzgebirge.    Occurs  in  altered  dolonite. 

GRTFTOLITE,  WohUr,  Gdtting.  gel  Anzeig.  1846,  19,  and  Poggendorffa  Annalan, 

IxTii,  424. 

In  acicular  heiuigonal  prisms.  G.  about  4*6.  Wine-yellow, 
transparent. 

Oompotition, — Oe7,  in  which  the  cerium  ia  part  didyminmssProtozyd  of  earimn 
69'4,  pnoaphoric  acid  80*6.    Analysis  by  Woh&r,  (loc  oit.): 

Ozyd  of  cerinm  78*70,  protoxyd  of  iron  1-61,  phosphoric  acid  27-87:=102'68. 

The  excess  is  owing  as  supposed  to  a  change  of  the  protoxyd  of  cerium  to  per- 
ozyd.  Soluble  in  concentrated  sulph^c  acid.  Not  altered  by  a  moderate  cal- 
cination. 

Occurs  in  the  green  and  red  apatite  of  Arendal,  and  distinguished  on  putting  the 
apatite  in  dilute  nitric  acid ;  constitutes  2  or  8  per  cent,  of  we  mass ;  it  vaa  found 
especially  in  the  red  apatite,  or  in  reddish  points  of  the  green,  and  associated  with 
particles  of  magnetic  iron,  hornblende,  and  another  cerium  ore  of  a  hyacinth-red 
color,  supposed  to  be  monazite.  This  mineral  was  looked  for  in  the  yellowish 
apatites  of  Snarum  without  success.  Occurs  also  with  apatite  in  the  l^roL  (f) 
Named  from  irpmnro; ,  concealed. 

It  has  been  suggested  that  Cryptolite  is  a  cerium  apatite. 

Phobphocehite,  H,  WatU,  Quart.  J.  Chem.  Soc  July  1,  1849,  ii,  181. — ^The  phoa- 
phocerito,  as  recognized  by  Mr.  Watts,  has  the  composition  essentially  of  the  cryp- 
tolite, but  is  said  to  differ  m  crystalline  form.  According  to  Watts  and  Chapman, 
(loc.  cit.  p.  164),  the  form  ia  probably  dimetrio;  yet  as  the  crystals  of  both  this 
species  and  the  cryptolite  are  microscopic,  the  two,  as  observed  by  Chapman,  may 
yet  be  brought  together.  They  occur  as  a  grayish  yellow  powder  along  with  the 
cobalt  ore  of  Tunabers,  and  are  associated  with  dark  purple  crystals  of  another 
kind  and  dodecahedral  form,  (Fe%*),  which  are  strongly  magnetic.  The  crystalline 
forms  most  common  in  the  powder  are  an  octahedron  and  a  aouare  or  rectangular 
prism,  terminating  in  a  four-sided  pyramid  parallel  with  the  lateral  planea,  reaem- 
Dling  fig.  882,  under  zircon.  O.is^-TS.  H.s6-0 — 6-6.  Colorless  or  pale  aulphur- 
yellow.     Lustre  Titreo-resinous  or  adamantine. 

Com]ii}nti<m.^(j^,  La,  I))'1^.  Analysis  by  Watts,  (loc.  cit.) :  Protoxyd  of  cerium, 
lanthanum,  didymium  67 '88,  phosphoric  acid  29*66,  oxyd  of  iron  2*96=100. 

The  oxyd  of  iron  and  a  little  cooalt  detected  are  probably  impurities.  B.B.  ac- 
cording to  Chapman,  it  vitrifies  partially  on  the  edges,  tinging  the  flame  at  the 
same  time  slightly  green.  Affords  the  reaction  of  phosphoric  acid  and  also  of  ce- 
rium, producing  howev^with  borax  and  salt  of  phosphorus  a  glass  which  is  pale 
violet-blue  when  cold,  enher  due  to  the  presence  of  didymium,  or  a  minute  portion 
of  cobalt  ore. 

[The  analysis  of  cryptolite  gives  more  nearly  the  oxygen  proportion  of  8 :  8, 
corresponding  to  10  of  Ce  and  8  of  P.] 

ZWIE3ELITE,  BreiL    Phosphate  of  Iron  and  Manganese.    Eisenapatit,  FitehM. 

Hexagonal?  Supposed  to  be  isomor^hous  with  Apatite.  Occurs 
in  crystalline  masses.  Cleavage :  distinct  in  three  directions,  but 
imperfect 

H.=5.  G.=3*97.  Lustre  greasy,  color  clove-brown.  Streak 
grayish-white.    Fracture  uneven  or  imperfect  conchoidal. 
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Compontion.^t'e,  fin)*P-HFe  F;   fe^+Ye  F,  Rammelsberg.      Analyses:   1, 
Fuchfl,  (J.  £  pr.  Ch.  xtHi,  499) ;  2,  Rammelflb«rg,  (4th  Supp.  247) : 

P  ^e  An  F  Fe  Si 

86'60        85-44        20-84        818        4-76        0*68,  Fachs. 
80-88        41*42        28*26        6*00=100,  RammeUberg. 

B.B.  decrepitates,  and  finally  melts  to  a  bluish-black  glass,  attracted  by  the 
magnet. 
Tnis  mineral  was  met  with  near  Zwiesel  in  BaYaria,  imbedded  in  granite. 

pyROMORPHITE.  Phosphate  of  Lead.  Braunbleierz,  GrOnbleierz,  TT^nft  and  ^of. 
Traubenblei,  Baus,  Buntbleierz.  Nnssierite,  Danhauter,  Polyspherite.  lu- 
esite,  B€ud. 

Hexagonal.  6^^:1=139**  38';  a=0-7362.  Observed  planes, 
(?,  /,  i2j  1,  2,  4,  22. 

0  :  4=106°  23'.  O  :  22=124°  11'.     1  :  l(pyr.)=142°12'. 

O  :  2=120°  28'.  I  :  i2=150°.  1 :  22=135°  46'. 

Cleavage :  /  and  1  in  traces,  /  commonly  striated  horiasontally. 
Often  globular,  (Polysphserite),  reniform,  and  botryoidal,  with 
a  columnar  structure ;  also  fibrous  and  ^anular. 

H.=3-5— 4.  G.= 6-5871— 7-048.  Lustre  resinous.  Color 
green,  yellow,  and  brown,  of  different  shades,  sometimes  fine 
orange-yellow,  owing  to  an  intermixture  with  chromat«  of  lead. 
Streak  white,  sometimes  yellowish.  Subtransparent — subtrans- 
lucent.     Fracture  subconchoidal,  uneven.    Brittle. 

Comno9itio7i. — ^Essentially  l*b*P+jPb  CI,  Ca  F  nsnallv  replacing  some  of  the  Pb 
CI,  aua  arsenic  acid  some  of  the  phosphoric  acid.  Analyses :  1-5,  Kerstcn,  (Schw. 
J.  Ldi,  1,  and  Pogg.  xxvi,  489) ;  6,  7,  Lerch,  (Ann.  Ch.  il  Pharm.  xly,  828): 

Pb"?    Pba    CaF      Ca«P 

1.  Freiberg,  firoww,  77*02     1084     109     11*05=100,  Kers ten. 

2.  Mies,  6roM^i,  81*66     1064     0*26       7*46=100,         " 

3.  "  •*  cryat.  8927       9*66     0*22       0*86=100,         " 

4.  Bleistadt,  ^oiwicry«t.,8917       9*92     0*14      0*77=100,         *« 
6.  PouUaoaen,  erytt,        89*91     10*09     =100.        " 

6.  Blei8tadt,6rown  cry«^,  87-88     10*28     0*07       0*86,  f'e*?  0*77=90*3 1,L. 

7.  **  "  88  42       9*67     0*20       1*58,    "    0-50=100*27.  L. 

B.B.  on  charcoal,  melts  without  addition,  and  the  globule  on  cooling  assumes  a 
polyhedral  form,  and  a  dark  color;  in  the  reducing  flame,  becomes  bluish.  Dis- 
solves readily  in  heated  nitric  acid. 

Py-romorphite  occurs  principally  in  veins,  and  acompanies  other  ores  of  lead. 

Fine  Bpecimens  occur  at  Leadbills  and  Wanlockhead ;  and  Poullaouen  and  Huel- 
ffoet  in  Brittany ;  at  Zschopau  and  other  places  in  Saxony;  at  Przibram,  Mies, 
TMiesite^  brown  variety),  and  Bleistadt,  in  Bohemia ;  s^  at  Sonnenwirbel  near 
Freiberg;  Clausthal  in  the  Uartz;  in  fine  crystals  at  Nassau;  Beresof  in  Siberia; 
Cornwall  and  Wieklow  in  Ireland. 

Pyroniorphite  has  been  found  in  good  specimens  at  the  Perkiomen  lead  mine, 
near  Philadelphia,  and  very  fine  at  Phenixville  ;  also  in  Maine,  at  Lubec  and  Lenox  ; 
in  New  York,  a  mile  south  of  Sing  Sing  ;  sparingly  at  Southampton,  Massachusetts, 
and  Bristol,  Conn. ;  in  good  crystallizations  of  bright  green  and  gray  colors,  in 
Davidson  Co.,  N.  C. 

Named  from  ^rvp^Jirey  itop^n,  forniy  alluding  to  the  crystalline  form  the  globule  as- 
sumes on  cooiing.     This  species  passes  into  the  follow mg. 

Knsxierite  is  considered  by  Dufr^noy  an  impure  pyromorphite,  containing  some 
arsenate  of  lead.     It  is  from  Nussit^re,  Dep.  of  Rhone,  France. 

Altered  Forms.— Occurs  altered  to  Galena,  (PbS),  Calamine,  (2n'Si-f  l^H^Cal- 
cite,  and  Limonite ;  to  Galena,  probably  through  the  action  of  sulphuretted  hydro- 
gen. 
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1.  Johanngeorg«ii8tadt,        82-74  1'60 

8.  Horhaosen,                       86*70  2*16 

8.  Cornwall.                           84'66  4'60 

4.  Longbansh.,  Hedyphane,  60*10     


MIMETENE.    Green  Lead  Ore.    Arsenate  of  Lead.   GrOnbleierz,  IT.    Traubenblei, 

JETaiM.     EampyUte,  BreiL    Hedyphane.    Mimetite. 

Hexagonal.  O  :  1=139°  6' ;  a=0*7491.  Observed  planes  asm 
pyromorphite.  0 :  2=120**,  0 :  22=123^41.  Cleavage :  1,  imperfect. 

H.=3-5.  G.=7-19— 7-25,  Mimetene;  5-3— 55,  Hedyphane; 
6*8 — 6-9,  Kampylite.  Lnstre  resinous.  Color  pale-yellow,  passing 
into  brown ;  sometimes  orange-yellow  (kampylite)  from  the  pres- 
ence of  chromate  of  lead ;  sometimes  whitish  when  containing 
much  phosphate  of  lime,  (hedyphane).  Streak  white  or  nearly  so. 
Subtransparent — translucent.    Sectile. 

C&mp{mHan,—-^h,  OaWXs,  P)-HPb  CL  Analyses:  1,  W5hlep,  (Pogg.  iv,  167) ; 
2,  8,  DnMnoy,  (Traits,  iii,  46) :  4,  Eersten,  (Schw.  J.  Izii) : 

l^b'ls  l^b«P   Pba 

9-60=99-84,  Wohler. 
10'40=98'25,  Dnfr^noy. 
9-06=98*10.  DufWnoY- 
10*29=,  0aTl6*51,  Ca*Aa  12 -98=98 -SS.K. 

A  Zacatecas  ore  afforded  C.  Bergemann,  (Pogg.  Izzx,  401),  2s  28*065,  Gl  2*446, 
l^b  74-961=100-471,  corresponding  to  Pb*X8-f-iPbCl=Ar8enic  aoid  28*2,  oxyd  of 
lead  67*5,  chlorid  of  lead  9*8^100.    Analysis  by  Rammelsberff,  Pogg.  zci,  816. 

Dissolves  easily  in  nitric  acid,  especially  if  heated.  B.B.  rases  U>  a  brownish- 
yellow  mass ;  and  on  charcoal  gives  out  copious  arsenical  funes  and  affords  a 
globule  of  lead. 

Occurs  at  Hnel  Unity,  near  Redruth,  in  Cornwall,  and  at  several  other  of  the 
Cornish  mines;  also  at*beeralston  in  Devonshire,  and  Caldbeckfell  in  Cumberland. 
At  St.  Prix,  in  the  Department  of  the  Saone,  in  France,  in  capillary  crystals ;  at 
Johannffcorgenstadt,  in  fine  yellow  crystals ;  at  Nertschink,  Hiberia,  in  reniform 
masses,  Drownish  red ;  also  at  Zinnwafd  and  Badenweiler. 

The  Hedyphane  is  from  Longbanshyttan  in  Sweden,  usually  in  amorphous  masses, 
and  subadamantine  or  resinous  in  lustre.  Kampylite  occurs  at  Alstonmoor  and 
Badenweiler. 

Domeyko  has  analyzed  an  impure  ore  related  to  mimetene  from  Chili,  liaria 
Grande,  east  of  the  silver  mines  ox  Arqueros.  Its  color  is  dirty  yellow,  with  an 
earthy  or  sli^htl^  resinous  appearance.  B.K  foses  with  intumescence  to  a  gray 
metallic  scona,  giving  a  bluisn  tint  to  the  flame. 

C&mpoeition. — According  to  Domeyko,  (Ann.  d.  M.  [4],  ziv,  146): 

PbCl9-06,  f»b68*31,  Cu 0*92,  Is  11*66,  ^6*18.  Vl*86,  (3a7-9«,Sl,Zrf  Pe  1*10,  clay 
It  in  associated  with  a  vanadate  of  lead  and  copper.  [2*00,  ign.  1*12^=99*00. 


XENOTIME.    Phosphate  of  Tttria.    Phosphorsaure  Tttererde.    Ttterspath. 


Dimetric.  0  :  l=138o  45' ;  a=0-6201. 
Observed  planes  as  in  the  annexed  figure. 
1  :  1  (pyram.)  124^  26',  (basal)  82°  30^  /: 
1=131^15'.    Cleavage:  /,  perfect 

H.=4— 5.  G.=4-39— 4-55.  Lnstre  res- 
inous. Color  yellowish-brown,  reddish- 
brown,  hair-brown,  flesh-red ;  streak  pale 
brown,  yellowish,  or  reddi^  Opaque, 
lecture  uneven  and  splintery. 
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Cmnpoiilum. — yPsPboapLor 
leliua,  (K.  V.  Ac.  H.  lSi4,   SM):  PhoBphor 
62-B8,  aubphosphato  a!  iron  S'SS^IOO.    i3clie«rer  foimd  in  the  lenotime  of  Korvsy, 
^  Md  Si  ■««,  Y  and  ^e  SaD. 

B.R  olono  infuible.  With  Iwraz  atfordi  a  colorleaa  slolmle,  vhich  baconua 
milhf  DO  tlanuDg  and  opaquo  vith  more  of  the  flni.  With  a^t  of  phoephoma  Ca- 
Bohn  with  neat  diiBcalty  to  a  colorleea  glaaa.  Vith  aoda  ellerreacea  and  jielda  a 
light  gray  ioniaible  elag.     Uaual  reaction  of  phoaplioric  aoid.    Inaotnble  in  aeidi. 

From  a  granite  Tein  at  Hitteriie,  with  polycraee,  nud«caae  and  ortliite:  alaa  at 
Yttarb;,  Svedee.  Alao  in  the  United  Statee  in  the  gold  waehiDga  of  darka^ina, 
Oeorgia,  (f  MS),  aeaoeiated  trith  lircon,  mtile  and  kyanite ;  in  McDowaU  Ca,  If.  (3. 

He  angle  0  ;  1  in  xeootima  i«  near  0  :  1  in  p^fTemerpbite,  witli  wUeh  it  b  di- 


MONAZTTE,  graiftaiipt.     Mengite,  Brtokt    Edtraidaite  and  Eremite  Buf^ri 

Monoclinic.    C=W  W'.I:  /=9S"  10',  O :  U-ISS"  8' ;  o  :  S : 
c=<0-94715  :  1  ;  1-0265.    Obseired  planes  as  in  tile  annexed  flg- 


O 

o 

0 

o 
o 

0 

C;2i. 
O 


=143°  8'. 
=130°  6'. 
.103°  46'. 
133°  89'. 
131°  6', 


1  :  l(front)=119°  23'.  ii  :  7=136°  40'. 

-       -    "     =106°  36'.    ■>  :  ii  Cfront)=55°  43'. 


2i:2j    "    =81°  l*. 
U  :  li=140°  40'. 
ii :  -l«=12e°  8'. 
=  121°  18'.  »i;lt=100°13'. 
119°  10'.   ii  :  21=93° 


.90°. 


It ;  -Ii  (top)= 


il=131»63'. 
»• :  -1=118°  13'. 
U  :  2 1  =120°  W. 
2j;2i=152°5e'. 
1  ;  7=146°  17'. 


°  12'.  -1  :  7=138°  68'. 


iraletteirB,Ofc 


Crystals  usnally  flattened  prisma  and  small  CleaTage :  O  very 
perfect,  and  brilliant 

H.=5 — 5-5.  G.=4-9 — 5-25.  Lnstre  inclining  to  reeinoas.  Color 
brownish-hyacintL-red,  clove-brotcn,  or  yellowish-brown.  Sub- 
transparent — subtranalucent     Rather  brittle. 
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OHnporifion.— (fla,  La,  Th)^.     AnalTH* :  1,  K«r«teii,  (Fo^.  zItIi,  B8B) ;  2,  H«r- 
DumD,  (J.  C  pr.  Cbsm.  xzxiii,  dO): 

?  <Jt  U  tb         6u         iu        dt 

1.  28'BO       88-00       28-40       ll'SB       i'lO        l'B8         1-S8,  K  »nd  Tl  <riK*=10]-49. 

2.  aS-OC      87-86      81-41        1-76       imet      l-4«,  fig  a-SO,  ^e  lrii<!«»S9-Bp. 

Ha  prtMDM  of  thoriain  tliii  ninerkl  is  ociiiiideradc«rtun,  DatwEthitaocliDg  He>^ 
■"* — -  result.     "Ra  tu  deteotad  in  thii  iMoiet  by  KoM,  with  the  blovpipa. 


and  cotorleu  when  cold.     Decomposed  bj  innHatie  acid. 

Monazite  wu  flnt  brought  bv  Ftedlsr  from  tbe  Vrti,  It  oeenra  n«ar  Slatomt  in 
granita,  along  with  fleob-nd  feldspar.  In  tha  Dnitad  Statw  it  ia  found  in  anwU 
eryataU  Irom  on«  aiitaanth  to  tbrM  fonrUia  of  ftn  inoh  long,  \rith  th«  •iUiinanit«  of 
Korwich,  and  iparinrij  with  the  aaoM  miiMrftl  at  Cheater,  Ct  A  few  nainate  ei^ 
tala  (th«  eremite  of  ^apard)  were  foond  in  a  boolder  of  albitic  granite,  oofitaining 
alio  a  few  minute  droona  and  loanaalJDaa,  in  the  northa«ct«rn  Art  of  WaterUivii, 
Ct.  Good  orvBtala  are  obtained  with  the  tillimanita  of  Yorktown,  Waateheater  Gol, 
H.  Y. ;  also  near  Crowder'B  Mountain,  N.  0. 

Ha  orjital  afbrding  the  antbor  tha  aboTa  aaglaa  (t  HS)waa  a  fine  one  witi)  pol- 
ished tacea,  well  calenlated  for  accurate  maaanrwiMnt*.'  Hannann  give*  the  angla 
I:  I  92°  SO' ;  Breithaupt  04°  S(i' ;  Deaaloiieanx  98°. 

Moiuuiloid,  Hermann,  J.  C  pr.  Ciiem.  zl,  81.  This  mineral  ii  monaiite  in  cryatal- 
liutioa  and  external  charactera.     R=4.     0.^-281.     Hermann  atatea  that  tha 


-72.     KB.  intiuible.    With  the  fluxaa  like 


Monoclinic.    £7=  71'  53',  / :  /= 
95''26',0:li=144<'26'  (B.&M.); 
a  lb:  0=0-78654  :  1  :  1-045. 
O :  ii=160°  19'. 
O :  U=135''  18'. 
O  :  tt=108°  r. 
0:1= 

M:lt=116''35'. 
1 : 1  (front)=112'>  6'. 
-1  :  -1    «     =127°  32'. 
13  :  12    «     =142°  48'. 
J:  J      "     =138"  54'. 
15 :1a     "    =106°  4'. 
-la: -15  "    =119°  0'. 
t2  :  t2     "    1=131°  4'. 
^:t8  (side)  =122°  26'. 
2£ost  of  the  prismatic  planee  deeply  etriated.    0eavage :  I,  and 
the  orthodiagonal,  imperfect  j  O  in  traces.- 

H.  =  5 — 5-5.    6.  =  3-068  tranapatent  crystal,  and  2-985  ontranB- 
parent,  Rammelsberg.     Lustre  vitreons.    Streak  white.    Color 
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yellow,  of  different  shades ;  often  grayish.    Translncent.    Frac- 
ture uneven  and  splintery  across  the  pnsm. 

Obmpon/um. —ftg^+MgF=sPho6phoric  acid  48*82,  magnesia  87*64,  fiuorine  11*85, 
Kg  7-69. 

Analysis  by  Fnchs,  (Sohweig.  J.  xxziii,  269,  reyised  by  Bammelsberg),  and  Bam- 
melsbei^,  (Ann.  der  Ph.  u.  Gh.  bdv,  261  and  406,  and  2dSnppl.  p.  168) : 

P  ftg  ^e  Oa  HF 

1,  ^        41-78  46*66  4*60  6*60=1 00 '89,  Fucha. 

2.  40*61  46-27  4*69         2*88         F  9*86=108*21,  Ramm. 

B.B.  fiis€B  with  difficulty,  alone,  to  a  dark  greenish-gray  glass ;  with  borax  or  salt 
of  phospboras  dissolves  readily,  and  forms  a  colorless  pearl.  Nitric  or  snlphnric 
acid  gently  heated,  evolves  from  its  powder  fnmes  of  hydroflnoric  acid. 

This  rare  species  occurs  in  the  valley  of  HoUen^ben,  near  Werfen,  in  Salts- 
bnrg,  Austria,  in  irregular  veins  of  quartz,  traversing  day  state. 


KUELNTTE,  J9.  and  J/*.  Magnesian  Fharmaoolite.  Beneliit,  iftiAn,  Ann.  Oh.  u.  Fliann. 

sadv,  211,    Ghauz  arseniat6e  anhydre,  JDuf. 

Massive,  with  cleavage  in  one  direction. 
H.=5— 6.    G.=2-52.    Lustre  waxy.    Color  dirty-white  or  hon- 
ey-yellow.   Brittle. 

Uomposition, — (Ca,  fig,  fin)'  2ss=Arsenio  acid  61  '6,  lime  22*6,  magnesia  16*0^100. 
Analyses  by  EQhn,  (loc.  cit.) : 

Oa  ftg  £s  "SHa 

1.  28-22  16*68  68*61  2*18    ign.  0*80»99-84. 

2.  20-96  16-61  66*46  4*26  2*96,  insoL  0-28=100*47. 

B.B.  infusible,  but  becomes  gray.  Affords  the  reaction  of  arsenic,  and  of  manga- 
nese with  fluor  spar.    Wholly  soluble  in  nitric  acid. 

Occurs  at  Longbanshytta  m  Sweden,  with  an  ore  of  iron  and  granular  bitter 
spar. 

LAZULITE.  Azurite,  P.  Azurestone.  Hydrous  diphosphate  of  alumina  and  mag- 
nesia, Thorn,  Blue  ^spar.  Feldspath  bleu,  II,  Yoraulite.  Klaprothine.  Blau- 
spath,  W. 

Monoclmic.  C=  88**  15',/:/ 
=  91°  30',  O  :  lt=139*»  45',  Prii- 
fer;  a :6 : 0=0-86904  : 1 :1-0260. 
Observed  planes  as  in  the  annex- 
ed figure,  (Priifer,  Nat  Abh. 
Wien.  i,  169). 

O  :  2i=121o  10'. 
O  :  §i=150o  15'. 
6>:  J=140O20'. 
<?■:  1=129^10'. 
0 :  /=90°  23'. 
(9: -8=141°  3'. 
O  :  -2=111°  37'.  2  :  2  (front)=100o  20'. 

0  :  21=120°  42i'.  -2  :  -2     "    =99°  40'. 

1  :  1  (front)=115°  30'.  2i  :  §=141^  38'. 

Twins  :  face  of  composition  it.     Cleavage :  lateral,  indistinct.  Also 
massive. 
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H.=:5-^6.  G.=3-057,  Fuchs;  3-067— 3121,  Priifer ;  8122, 
Smith  and  Brush.  Lustre  vitreons.  Color  azure-blue ;  commonly 
a  fine  deep  blue,  viewed  along  one  axis,  and  a  pale  greenish-blue, 
along  another.  Streak  white.  Subtranslucent — opaque.  Frac- 
ture uneven.  Brittle. 

Compo»iHon,—2(ilLg,  ^6)'P+Sl<^1^+5H,  Smith  and  Bniflh=rPhoBphoric  acid  48*88, 
alumina  31*77,  protoi^d  of  iron  8*90,  ma^esia  9'89,  water  5*66.  From  other  anid- 
yses,  2(Mg,  Fo)T+Sl*l^-|-6H=pho8phorio  acid  46^9,  alumina  27*10,  protoxyd  of 
iron  1  *10,  magnesia  1 1  *87,  water  7  '1 2.    Perhaps  (ft-f  Sl)P-f  fi. 


Analyses :  1,  Fuchs,  (Schweig.  J.  zxiv,  878) ;  2,  R.  Brandes,  (ib.  zxx,  886);  8  to  8, 
Bammelsberg,  (Pogg.  bdv,  260) ;  9,  10,  Smith  and  Bmsh,  (Am.  J.  ScL  [2],  zvi,  870) : 


P 

21 

iSCg 

te 

Ca 

tL 

1. 

R&delffraben, 
Erieglach, 

41-81 

86*78 

9-84 

2-64 

— 

6-06,  Bi  2-1 

—87 -68,?. 

2. 

48*32 

84*60 

18*66 

0*80 

0*42 

0-60.  5i  6*6=99*6,  Br. 

8. 

Gratz,  G.=8*ll, 

42*41 

29*68 

10-67 

10*60 

112 

6-62=100, 

Ramm. 

4. 

«            f( 

48-84 

88-09 

9-00 

6*69 

1-44 

6-94=100, 

6. 

• 

46*99 

27*62 

11-19 

6*47 

2-12 

6*61=100, 

6. 

Erieglach,  G.=2-02, 

40*96 

86*22 

12-86 

1-64 

1-42 

6*92=100, 

7. 

«              (( 

47*86 

80-06 

12-20 

1*89 

1-66 

6*86=100, 

& 

f<              « 

47*78 

27-48 

12-16 

1*91 

4-82 

6*40=100, 

9. 

North  Carolina, 

43*88 

81-22 

10-06 

8-29 

6  *68,5i  1  •07=99-70  AB. 

10. 

<(        (f 

44*16 

82-17 

10'02 

8-06 



6*60,Bil*07: 

=100-96, " 

In  a  matrass  yields  water  and  loses  its  color.  KB.  on  charcoal,  intmnesoes 
slightly  and  at  a  nigh  heat  assumes  a  blebby,  glassy  appearance,  but  does  not  fuse. 
With  borax,  yields  a  clear  colorless  globule.  Forms  a  nne  blue  with  cobalt  solu- 
tion. Rammelsberg  found  more  or  less  silica  as  impurity  which  is  excluded  in  the 
results  above  given. 

Occurs  both  massive  and  crystallized  in  narrow  veins,  traversing  clay  slate,  in 
the  torrent  beds  of  Schladmins  and  Radelgraben,  near  Werfen  in  Saltzburg,  with 
spathic  iron ;  in  Gratz,  near  vorau,  and  elsewhere,  and  in  Kri^lach,  in  Styria. 
From  the  locality  at  Vorau  it  has  been  called  vorauliU.  Also  at  T^uco  in  Minas  Ge- 
raes,  BraziL    It  is  abundant  at  Crowder's  Mt.,  Lincoln  Co.,  N.  G. 

The  name  lazuli te  is  derived  from  an  Arabic  word  and,  meaning  keavin,  and  al- 
ludes to  the  color  of  the  mineral 


TTJRQUOIS.     Calaite.     Agaphite.    Johnite.    Ealait  and  Tiirkis.    Birousa  of  tht 

Periians.    Callais  (probably)  of  Pliny. 

Reniform,  stalactitic  or  incrusting.    Cleavage  none. 

H.=6.  G.=2-6— 2-83 ;  2-621,  Hermann.  Lustre  somewhat 
waxy,  internally  dull.  Color  a  peculiar  bluish-green.  Streak 
white.  Feebly  subtranslucent— opaque.  Fracture  small  con- 
choidal. 

Cbmpon^um. —Contains,  according  to  John,  (Ann.  des  Mines,  [2],  iii,  281),  Zellner 
(Isis,  1834,  687),  and  Hermann,  (J.  t  pr.  Ch.  xxxiii,  282): 

21     p     a     Chi 

1.  Silesia,  44-60    80*90     19-00    8^6    ^e  1-80=99*96,  John. 

2.  "  64*60    88-90      1*00     1*60    Fe  2-8=98*70,  Zellne]^ 

8.  Blue  OrienUl,  47-46    27*84    1818    2-02      <*  1*10,  Hn  060,  (3aT  8*41=100,  H. 

Formula  from  the  first  and  last  analyses,  Sl^-{-6£[=Xl  46*9,  P  88*6,  ti  20*6.  The 
green  Oriental  tnrquois  afforded  Hermann  onl^  6*64  per  cent,  of  phoe^horic  acid, 
and  is  evidently  a  meohanioal  miztmre,  oontaining  Dut  little  turquois.  Specific 
gravity  of  the  last  2-681. 

Berzelius  obtained  in  his  analysii,  phosphate  of  alamina,  phosphate  of  lime,  sili- 
oa,  oxyd  of  iron,  and  copper. 


In  the  t 
flame  beco 
or  aalt  of 


to  A^aphi, 


DBBOBIPTTVE  UINXBALOQT. 

B.B.  in  the  reducing 

.a  readily  with  bo»z 

}  ■  traaiparant  glaea,  vhich  od  cooling  ie  bint  oopper  Rrem 

cloudy  red  in  the  inner,  eapeoiall;  if  tin  be  eddeo.     S^nbk 
aoid  without  efferTeacence. 

dietrict  in  Penift,  not  hr  from  Nichabonr.    Accwdinf 


Oelaniti  in  Saiony. 

good  polish,  and  when  finely  colored,  is  highly  eateemed  aa  a  gem. 

ng  is  said  to  retain  for  hia  own  use  all  the  laiver  and  flnelj  tinted 

iofu  IvrguoU  ia  aaid  to  be  fosailbonea  *r  taeUi  oolor- 


■eian  king 
na     The  occukMal 
ozjd  of  copper. 


TRIPHTLINX:,  FathM.    Tetraphylina.    PsrovsUtte. 

Trimetric  Mean  of  observaUons  from  Norwidi  crrstals  (f.  549), 
I:  7=940,  ii  .  1^=180°  (129°-184°),  I:  «=160'',  0  :  li=131«; 
ib.  from  Bodenmaifl,  R.  P.  Greg,  Jr.,  (f.  550),  7:  7=934"  (fro™ 
angle  n  :  n  and  7:  it),  n  :  18=133°,  7:  ii^iefP,  O  :  1*=133<», 
O  ;  li=130°,  O  :  li  (back)  130°,  ta  :  11=137°.  Surfaces  ratter 
rough  and  nearly  dnll  in  observed  crystals,  and  angles  not  con- 


/fi 
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stant.     Cleavage:  OBometinies  perfect;  7and  one  diagonal  im- 
perfect, the  latter  least  bo.     Commonly  massive. 

H.=5.      G.'=^3*6.      Siibresinous.      Color  greeniBh-gray ;   also 
bluish.     Streak  grayish-white.     Translucent  in  thin  fragments. 


b«g.f 


■  '  IV,  48" 
P 


ti      Ra 


1.  Bedenmaia,  4147  iSET    4-70    340 

a.          "  8a-36  41-4: 

8.            "  40-72  89-S7     9-80    7-28 

4              "  8683  44-62 


048,  Si  0-fiS=9e-8S.  Foeht. 
1-07    0-8e    1-SS=9B-S8,  Ramm. 

-46    0-68     ,  Bi  0-26=100-06.  R. 

ilS     1-19,  Ca  1-0,  MgO-TS,  Si  1-78= 
100-69,  B 

Formula  (("e,  An,  Li)  'P.hoTa  Fuchs's  aaalysis=Phosphoric  add  42-64,  pro- 
toxyd  of  iron  49-18,  of  mnnganese  4^5,  lithia  8-4B.  The  same  (RT)  from  Baer'a 
analysis,  supposing  the  silica  united  to  part  of  the  protozyds.  RMDipelsberg  de- 
dnces  for  No.  %  ft'F+ti'F,  for  So.  S.  (mean  of  4  aDalysas),  8S'1P-|-Stt<P.  Jam- 
nelsberg'9  analyias  giie  very  nearly  the  oxygen  ratio  3  :  S,  aqoiralent  to  IfT*- 

B.B.  fuses  enail3-  to  a  dull  steel  gray  magnetic  bead,  coloring  the  flame  bloiah- 
green  or  somewhat  reddish.  Diaaolves  readily  in  bonu,  and  uorda  •  groen  glata, 
and  with  soda  the  reaction  of  manganese.    Soluble  in  the  aeida. 
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Triphvline  occurs  at  Bodenmais  in  Bavaria ;  and  £  650,  is  from  a  large  somewhat 
distortea  Bavarian  crystal  in  the  cabinet  of  R.  P.  Greg,  Jr. ;  it  has  the  a]>pearance 
of  being  altered.  Named  from  rpif,  three,  and  ^v\n,  family ,  in  allusion  to  its  con« 
taining  three  phosphates. 

Tetraphyline,  (or  Perowskine),  a  similar  compotmd,  ib  firom  Keiti,  in  Finland.  In 
the  analysis  below,  the  excess  is  supposed  to  be  due  to  an  incorrect  determination 
of  the  lithia.  It  differs  in  physical  characters  from  the  preceding,  in  presenting  a 
yellow  color  on  its  surface  of  fresh  fracture,  which  by  degrees  becomes  black.  It 
afforded  Berzelius  and  Nordenskiold,  (Jahresb.  zv,  211),  r  42*6,  ^e  88*6,  iin  121,  Li 
8-2,  fig  1  •7=108-2. 

Altered  Forms. — Tnphyline  and  Triplite  undergo  alteration,  by  taking  up  water, 
the  protoxyds  passing  to  perozyds,  and  the  former  loains  also  its  alkalies.  The 
following  compounds  are  supposed  to  have  thus  originated.  Analyses :  1,  Fuchsi 
{J,  i  pr.  Ghem.);  2,  Delfb,  (Blum's  Lehrb.  d.  Orykt  2  AuA.  687):  8,  Dufr^noy, 
(Ann.  C3i.  Phys.  idi,  842) ;  4,  Rammelsberg,  (Pogg.  Izzxv,  489);  6,  Dufr^noy,  (loc. 
cit  p.  887) ;  6,  Damour,  (Ann.  d.  M.  [4],  ziii,  »41);  7,  8,  W.  J.  Craw,  (Am.  J.  Soi  [2], 
zi,  99);  9,  J.  W.  Mallet,  (ib.,  zviii«  88): 

P       9e      Sn      ^e      fin      a      Si 

1.  Bodenmais,  86-70  4817    8.94 6-80  l-40i=99-51,  P. 

2.  "  Pieudotriplite,  Z6^l  61-00    Sift 462  ^, InsoL 0-70= 

100,  Delfh. 

8.  Limoges,  HeteromU,  41*77 84*89  17*67    4*40  0*22=98'86,Du£ 

4  "  "  Ml 8  81*46  80*01 686   =100,  Ram. 

6.  lAmo^,  HwreauliU,  88*00 U'lO  82*86  18*00   =99*96,  Duf. 

6.  **  AlluawUte,  41*26  26*62    1*06   28*08     2*66  0*60,    iSfa  6*47= 

99-78,  Damour. 

7.  Norwich,  Mass.,  41*86  27*86  24-70 207   ,  Li  2-27,  Ca 

1*97,  fi^  tr,  insoL  0-29«10001.  Craw. 

8.  "  "  44*64  20*02  28-80 2-07   ,  Li  2*20,  Ca 

l*61,fig  tr,  insoL  0*80=100*14,  Craw. 

9.  "  "  48*04  29*60  22*69,  Ca  0*09,  fig  0*78,  Li  1*79,  fl  206= 

99*79,  Mallet 

No.  1,  Fuchs  regards  as  altered  Tnphyline. 

Ptendotriplite  corresponds  to  the  formula  (Pe,  Sn)*P*-f  2fi. 

Heterosite,  by  Rammelsberg's  analysis,  eives  S^4~^^ »  ^^^  reckoning  it  as  an 
ap hydrous  protoxyd  compound,  the  formma  becomes,  according  to  Rammelsberg,  B' 
P-f-B^.  It  is  of  a  brownish  violet  color,  to  greenish  gray.  Dnfr^noy  give**  G.= 
8*62,  or  8*89  after  exposure. 

ffureaulite  isdescribed  as  monoclinic  with  /:i=ll7«  80',  0  :  -fclOl®  12',  Uz  li= 
88^/:  1«=116<' 66'.  Cleavage  none.  H.=6i  G.=2'27.  Color  reddish-yellow,  a 
little  lighter  than  hyacinth-i^.  Translucent.  Formula  from  analysis  B*P*-f-8fi. 
B.B.  very  fusible  to  a  black  metallic  globule.  Has  some  resemblanoe  in  appear- 
ance to  zircon.    From  the  Conmiune  of  Hureauz  near  Limoges. 

Alluaudite  has  8  cleavages  at  right  angles  with  one  another,  ofte  more  perfect  than 
the  others.  H  above  4 ;  G.^*468.  (k>lor  dove-hrown.  Streak  yellowish.  Lus- 
tre dull  Subtnmslueent  to  opaque^  Fracture  ahining,  maI J.  Formula  from  anal- 
yais  B*P4-FeP+%  or  reo^oning  the  iron  as  all  protoxyd,  S^P-|-fi.  From  Chaa- 
teloub,  near  Limoffes. 

The  Norwich  mineral  (Massachusetts)  is  found  only  in  crystals,  some  an  inch  long 
and  wide,  associated  with  spodumene  in  quartz.  The  crvetals  vary  much  in  their 
angles ;  the  faces  are  smooth  but  hardly  polished.  The  followhig  angles  were  ob- 
tained by  the  author  from  eight  crystals,  (the  right  hand  4  it  here  aeeented). 

in  m        IV     V    VI  vn  viii 

ta:  t2'  128®  181*-182*  127«-130J«  180*0  126*  184^  128^  180« 

fS :  iX  118                 118                108     108 

i§:tY  121^-122                                                120    116     118-119 

0:U  181               129-182 

ni  II  101^102 

Hr,  II  118i             110                 110-112 

4fi(orfiO:/  IM    162 

/% .  «K*«.-.  ^«-  ^f  r       i  ^*-^  ^  98     100      90 

0 :  obtuse  edge  of  /       \^^,^  e6  86  80      90 

/:/  98 
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Many  of  the  crystals  have  a  monoclinic  form,  while  others  are  trimetric ;  but  th« 
latter  is  probably  the  normal  form.  Thej  closely  resemble  the  crystal  from  Bava- 
ria, which  according  to  Greg  is  trimetnc  Cleavage  not  distinct.  Color  black. 
Streak  brownish-red  Opaoue.  Brittle.  H.=6*5.  In  composition  it  ia  quite  near 
Uie  alloaudite,  as  observed  by  Mallet. 

TBIPLITE.    Ferruginous  Phosphate  of  Manganese.    Eisenpeoherz,  (in  part),   W. 

Pitchy  Iron  Ore. 

Trimetric.  Imperfectly  crystalliDe.  Cleavage:  unequal  in 
three  directions  perpendicular  to  each  other,  one  much  the  most 
distinct. 

H.=5— 5'5.  G.=3'44 — 3-8.  Lustre  resinous,  inclining  to  ad- 
amantine. Color  brown  or  blackish-brown.  Streak  yellowish- 
gray.    Subtranslucent — opaque.    Fracture  small  conchoidaL 

Oompo9iti<m. — (Sbi,  ^e)4^^Phosphorio  acid  88*2,  Droto^d  of  iron  83'6,  protozyd 
of  manganese  88*23=100.    Analysis  by  BeneUns,  (oohw.  J.  zzvii,  70) : 

P  82-8,  "Sbk  82-6,  ^e  81*9,  Ca*?  8-2=100*8. 

B.B  on  charcoal  fuses  easily  to  a  black  scoria.  Dissolves  readily  in  nitrie  add 
without  effervescence.    With  borax  gives  a  glass  colored  with  manganese. 

Occurs  at  Limoges  in  France,  in  a  vein  of  quartz  in  granite,  accompanied  by  ap- 
atite. 


FISCHERITE,  Hermann,  J.  t  pr.  Ch.  3umii,  285. 

Trimetric,  Kokscharov.  /:  Z^llS^  32' ;  a:b:c-x:l:  1-189. 
/:  n  (beveling  plane)=160°  48',  t2  :  tl=99o  52^  and  80**  7i',  H  : 
^i=139°  56'.     Also  crystalline,  massive. 

G.=2'46.     Colorless;  dull-green,  when  massive.     Translucent 

Composition, — 3tl'P-|-8S=Alumina  41-82,  phosphoric  acid  28*88,  water  29*29. 

B.B.  becomes  white,  spotted  with  blackish  ;  yields  much  water,  but  no  fluorine. 
Analysis  gave  Hermann,  (loc.  cit.) : 

21  88*47,     P  29*08,     fl  27*60,     ¥e  and  Un  1*20,     Cu  0-80,     Ca^P  and  gangue  8*00. 

From  Nischne  Tagilsk,  where  it  occurs  in  veins  in  a  ferruginous  sandstone  and 
elay  slate. 

PBGAKrrs  of  Breithaupt,  according  to  Hermann,  has  the  composition  of  Fischerite 
excepting  that  it  contains  6^.     Hermann  obtained  for  it,  (J.  L  pr.  Ch.  zzziii,  287), 

3tl  44*49,        P  80-49,        fi  22*82,         Cu,  Pe  and  gangue  2-20=100, 

affording  the  formula  Sl^P-f-elt. 

It  occurs  in  crusts  formed  of  small  prismatic  crystals,  which  are  rhombicprisms 
of  127°,  having  the  acute  lateral  ed^e  truncated.  Color  green  to  white.  H -^8 — 
4.     G.=2*49 — 2*64.     Occurs  at  Strigis  near  Freiberg  in  Saxony. 

Erdmann  analyzed  a  Strigis  mineral  {Striegiaan  of  Breithaupt)  with  a  very  dif- 
ferent result,  as  seen  from  the  analyses  under  Wavellite,  to  which  species  the 
specimens  evidently  pertain.  Peganite  has  till  recently  been  placed  under  Wa- 
vellite. 

VARiscrTB,  Breithaupt,  (J.  £  pr.  Chem.  x,  606).  Contains  the  same  ingredient«  as 
the  above,  but  is  not  yet  accurately  analyzed.  Reniform;  apple-green ;  with  white 
shining  streak,  weak  greasy  lustre,  and  translucent  Yields  water  in  a  matrass. 
B.B.  in  the  forceps  infusible,  but  becomes  white ;  in  the  outer  flame,  colors  the 
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flame  <]e«p  bIuish-gre«D:  with  borax  andialt  of  phMphorae  forma  a  palevelloiri^ 
green  glnss;  with  soda  fmoa  vith  efF«rTe>cence,  but  imperfeclly;  with  cobalt  toln- 
tion,  t>ecomi;B  blue. 
Occur*  in  iiaarti  and  eiliceoiu  elate  at  MMsbach  in  Voigtlaod. 


HOFEITE,  Brtaulmr.    Trans.  BoTal  3o«.  Edinb.  x,  lOT.     Ziakph;Uit,  Sreil. 


^^ 


Trimetric.  1: 1=101%  O:  B=133o  19', (Levy) ;  a : i :  c=l-0607: 
1  :  1-2131.  Observed  planes  as  in  the  annexed  fignre  with  also 
-M,  34  and  il.  0  :  14=138°  50',  II :  1*  (ov.  0)=97°  40',  0 :  2i=119<> 
47',  2  : 2  (mac.)  106°  36',  (brach.)  8T°  3',  (baa.)  140°.  Cleavage :  « 
higlilj  perfect.  Plane  O  striated.  Also  in  reniform  masses,  and 
amorpbons. 

H.=3'5— 3.    G.=3-76 — 2-85.  Loatre vitreous;  " 
a  somewhat  pearly.    Color  grayisb-whito ;  rod- 
disb-brown  when  compact.  Streak  white.   Trans- 
parent— translucent.     Sectile. 

DissoliM  without  efferTeaceace  in  muriatic  or  nitric  acid, 
d.  B.B.  givea  out  wa- 
a  clear  colorle«a  slob- 
ule,  tinging  the  flame  green.  Tbe  globnle  obtained  with  b^ 
raz  remaiua  clear  on  cooling.  With  eoda  it  affords  a  scoria 
which  Ib  yellow  when  hot,  and  ^vea  out  copioos  fumes  of 
zinc  and  some  of  cadmiunL  The  fused  minei^  forms  a  tine 
blue  glass,  with  a  solution  of  cobalt.  Eopeite  is  sapposed. 
therefore,  to  bo  a  hydrous  compound  of  phospborio  acid  and 
oiyd  of  zinc,  with   a  small  portion  of  cadmium. 

It  has  been  observed  in  tbe  calamine  niiues  of  Altenberg, 
It  WBB  named  in  honor  of  Prof.  Hope  of  Edinburgh. 

The  angle  of  ^l ;  jl  in  Hopeite  is  near  il :  Ci  in  Fiaeherite. 

AMBLTOONTTE,  BreUK 

Trimetric.  Cleavage  parallel  to  a  rhombic  prism  of  106°  10', 
rather  perfect ;  leas  so  parallel  to  its  shorter  diagonal.  Also  mas- 
sive, columnar. 

II,=6.  G.=:3 — 3'11.  Lustre  vitreous,  inclining  to  pearly  on  / 
Color  pale  mountain  or  sea-green.  Subtransparent — translucent. 
Fracture  uneven. 

Campotilion Analyses:  1,  Beraeliai,  (Qilb.  Ann.  IxT,  S21};  3,  3,  Bammekbetj. 

(Pogg.  Ixiv,  2BS); 

5^  SI  Li  ffa  R         P 

1.  Churadorf,  aS-S9        36-69        911         Ben. 

2.  Arnsdorf,  G.=3'll,  47'IS        88-48        7*08        8-a»        0-48    811,  Ramm. 

8.  "  "        48-00        8S-)6        S-88        648        tm^trmintd,  Ramm. 

In  two  oth«r  triala,  the  alutniua  was  found  to  be  Sfl-JS  and  8B-B(I  par  cent  Ram- 
meUberg's  analjies  oorrespond  nearlv  to  (Sl'P'+a'P^-KAl'P^RF),  R  standing 
for  lithinm  and  sodium;  Rom  writes  the  formula  <Sft'F-f  SXlP)-l-(Al*F*-f-Al*0*L 

In  a  matrass  jialda  water,  which  at  a  high  heat  is  acid  and  corrodes  the  glaa*.  AB. 
fiues  eaailT  with  iatnmeseenee  and  beeoma*  opaque  white  on  cooling,  with  boras 
and  salt  of  phosphorus  fonus  a  traosparent  colorlesi  glaas.     When  moistened  with 
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Occurs  at  Chursdorf  and  Arnsdorf,  near  Penig  in  Saxony,  where  it  is  associated 
with  tourmaline  and  garnet  in  granite :  also  at  Arendal,  Norway. 
The  name  is  from  a/i^Xn,  blunt,  and  yoyv,  angle, 

HERDERITE,  Haid    AUogonit,  Brett 

6W  Trimetric.    1 :  7=115°  53',  O  :  ll—US^ 

51';  a:h:  ^=0-6783  : 1  :  1-5971.  Observed 
planes  as  in  the  annexed  figure,  with  also  3, 
4  and  6i. 

O  :  1=141**  19'.      1  : 1  (mac.)  141^  17'. 
O  :  3=112°  35'.      1  :  1  (brach.)=116°  3'. 
O  :  5i=147^  30'.     O  :  7=90^ 

Cleavage:  7 interrupted.    Surfaces  7 and  1 
very  smooth,  and  delicately  lined  parallel  to 
their  edge  of  intersection. 

H.=5.  G.=2-985.  Lustre  vitreous,  inclininjg  to  subreeinous. 
Streak  white.  Color  various  shades  of  yellowish  and  greenish- 
white.  Translucent.  Fracture  small  conchoidal.  Very  britde. 
Index  of  refraction  1*47. 

Oampoeition. — Probably,  according  to  trials  by  Tamer  and  Plattner,  an  anhy- 
drous phosphate  of  alumina  and  lime  with  fluorine.  B.R  fuses  with  difficulty  to  a 
white  enamel ;  becomes  blue  with  cobalt  solution.  Dissolves  when  finely  powder- 
ed in  muriatic  acid. 

Very  rare  at  the  tin  mines  of  Ehrenfriedersdorf  in  Saxony.  Resembles  Uie  as- 
paragus variety  of  apatite. 

Named  after  Baron  von  Uerder,  director  of  the  Saxon  mines. 

CARMINITE.     Carmine  Spar.     Carminspath,  8andberger,  Pogg.  Ixxx,  891. 

Trimetric  ?  In  clusters  of  fine  needles ;  also  in  spheroidal  forms 
with  a  columnar  structure.  Cleavage  parallel  to  the  faces  of  a 
rhombic  prism. 

TI.=2-5,  Lustre  vitreous,  but  cleavage  pearly.  Color  carmine 
to  tile-red ;  powder  reddish-yellow.     Translucent.     Brittle. 

Composition, — Probably  an  anhydrous  arsenate  of  lead  and  iron. 

B.B.  on  charcoal  fuses  easily  to  a  steel-gray  globule,  giving  out  arsenical  vapors ; 
with  soda,  a  globule  of  lead,  and  with  borax  an  iron  reaction.  Heated  in  a  glass 
tube,  no  change.    Soluble  in  nitric  acid. 

From  Horhausen  in  Saxony,  with  Beudantite  in  quartz  and  brown  iron  ore. 


ROMEIXE,  Damour,  Ann.  des  Mines,  [8],  xx,  247,  [6],  iii,  179.     Romeit. 

Dimetric.  In  octahedrons ;  basal  angle,  according  to  Dufrfinoy, 
llOo  50'— 111°  20' ;  angle  over  the  summit  68^  10'— 69**  10'.  Oc- 
curs in  groups  of  minute  crystals. 

Scratches  glass.  6.  in  grains  4*714 ;  in  powder  4*675.  Color 
hyacinth  or  honey-yellow. 
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Composition, — ll\  SbO',  SbO*  Damour.    AnalyBis  by  Damour,  (loc  cit.) : 

O  16-82.     Sb  6218,    Fe  1-81,    'iin  121,     Oa  16-29.    Bi  sol  0-96,  insoL  l-«0=99-«7, 
or  Sb  O*  40-79,  Sb 0*  8682,  te  1-70,  lilln  1-21,  Ca  16*29,  Si  0*96,  inaoL  l-90=99-67. 

6.B.  fases  to  a  blaokUh  slag.  With  borax  affords  a  colorless  glass  in  the  inner 
flame,  a  violet  in  the  outer.    In  acids  insoluble. 

Romeine  was  found  at  St.  Marcel  in  Piedmont,  in  small  nests  or  veins  in  the 
gangue  which  accompanies  manganese,  consisting  in  part  of  feldspar,  epidote, 
quartz,  brown  iron  ore,  and  greenovite.     It  is  named  after  Rom6  de  ITsle. 


2.  HYDROUS  PHOSPHATES  AND  ARSENATES. 

The  hydrous  phosphates  are  arranged  in  the  order  of  the  oxygen  ratio, 
commencing  with  the  species  which  have  proportionally  the  most  acid. 
Among  them,  two  groups  may  be  recognized : 

1.  ViviANiTE  Group. — Containing  Vivian ite,  Cobalt  Bloom,  and  proba- 
bly Sympiesite  and  Kotti^te,  (oxygen  ratio  3  :  5\  with  also  Pharmacolite, 
(oxygen  ratio  2  :  6),  which  is  homoeomorphous  with  Vivianite.  Monoclinic, 
with  perfect  clinodiagonal  cleavage. 

2.  Olisvnitb  Group. — Containing  Olivenite  and  Libethenite.  Trimetric, 
(oxygen  ratio  4  :  5). 


Cu«  l^+6fi[. 
SaNH*0P+9fl. 

ftg»NHH)f+12fi. 

Ca*2«+4H. 

Ca*2«+6£L 

f'e«P-H8fl. 

Co»ls+8fi. 

Si«ls+8fl. 

It*ls+8fi. 

I^els+4l^ 

Cu*P-Hfi. 

Cu\l«J^)+fi. 

Ou*ls+7fi. 
la,  Fe,  Ca,  tU 

te»l«+Pe'l»M-18fi. 

ll4^+18fl+iAlF». 


Thbombolits, 

It+S 

f,ls 
6    : 

8 

Steboobitb, 

Stbuvitb, 

HAIDUfOBUTS, 

2    : 

6    : 

4 

Phahmaooutk, 

2    : 

5    : 

6 

ViVIANITK, 

8    : 

6    : 

8 

Ebtthrins, 

8    : 

6    : 

8 

NiOKKL  QaUN, 

8     : 

6    : 

8 

Kdmorrs, 

8    : 

5    : 

8 

Stmplxsitx. 

SOOBODITB, 

8    : 

6    : 

4 

LiBvrmNiTS, 

4    : 

6    : 

1 

OuvxNm, 

4    : 

6    : 

1 

CONIOHALOITS, 

4    : 

6    : 

1* 

Etohboitk, 

4    : 

5    : 

1 

AB8BNI06IDSRITB, 

PHARMAOOSIOBRm,      4      I 

6    : 

6 

Bkudamtiti, 

Wavbllitx, 

4    : 

6    : 

6 
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CinLDRKNITE, 

it+a  p,1b 

6:6: 

6 

Krinite, 

6:6: 

2 

CORNWALUTS, 

6:6: 

6 

PuoSPnOOHALOITE, 

6:6: 

2i 

F.HI.ITE,  TaOILITE, 

Ttsolite, 

6:6: 

10 

Delvauxene, 

6:6: 

U 

Beeaunite, 

■ 

DUFRBNITE, 

6:6: 

H 

Apoamesite, 

6:6: 

3 

Ghalcophtllite, 

6(81) :  6    : 

12 

LiROCONITE, 

Ueanite, 

7:6: 

8 

CARPDOaiDEBITE, 

Plumboresinite. 

Hydrous  phosphate  of  alumina  and  lime. 
Castelnaudite. 


Sulphato-phosphateM. 


PlTTICITK, 
DlADOCHITE, 


Cn»l8+2fiL 
0u»l»+6fl. 

Cn»lB+10fl[[+Ca0. 
Pe*P+24fi. 

3Pe«P+2ifl. 

Ou,il,lB,P,fiL 
(Ca,Cu)*+»*P+16fi: 


3Pe«S»H-2FelB+24fll 
2PeS'-t-Pe"P*+86fl. 


THROMBOLITE,  Brett  • 

Amorplioiis. 

TI.=3 — 4r.  G.=3*38 — 3*4:0.  Lustre  vitreous.  Color  emerald, 
leek,  or  dark  green.     Opaque.     Fracture  conchoidal. 

Compontion. — Cu^P'-f'^^ — Phosphoric  acid  46*1,  oxyd  of  copper  37 "8,  water 
17  "l.     Analysis  (approximate)  by  Plattner,  (J.  £  pr.  Ch.  xv,  821): 

Phosphoric  acid  41  *0,        Oxyd  of  copper  39*2,        Water  16*8=97^. 

B.B.  Colors  the  flame  blue  and  then  green.  On  charcoal,  fuses  easily  to  a  black 
globule,  and  finally  yields  a  bead  of  copper.  With  boracic  acid  and  iron,  g^res 
the  reaction  of  phosphoric  acid.     In  a  matrass  yields  water  and  becomee  blftck. 

Retzbanya,  Hungary,  in  limestone. 


ilTDKOUS  PUOBFUATES   ABD  ASSSStATEB. 


STERCWRITE,  HtrapatK     Mkrocoimio  Salt    Salt  of  Phoaphona. 

In  crystalline  masses  and  notlules.  G.  =  1*6151.  Lustre  vitre- 
ous. Color  white,  stuiied  yellowish-brown.  Transparent.  Frag- 
ile.    Not  efflorescent.     Easily  soluble  in  hot  and  cold  ■water. 

CWinni*io».— S'ftNH'OP+9H^3*-06,  NH-Oia-lcfrftli-BZ,  S  88-6«.  Anal- 
ysU  by  T.  J.  Herapath,  (Quart.  J.  Chem.  Soc.  April,  1846)  : 

P  84-346.  Am  1-680,  S»  16-768.  3  43 ■2*3=100. 

Miz«d  irlth  about  9  par  cent,  of  imparitiea,  conaiitiag  of  oif^ic  mutters  along 
with  chlorid  of  MMliam,  carbonate  of  lim«,  carbon Bt«  of  magneala,  phosphate  of  lima, 
■and.  &a.  EE  intameaceB,  blackens,  aod  gives  ofT  water  and  ammouia,  and  aft«r- 
wards  ftues  to  a  traoparent,  colorleM  fAuA,  lolable  in  boiling  water. 

Founil  in  guano  at  Oia  island  of  Ichaboe  on  the  weatem  coast  of  Africa. 

This  species  is  identie&l  with  the  Sa/(  of  Pkotphorut,  used  as  a  flux  in  blowplpa 
analysiai 


Hemihedral,  two  opposite  sides  having 
nnlike  planes.  /:  7=101''  42',  0:11= 
132°  32';  a:h  :  c=l-0900:  1 :  1-2283. 
Observed  planes  as  in  the  annexed  figure. 
O  :  H=138''  25',  O  :  ^1=151°  25',  O  :  H  , 
=90°,i-i  :  il  (ov.  ii)=63''  8',  li  li  (ov.O) 
=96'  50',  ii  :  it  (ov.  n)=5r  10'.  Cleav- 
age :  O,  periect.  Twins :  face  of  compo- 
sition iX. 

H.=2.    G.=lfi5— 1-7.     Color  slightly 
yellowish  to  brown;  white.     Lustre  vitreous.   Translucent;  some- 
times opat^ue.    Brittle.    Tastelcsa,  being  but  very  slightly  soluble. 


axnporifion.— NH*0  Sb*  P-t-lsB:=Pho«phoriB  a 

■■ "^   - -'^-  '     •    'r.  Leonb.  lS61,ai)i 


and  fusee  to  a  colorleas  glaas 


icid  SS-9,  magnesia  16-3,  MH*0 

10-6,  water  44  0=100.     UlexobUined,  {r  *       "    "" 

P  Ag  n 

aS-66  18-40  3-00 

B.B.  falls  to  powder,  giring  off  water  a 
which  becomes  an  enamel  on  cooling.     Diuolves  readily 

Found  in  gnaoo  from  Saldanlia  Bay,  eout  of  Africa,  imbedded  in  patches  of  ciya- 
tala;  also  under  an  old  church  in  Hamburg,  where  quantities  of  cattle  dung  existed 
in  tlic  soil,  abors  a  bed  of  peat  wbioh  eontained  the  cryitala.  Tbl«  salt  forms  when 
a  trihasic  phosphate  and  a  salt  of  ammonia  are  disaolTcd  together,  and  a  salt  of 
me^csia  ts  added  to  the  mixture. 

Tiie  dimensions  of  the  crystals  are  nearly  those  of  barytes,  if  li  be  taken  as  %t. 

HAIDIKGERITE,  Tunitr,  Brewster's  Journal,  iii,  BOB. 

Trimetric.  7: /=  100"  (80°  over  *i),  O  li=:U8'' 16' ; «  :  }  ;  c= 
0-595:1  :M918.  U:  J*(top)=146°53',li :  lfc=126<'68',7:  •♦= 
140",  7 ;  M^ISO".  Cleava^  rt  highly  perfect  Mostly  in  mintite 
Cr^tals  aggregated  into  botryoidiu  forms  and  dnisy  crnsts. 

■^  =1-5— 2-5.    G.=2-848,     Lustre    vitreous.     Streak   -white. 


•k.= 
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Color  white.    Transparent — translucent    Sectile;   thin    Iftniinffi 
slightly  flexible. 


tl 

It 

» 

H 

43 

«  1 

/ 

fl 

OlMarTed  PluH. 

Ompottfwn.— Oft'li-KBsAnenic  »cid  SG-SG,  lime  27-06,  vatar  I1-8S.  Tomer 
(Brevster's  Jonrnal,  iii,  SOB)  obuined.  Araeaate  of  lime  S6-S81,  knd  water  14-81*. 
IMnolree  OMily  Jo  aitric  koid.    B.B.  like  phaniiBColile. 

Supposed  to  be  from  Baden  or  Joaehimatahl,  ucording  to  R.  P.  Orw,  Jr.,  who 
possawee  th«  onl;  spacimeD  that  ha*  beea  obMrved.  It  ii  aaeociatad  wiU  pbanna- 
colitft 


PHARMAOOLITE,  Brewitw-e  Edinb.  J.,  I88S,  iii.  (03.    Arcuate  of  Uine.     C3iaax 
Atsenikblatbe,  to  part,  IP(ra«r.    PioropharmaooUte. 

Monoclinic  /;  7=111"  6',  i2:iS 
=141*'  8', «  :  i'2=109O  26',  »  :  ti=»0^ 
1  :  1=117"  24',  a  :  1=121°  28',  ii  :  1 
=95°  46',  n  on  edge  (1  : 1)=83°  14'. 
Cleavage  I'i  eminent  One  face  (1)  often 
obliterated  by  the  extension  of  the 
other.  Surfaces  ii  and  i2  usually  etria- 
ted  parallel  to  their  mutual  intersection. 
Rarely  in  crystals;  commonly  in  del- 
icate silky  fibres  or  acicular  crystal  lizations,  in  stellated  gronpe. 
Alao  botryoidal  and  stalactitic,  and  sometimes  massive. 

S..=2 — 2-5.  G.=2'64 — 2'73.  Lustre  vitreous  ;  on  » inclining 
to  pearly.  Color  white  or  grayish ;  frequently  tinged  red  by  ar- 
senate of  cobalt.  Streak  white.  IVanslucent — opaque.  Fracture 
aueven.     Thin  laminfe  flexible. 

Cir.apoiition.—(>a*  Sa-|-Sfi:=ArBeDic  aeid  81-1,  lime  24-»,  -water  Wtt  Analyaai 
by  Klaprotb,(BeiLiii,  877),JobD,(Chem.  Uutera.  ii,  331),  and  Ranuuebbei^,  (E^igf. 
Ann.  Ixii,  1M>): 

Aa  Is  B 

1.  Wittichen,  3G-00        fiO-64        24-46=100,  Klaproth. 

2.  Andrensberg,         27-28         4S-a8         28 -86=99' 82,  John. 

S.  Olulcabrunn,         £S-fi0        Gl-SS        £S-40.  Co,  3Pe,  1-4B=1(X),  R. 

The  cobalt  in  the  lost  is  attributed  to  a  mixture  with  cobalt  bloom.  Tomer 
obtained  for  a  gpecimen  of  unknown  locality,  (Brewat  J.  iii,  806),  Arasata  of  Ume 
7B-01.  water  2O-89=I0O. 

RB.  ill  the  oater  flame  fusea  to  a  white  enamel,  and  tn  the  inDar  flame  od  ohar- 
eoal  gives  tbe  smell  of  arsealo,  fnaing  to  a  bluish  bead,  and  tingiug  the  flame  bine. 
Easily  soluble  in  ecida.     Inaolnble  in  water. 

Found  with  araenioal  ores  of  cobalt  and  silver.  Crystal*  have  been  found  at 
Witticben,  Baden ;  also  in  botryoidal  or  globular  groupi  at  SL  Maria  au  Miaat  is 
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the  Vo«ffM ;  at  Andrewb«rg  io  tha  Harti,  and  at  Riechelsdorf  aad  Bieb«r  in  Hernia ; 
at  Glilcksbrann  in  Tbnrin^ia ;  at  Joachinutahl  in  Bohemia. 

This  spwiea  waa  nam«d,  in  alloaion  to  its  containing  anenic,  from  faafoar,  poiKm. 

The  PicrophamtKoliU  of  Stromeyar  from  Rieoheladorf,  (Gilb.  Ann.  lid,  18ti],  con- 
tains. Lime  ii-aie,  anenic  acid  4S-U71,  ma^eaia  8*'223,  ozrd  of  cobalt  0-BD8,  Tatar 
28-071=99-616,  BfTording  the  formula  (fla,  Mg)*Aa*-|-l^B>  namm. ;  but  it  is  probably 
impure  phannocolite. 

Tbis  speciea,  viewing  the  form  aa  abore,  ti  remotely  homdBomoiphous  with  cobalt 
bloom  and  Tivianite. 


ViViANITE.     Fhoapbate  of  Iron.    Bine  Iron  Earth.    Hnllieite,  Hum.    Fer  Rioa- 

Ehate,  E.    Blane  Eiaenerz,  Wtm.    Eiaenblaa    Fer  aiur6,  S.    QUnkoaiderit, 
iBeaphjllit. 


Monoclinic.  0=71°  Q5',  1: 1=111°  1%', 
!=l-003:  1:  1-3843. 
w:U'=125<'4r.    M:t3=167''7'. 


-1»=144''2 
m:  7=145°  36' 


0:14=145*' S3';  a:b: 
ii :  li=m°. 


1  :  1  (^front)=119''  10'.  t3  :  i3=154*  14'. 


1  :li=14d'>35'. 


i :  i<front)=140'52'. 


0           1 

4i 

~a7 

— 

U 

ObST 

13 

J 

ii 

-1 

H 

ii.iss. 

siHi 

iL 

Snrface  ii  smoth,  otliers  stria- 
ted. Cleavage  Jt  higlily  perfect ; 
ti  and  ^  in  traces.  Often  roni- 
form  and  globular.  Structnre 
divergent,  fibrons  or  earthy; 
also  iucnisting. 

H.=l-5— 2.  G.=2-061.  LnB- 
tre,  ii  pearly  or  metallic-pearly; 
other  faces  vitreous.  Color  blue 
to  green,  deepening  by  expo-  l-JL  - 
Bnre;  usually  green  when  seen  ,_■' 
perpendicularly  to  the  cleavage 
race,  and  blue  transverBely  ;  tne  oESTvei 
two  colors  mingled,  producing 
the  ordinary  dirty  olue  color.  Streak  blnisb-white,  soon 
changing  to  indigo-blue;  color  of  the  dry  powder,  Hver-brown. 
Transparent — translucent;  opaqne  on  exposure.  Fracture  not 
observable.    Thin  lamime  flexible.    Sectile. 

Cbniporifion.— £'e^+8B=Pbo»phDrio  acid  SB-8.  protoiyd  of  iron  iSi>,  water 
M*?,  when  colorleaa,  being  iioinurphon'    "''""  "  ' -'•  "'  ■-- ' 

owing  to  oxydation  of  part  of  the  in) 
-|-8flH-(P«T*-h8ft) 

Analyses:  1,  Vogel,  (Qilb.  Ann.  lix,  174);  8,  Stromeyer,  (UnUrs.  S7«);  8,4,  Ram- 
melabei^,  (P<^.  Ixiv,  tlO);  6,  Brandea,  (Sohw.  J.  Kxxi,77):  «,  Thomaon,  (Hin.  i, 
4SS);  7,  W.  ifaher,  (Am.  Jonr.  SoL  [S],  iz,  M): 

81-0  =9-84,  Vi^eL 
97-48=99-89,  Stromeyer. 

vj.ia  \  I^amm.      * UndetermiDed. 

8600,  SlO-7,  Bi  01>8=998a,  B. 

S7M=9961,  Thornton. 

87 -SB  Bilioa  O-lOsn-flS,  Fiaher. 


P 

Je 

Pfl 

1.  Bodenmais. 

88-* 

41-0 

i  St.  Agnea,  Cornwall 

8118 

41  ^ 

B,  a.  Jersey,  MvUUiU, 

88-40 

88-91 

IS-M 

88-98 

18-06 

8.  Hillentnip, 

80-3! 

4S78 

S.  MMiciU,. 

aa-M 

46-81 

1.  DeUwara. 

27-n 

44-10 
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RammeUberg  hu  diitingniihed  that  part  of  the  ir 


in  in  the  mineral  is  often  perox- 
yd.  Other  analyera.  prohably  of  this  ipeeie*  -more  or  leu  imfnire,  h»Te  afforoed,  1 
BerUii«r,  (Ann.  d-HioM,  zii,  803);  S,  Segeth,  (J.  f.  pr.  Chem.  xz,  iSS);  8,  KlaprMb, 
(BMb  iT,  12) ;  4,  B«rthier,  (lo&  <»*•) : 

PCS 
1.  SIvt  iron  EaHh,  AlleTraa,  23-1      UD      sa-4,  XI  OS,  &d  0-S=99-^  Berth'r. 

X.  "  "       Eart«ch,  94-90    48-^9    Se'S6=100,  Segeth. 

8.  "  "       Ei:k»rt.bM|t»,  82-0      416      20-0  =^8-8,  Haproth. 

4>  AnffUrilt,  Anglar,  378      660      16-6  =99-8,  BerUiier. 

The  anglarite  correipoDda  to  the  formala  te'  P-f4^ 

A  virianita  tmm  New  Zealand  afforded  B.  Pattuon,  (PhiL  Hag.  [3],  nr,  4BI), 
Pho».  iron  62-80,  water  88-40,  oi-ganie  matter  g-gO,  silica 6 -80=99 -8a 

B.B.  decrepitates,  loses  color,  and  becomeg  opaque  j  if  palveriied,  it  foaea  to  a 
dark  brovn  or  black  Bcoria,  which  affects  the  magnetio  needle.  Heated  in  a  glan 
tube,  it  jielda  pare  water.     DisaoWeR  in  dilute  nitric  and  eulphuric  acida. 

It  oocnra  aaaociated  with  magnetic  and  common  iron  pyrite«  in  copper  and 
tin  veins ;  also  in  narrow  Teina  with  gold,  travening  gray-wacke ;  oocosional- 
1t,  it  is  met  with  in  trap  roeka.  Tbe  friable  and  crystaluiea  farietiea  occur  in 
olay.  and  are  sometimes  associated  with  bog  iron  ore. 

At  St.  Agnes  in  Cornwall,  transparent  iodiKO  crystals  hare  been  found,  I  in.  in 
diameter  and  i  Ions,  on  magnetic  pyrites  ;  at  Bodenmais,  and  the  gold  minea  of  Vs- 
roepst^  in  Trans jTvania,  in  crysUJs;  on  tbe  promontory  of  Eertach  in  the  Black 
Sea,  in  large  indistinct  crstals  in  the  interior  of  shells.  The  earthy  variety,  aomo- 
times  called  blue  iron  earth  ornatiet  i'nuoan  Utu,  (^M- ontril ,  occurs  in  Greenland, 
Syria,  Carinthia,  Cornwall,  Ao.  The  friable  varietiea  jn  bog  iron  ore  in  sevaral  p«at 
■wanips  io  the  Shetland  Isles,  at  Ballagh  in  the  Ts1e  of  Man,  accompanring  some- 
times the  horns  of  the  elk  and  deer,  and  near  ao  old  elanghter-house  in  EdinDni^ 

Fine  tranelucent  dark  blue  crystals  of  Ticianite,  are  met  with  at  ImleytowD,  New 
Jersey.  At  AUeotown,  Monmouth  Co..  N.  J.,  it  occurs  in  considerable  abundance, 
both  crystallized  ia  nodoles  and  earthy,  imbedded  in  bog  iron  ore,  and  asoociated 
with  clars ;  also  at  MuUica  Hill.  Qlouceater  Co.,  H.  J.,  (the  mttllicite  of  lluimeon), 
in  Gvlindricnl  maeaes  consisting  of  diTergent  fibres  or  acicular  crystals.  At  Frank- 
lin, N.  J.,  this  specieB  is  occasiooally  found.  It  often  fillt  theinterior  ofbelemnitea 
and  other  fossils,  in  the  ferruginous  land  formation ;  alio  (lee  analysis  7  abore)  4 
miles  west  of  CnntwoU's  Bridge,  in  the  green  saud  of  Delaware,  in  bne  large  crys- 
tals which  are  colorless  when  first  obtained,  evidently  aa  Fisher  observed,  contain- 
ing only  protoiyd  of  iron.  At  Harlem,  K.Y,,  riviantto  in  crystals  accompanies  stilbite 
and  feldspar  in  the  fissures  of  gneiss.  It  occurs  in  the  north  part  of  oomervet  and 
Worcester  Cos.,  Maryland  1  with  bog  ore  in  Stafford  Co.,  Virginia,  and  eight  or  ten 
miles  from  Falmouth,  with  gold  and  galena;  also  near  Cape  Henlopen,  Siuaex  Co., 


Delawi 


with  limonite  at  Vandreuil,  Canada  East,  abundant. 


Monoelinic.  (7=70*  54',  /:  /=111°  16',  O  :  li 
=146°  1&'  :  a:b  :  c=f)-9747  :  1  :  1-3818.     Ob- 
Berved  planes :  as  in  tbe  annexed  figure,  together 
with  3t  and  Ji  between  it  and  li. 
ii :  n=()0°.  n :  11=155°  5'.     i|  «J=94°  12'. 

U  :  li'=124''  51'.  t*  :  15=137"  6'.  «:  1=120"  48'. 
li:  1=149°  12'.  {^  :  i}  130°  KV.  1: 1=118''24'. 
Surface  ii  and  li  vertically  striated.  Cleavage  :  it 
highly  perfect,  ii  and  li  indistinct.  Also  in  glob- 
ular and  i-cniform  shapes,  having  a  driisj  surface 
and  i  columnar  stmcture:  sometimes  stellate. 
Also  pulverulent,  incnisting. 
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H.=l-5— 2-6;  the  lowest  on  it.    G.=2-948. 

Lustre  of  u  pearly ;  other  faces,  adamantine,  inclining  to  vitreous ; . 
also  dull  and  earthy.  Color  crimson  and  peach-red,  sometimes  pearl 
or  greenish-ffray ;  red  tints  incline  to  blue,  perpendicular  to  cleavage 
face.  Streak  a  little  paler  than  the  color  ;  the  dry  powder  deep 
lavender-blue.  Transparent — subtranslucent.  Fracture  not  observ- 
able.    Thin  laminae  nexible  in  one  direction.    Sectile. 

Oompontiati, — fio'JU-^SfisArsenio  acid  88*48,  oxyd  of  cobalt  87*66,  water  24*02  ; 
Co  often  partly  replaced  by  l^e,  Ca  or  tfi.  Analyses:  1,  Buchols,  (Gehlen's  Jour. 
[2],  ix,  808):  2,  Laogier,  (Mem.  d.  Mus.  d'hist  n.  ix,  233) ;  8,  4,  6,  Keraten,  (Fogg, 
be,  261) : 


1.  Riecheladorf, 

2.  Allemont, 
8.  Schneeberg 
4. 
6. 


<f 


« 


is       Co       £[ 

87'  89*  22*    =98  6iiohols. 

40-0  20-6  24*6,  tTi  9*2,  9e  6*1=100*8,  Langier. 

88*48  86-62  24*10,  fe  1-01=1 00*06,  Eersten. 

88-80  88*42  24*08,"   4*01=99*81,  Kersten. 

88*10  29*19  28*90,  Ca  800=99*19,  Kersten. 


^  Yields  water  alone  in  a  matrass  and  becomes  bluish  or  ffreen.  6.B.  on  charcoal, 
gives  an  arsenical  odor,  and  fuses  in  the  inner  flame  to  a  oark-gray  bead  of  arseni- 
cal cobalt    With  the  fluxes  a  cobalt  reaction.    Diasolvee  easily  in  the  acids. 

Hie  earthly  cobalt  hlomn^  of  a  peach  blossom  color,  (Kobaltbeechlajo^),  is  shown  by 
Kersten  to  be  cobalt  bloom,  witn  some  free  arsenous  acid.    He  obtained, 


2« 

1« 

Co        ]6'e        £[ 

1.  Schneeberg, 

61-00 

19*10 

16*60    2*10    11*90=100*70, 

2.  Annaberg, 

4810 

20*00 

18-80    1218=98*68, 

with  a  trace  of  nickel,  lime,  and  sulphuric  acid,  (Pogg.  Ix,  262). 

Occurs  at  Schneeberg  in  Saxony,  in  micaceous  scales,  stellularly  aggregated. 
Brilliant  specimens,  consisting  of  minute  aggregated  crystals,  are  met  with  at  Saal- 
feld  in  Thuringia ;  also  at  Riechelsdorf  in  Hessia ;  Wolfach  and  Wittichen  in  Baden ; 
Modum  in  Norway.  The  earthy  peach-blossom  varieties  have  been  observed  at 
AUemont  in  Dauphiny,  in  Cornwall,  and  at  the  lead  mine  of  Tyne  Bottom,  near 
Alston,  in  Cumberlano.  A  perfectly  green  variety  occurs  at  Flatten  in  Bohemia,  and 
sometimes  red  and  green  tinges  have  been  observed  on  the  same  crystals.  Occurs  also 
on  the  north  shore  of  Lake  Superior  at  Prince's  Mine  on  calcite. 

Cobalt  bloom,  when  abundant,  is  valuable  for  the  manufacture  <^  smalt 


RosxLrrB. — The  Roselite  of  Levy  is  probably  a  va- 
riety of  cobalt  bloom ;  and  Kersten  suggests  that  it 
may  be  identical  with  the  variety  in  the  third  of 
his  analyses  above,  which  contains  lime,  an  element 
detected  by  Children  in  Roselite.  Hie  form  is  given 
by  Levy  as  here  figured.  Haidinger  makes  it  a  twin 
with  composition  parallel  to  tt 

Trimetic;  /:  7=182®  48'.  O  :  H=168«2'.  Qeav- 
age  distinct  and  brilliant,  parallel  to  tt  It  is  deep 
rose-red,  with  the  lustre  vitreous,  and  H.^:8. 


Its  only  known  locality  is  at  Schneeberg  in  Saxony,  where  it  has  been  foond  in 
small  quantities  on  quarti. 

LAvnrDULAH,  (Breithaupt,  J.  C  pr.  Chem.  z,  606).— Amorphofu,  witb  •  greasy 
lustre,  inclining  to  vitreous.  H.=2*6— 8..  O.s:8*014,  Breithaupt  Color  lavender 
blue.    Streak  paler  blue.    Translucent.    FhMture  conchoids!. 

Contains,  aecordirg  to  Plattner,  Arsenie  and  the  ozyds  of  cobalt^  niekel  and  cop- 
per, with  water.    Foies  easily  bsfors  the  blowpipe,  eoloring  the  flame  deep  blue, 

53 


418  DESCRIPTIVE  HINEBALOaT. 

and  yielding  a  globule  which  beeomos  crystalline  on  cooling.  On  charcoal  yieldi 
an  arsenical  odor.  With  the  fluzoa  gives  the  reaction  of  cobalt.  Occurs  at  Azma- 
berg  in  Saxouy,  with  cobalt  and  iron  ores. 

ANNABERGITE,  ifaui     Nickel  Green.     Nickelocker.     Nickleblathe.  Nickel  Ane- 

niat^,  £r. 

Monoclinic.  In  capillary  crystals;  also  massive  and  dissemi- 
nated. 

Soft.  Color  fine  apple-green.  Streak  greenish-white.  Fiac- 
tm^  uneven,  or  earthy. 

Campotition. — ^S'i'Xs+Sfiss'ArBenic  acid  88  •41.  oxyd  of  nickel  87*69,  water  2400= 
100.  Analyses  :  1,  Berthier,  (Ann.  Ch.  Phys.  ziii,  62) ;  2,  Stromeyer,  (Schw.  J.  zzr, 
220) ;  8.  4,  6,  Eersten,  (Pogg.  Ix,  261) : 

1«  JTi  Oo      tt 

1.  Allemont,  86*8  86*2  2*6    26*6=100,  Berthier. 

2.  Riechelsdorf,     86*97  87*86 24-82,9e  1*18  J9  0*28=1 003-;  some  Oo  with  ft. 

8.  Schneeberg,       88*80  86*20  1*68  28*91,  ^e  trace=99 -94,  Eersten. 

4  "  88.90    86-00    24-02,  "  2*21=10018,  Eersten. 

6  **'  87-21     8610    lra««  28*92,  '^  1*10,  &  0*62=98-85,  KenleiL 

6.B.  darkens  in  color  or  becomes  dull  yellow  ;  on  charcoal  gires  out  the  odor  of 
arsenic,  and  in  the  inner  flame  of  the  lAowpipe  yields  a  metallic  button ;  niekel 
reaction  with  the  flaxes.    This  species  is  propably  isomorphons  with  eobalt  bloom. 

Occurs  on  white  nickel  at  AUemont  in  Danphiny,  and  is  supposed  to  result  from 
the  decomposition  of  this  ore ;  also  at  Eamsdor^  near  Saalleld,  at  Annaberg,  at 
Riechelsdorf,  and  other  mines  of  nickel  ores.  It  has  been  occaaionaUy  obttfred 
associated  with  copper  nickel  in  the  eobalt  mine  at  Ohatham,  Gonnecticat. 

EOTTIGITE,  2>.    Zinkarseniat,  Otto  Kotti^,  J.  f.  pr.  Ghem.xlyiii,  188, 1849,  and 

ATaimuma,  ib.  266. 

Monoclinic,  according  to  Naumann,  and  isomorphous  with  co- 
balt bloom.  Massive,  or  in  crusts  with  crystalline  surface  and 
fibrous  structure.     Cleavage :  perfect  in  one  direction. 

n.=2*5 — 3.  G.=3*l.  Lustre  of  surface  of  fracture  silky.  Color 
light  carmiue  and  peach-blossom  red,  of  different  shades.  Streak 
reddish  white.    Translucent  to  subtranslucent. 

Composition. — (Zn,  Co,  S'i,)"3L8+8fi,  or  analogous  to  cobalt  bloom.  Analysis  by 
Eottig,  (loc.  cit.): 

Is  (by  loss)  8717,  2n  80  62,  Co  6*91,  tli  2-00,  Ca  tract,  fi  2S*40=100. 

In  a  matrass  yields  water  and  becomes  pale  smalt  blue.  B.6.  on  charcoal  in  the 
outer  flame  changes  color  and  fuses  to  a  pearl,  gives  out  fiimes  of  arsenic,  and  leavei 
a  slag  of  oxyd  of  zinc  Gives  a  cobalt  and  nickel  reaction.  In  dilute  acids  easily 
dissolved. 

Occurs  with  smaltine  at  the  cobalt  mine  Daniel,  near  Schneeberg.  The  color  is 
owing  partly  to  the  arsenate  of  cobalt  in  the  mineral 

SYMPLESITE,  Breithaupt,  J.  f.  prakt.  Chemie,  x,  601. 

Monoclinic ;  in  form  resembling  Cobalt  Bloom.  Cleavage  per- 
fect parallel  with  the  larger  lateral  face.  In  minute  prismatic 
crystals ;  also  aggregated. 

H.=2*5,  nearly.  G.=2*957.  Lustre  of  cleavage  face  pearly; 
elsewhere  vitreous.     Color  pale  indigo,  inclined  to  celandine-green ; 
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sometimes  between  leek  and  mountain-green.     Streak  bluish-wliite. 
Snbtransparent  to  translucent 

Composition, — Sapposed  to  be  an  arsenate  of  the  protozyd  of  iron.  Heated  in 
a  elaas  tnbe,  it  turns  orown,  and  loses  25  per  cent  of  water.  On  charcoal  it  gives 
on  an  alliaceoos  odor,  turns  black  without  melting,  and  is  then  magnetic. 

Occurs  at  Lobenstein  in  Voigtland,  with  cobaltic  pyrites  and  spathic  iron. 


SOORODITR    Neoctese,  Beud    Martial  Arseniate  of  Cooper,  P.    Cupreous  Arse- 

niate  of  Iron,  Boumon,    Skorodit,  ireit. 

Trimetric.    I:  /=98<>  2',  0 :  li=182o  20' ;  a :  J : 
0=10977:  1  :  1-1511.    Observed  planes  df  in  the 


134°  38'  and  127°  18',  (ba8.)=72°  2'.     Cleavage  : 
t2  imperfect,  H  and  it  in  traces. 

H.=3-6— 4.  G.=31— 3-3.  Lustre  vitreous— 
subadamantine  and  subresinous.  Color  pale  leek- 
green  or  liver-brown.  Streak  white.  Subtransparent. 
— ^translucent.     Fracture  uneven. 

Comporition, — Pe  jLb-^-A  'fi[=:L^rsenie  acid  49*8,  peroxyd  of  iron  84-7,  water  16*6. 
Analyses  :  1,  Berzelius,  (K.  V.  Ac.  II.  1824,  860,  and  Jahrcsb.  v,  205) ;  2,  Boussin- 
gault,  (Ann.  Ch.  xli,  887) ;  3 — 6,  Daraour,  (Ann.  Ch.  Phys.  [8],  x,  412) : 


Is 

1.  Brazil,  Neoctese^  60*78 

2.  Popayan,  49*6 
8.  Vaulry,flm.<?fy«/.         60*96 
4.  Cornwall,  blue  eryst  61*06 
6.  Saxony,  bluish,           62*16 
6.  Brazil,  Neoetese,         60*96 


9e 

ti 

84*86 

16*66 

84-8 

16*9 

81-89 

16-64 

82*74 

16*68 

88*00 

16*68 

83*20 

16*70 

0*67,  Ou  ^rfl<?^=l 01*86,  Berielius. 

,  ^b  0*4=101*2,  Boussingault 

,=98*48,  Damour.     0.=8*11 

,=99*48,         " 

.=100*74,       " 

,=98*86,         "  0.=8*18 


RB.  on  charcoal  gires  out  an  alliaceous  odor,  and  fuses  to  a  reddish-brown  or  black 
scoria,  which  acts  upon  the  magnet  when  all  the  arsenic  is  expelled.  No  action 
with  nitric  acid,  cola  or  hot ;  but  easily  dissolved  with  muriatic  acid. 

A  brown  variety  occurs  in  the  granitic  mountains  of  Schwarzenber^  in  Saxony, 
associated  with  arsenical  pyrites,  and  at  Loling,  near  Huttenberg  in  Carinthia,  along 
with  leucopyrite ;  also  at  Chanteloube,  near  Limoges.  A  leek-green  scorodite  is 
found  in  the  Cornish  mines,  coating  cavities  of  ferruginous  quartz.  Minas  Oeraes, 
in  Brazil,  and  Popayan  have  afforded  some  fine  specimens. 

The  Neoctese,  rrom  Brazil,  is  shown  by  Descloizeaux  and  Damour  to  be  identical 
with  Scorodite.  (Ann.  Ch.  Phys.  [8],  x,  408). 

Occurs  in  minute  crystals  and  druses  of  leek-green,  g^ass-g^reen,  and  greenish-white 
colors,  near  Edcnville,  N.  Y.,  with  arsenical  pyrites,  iron  sinter,  Ac,  in  white  lime- 
stone. 

Named  from  enpoSow,  garlic,  alluding  to  the  odor  before  the  blowpipe. 

An  Iron-sifUer*,  (Eisensinter,  Arsenik-sinter),  from  Nertschinsk,  analyzed  by  Her- 
mann, is  an  amorphous  scorodite.  Hermann  obtained,  (J.  t  pr.  Ch.  xxxiii,  96),  As 
48-06,  Fe  86*41,  fl  16*64=100. 

It  forms  an  ochreous  crust  upon  beryl,  topa^  and  quartz  crystals. 

Altkeed  Foaics. — Scorodite  occurs  altered  to  lamonite. 


^20 
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LTBETHENITE.    Phosphate  of  Copper.     Cnivre  Phosphate,  K     Phospbatueher 

Olivenchalcit,  Br, 

562  Trimetric.    /:  7=92*^  20',  O  :  11=143^  50' ; 

a:l:  c?=0-7311  :  1  :  1-04:16.  Observed  planes 
as  in  the  annexed  figure,  with  also  the  prismatic 
planes ta.  U  :  lt(top)=109°  52',  1  :  l=(ov.  li) 
=118°  12'  (adj.)=120o  56',  (ov./)=90^  46', 
/ :  1 =135°  23'.  Cleavage :  diagonal  (il,  ^*)  very 
indistinct.  Also  globular  or  reniform,  and 
conpact. 

H.=4.  G.=3-6 — 3-8.  Lustre  resinous.  Color 
olive-green,  generally  dark.  Streak  olive-green. 
Translucent  to  subtranslucent.  Fracture  sob- 
conchoidal — uneven.     Brittle. 

Ccmpomtion, — Ou^-f^^^^'^^o^^^  ^^  2^*^*  ozyd  of  copper  66*5,  water  9*8, 
=100.    Analysee:  1,  Berthier,  (Ann.  d.  Mines,  viii,  384);  2,  KOhn,  (Ann.  d.  Ch.  il 
Pharm.  U,  154);  3,  Hermann,  (J.  t  pr.  Chem.  xxxvii,  175);  4,  Berthier,  (loe.  dt): 

28-7  68-9  7-4=100,  Berthier. 

29*44  66*94  4-05=100*48,  KOhn. 

28*61  65*89  5*50=100,*Hermann. 

22*8  64*8  9-0,  0  1-0,  9e  1*6=99*2,  Berthier. 

The  first  analysis  by  Berthier  is  identical  with  Rhodius's  analyaia  of  Ehlite,  oa 
re  426=6u*P+2fi. 

5.R  fuses  very  easily  to  a  brownish  globule,  which,  by  further  action,  aequires 
a  reddish-gray  color  and  metallic  lustre,  and  ultimately  yields  at  ita  centre  a  glob- 
nle  of  metallic  copper.    Soluble  in  nitric  acid,  and  also  in  ammonia. 

Occurs  in  cavities  in  ouartz,  associated  with  copper  pyrites  at  Libethen,  near 
Neusohl,  in  Hungary ;  at  Kheinbrei  ten  bach,  on  the  Rhine ;  in  Bolivia,  S.  A.,  with 
malachite ;  in  a  brick  red  matrix,  in  Chili ;  also  in  small  quantities  near  Gon^lake 
in  Cornwall ;  and  in  the  Ural. 


1.  Libethen,  eryst.t 

2. 

8. 

4.  *'        nuMHve, 


n 


ff 


If 


« 


i( 
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OLIVENITE.     Prismatic  Arseniate  of  Copper,  Boumon.     Pharmakochalzit,  ffoMt. 

Olivenerz,  W. 


Trimetric.      I:  7=92^  30',  O  :  n=144«  14'; 


11  in  traces.  Also  globular  and  reniform,  indis- 
tinctly fibrous,  fibres  straight  and  divergent, 
rarely  promiscuous;  also  curved  lamellar  and 
granular. 

II.=3.    G.=4-l— 4-4;   3-913,  Wood  Arsenate. 
Lustre  adamantine — vitreous ;  of  some  fibrous  va- 
rieties pearly.    Color  various  shades  of  olive-green, 
f)a8sing  into  leek-,  siskin-,  pistachio,  and  blackish-green ;    also 
iver-:  and  wood-brown.    Streak  olive-green — ^brown.     Subtrans- 
■  parent — opaque.  Fracture  when  observable,  conchoidal — ^uneven. 
Brittle. 
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Oompoution. — Ca^&,1^)-f  ]S  (the  arsenic  to  the  phosphoric  acid  as  8  :  l)^Ar8enic 
acid  81*7,  phosphoric  acid  6*6,  oxyd  of  copper  58*4,  water  8*3=100,  and  isomorphotiB 
with  libetnenite.  Analyses:  1,  Kobell, (Po^.  zyiii,  249) ;  2,  3,  Richardson,  (Thorn. 
Min.  i,  614);  4,  Hermann,  (J.  f.  pr.  Ch.  xzziii,  291);  5,  Damonr,  (Ann.  Ch.  Fhys. 
[8],  xiii,  404) ;  6,  Thomson,  (Min.  i,  616) ;  7,  Hermann,  (loc  oit ) : 


1.  Cornwall,  ciyit 

% 

8. 

4. 

6. 

7. 


« 

« 
ff 


if 


(f 


it 


it 


fibroiu, 

it    I 


Is 

86*71 

89-9 

89*80 

G.=a4186,  88-60 

G.=4*878,  84*87 


40*61 


8-86    66*48  8*60=100,  Eobell. 

66*2  8-9=100,  Richardson. 

66*66  8*66=100,  Richardson. 

6*96    66*88  4*16=100,  Hermann. 

8*48     66-86  8-72=98-88,  Damonr. 

64*98  4*41=100,  Thomson. 


G.=8-918,  40*60    1*00    61*08    8*88,  ]6*6  8*64=100,  Hermann. 

The  fibrous  is  the  wyod-artenate,  {Holzkupf&rerM),  a  variety  from  Cornwall,  pre- 
senting a  soft  velvet-like  surface,  and  a  sislcin  or  greenidi-gray  color. 

B.B.  in  the  forceps  affords  a  brown  crystalline  bead ;  on  cnareoal  fosea  with  a 
kind  of  deflagration,  and  yields  arsenical  fumes  and  a  white  brittle  metallic  globule, 
which,  as  it  cools,  becomes  covered  with  a  red  scoria.  Dissolves  in  nitric  acid,  and 
also  in  ammonia. 

The  crystallized  varieties  occur  disposed  on,  or  coating,  cavities  of  quartz,  at  the 
Cornwall  mines ;  also  in  inferior  specimens  at  Alston  Moor,  in  Cumberland.  Found 
at  Camsdorf  and  Saalf^d  in  Thuringia,  in  the  Tyrol,  the  Bannat,  in  Siberia,  Chili, 
and  other  places. 

CONICHALCTTR    Konichalcit,  Breii,  and  FlaUn,,  Pogg.  Ann.  Izzvii,  189. 

Keniform  and  massive. 

H.=4:-5.  G.=4*123.  Color  pistachio-green,  incliningto  eme- 
rald-green ;  streak  the  same.  Subtranslucent  Brittle.  Fracture 
splintery. 

Campoiitian.'^CjVL,  Oa)*  (1^,  is)-f  li'£[,  with  some  vanadic  acid  replacing  (!)  part 

the  phosphoric,  the  copper  and  lime  in  equal  proportions,'the  arsenic  to  the  other 

acids  as  2  :  1.     Closely  lulied  to  olivenite  and  volborthite.    Analysis  by  Fritzsche, 


2s  80*68,        1^8*81,        ¥1*78,        Ou  81*76,        Oa  21*86.        £[6*61. 
Probably  from  Hinijosa  de  Cordova,  in  Andalusia,  Spain. 


EUCHROITE,  Breitkm^t 

Trimetric.  / :  /=92o  8',  0  :  H=148^  40' ; 
a:h:  (?= 0-6088  : 1  : 1-038.  Observed  planes 
as  in  the  annexed  figure.  11. :  H=117®  20', 
H  :  U=121°  20',  u  :  |i=132o  24',  u  :  21= 
140°  36i',  21 :  2i  (ov.  ti)=101°  13'.  Cleav- 
age :  /and  It.    Faces  li  vertically  striated. 

H.=3-5 — 4.  G.= 3-389.  Lustre  vitreous. 
Color  bright  emerald  or  leek-green.  Trans- 
parent— translucent.  Fracture  small  con- 
choidal — uneven.    Kather  brittle. 
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Cofupoiiiion, — Cu^is-|-7£[^^rsenic  acid  84*16,  ozyd  of  copper  47*16,  water  18*70 
—100.  Analyses :  1,  Turner,  (Edinb.  PhiL  J.  iv,  801);  2,  8.  Kahn,  (Ann.  d.  Ch.  u. 
Pharm.  li,  128);  4,  Wohler,  (ib.  286): 


Is 

Cn 

1.  Libetlien, 

8802 

47-85 

2. 

84-42 

46-97 

8. 

82-42 

46-99 

4. 

88-22 

48-09 
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18-80=99"67,  Turner. 
19-31=100-70,  Kuhn. 
19-31=,  Oa  1-12=99-84,  KOhn. 
18-89=99-70,  Wohler. 

In  the  matrass  loses  water,  becomes  yellowish-ereen  and  friable.    B.B.  on  char- 
coal is  reduced  in  an  instant  with  a  kind  of  deflagration,  leaving  a  globule  of* 
malleable  copper,  with  white  metallic  particles  disseminated  thronghont  the  mass. 

Occurs  in  quartzose  mica  slate  at  Libethenin  Hungary,  in  crystals  of  considerable 
Buee,  having  much  resemblance  to  dioptase.  Its  name  is  derived  from  nxf^,  6m«- 
ti/ul  color. 

If  the  prism  21  were  made  the  fundamental  vertical  prism  in  euchroite,  then  /:  / 
would  equal  101°  18',  and  ll :  ll(top)=:87°  62',  nearly  as  in  wolfram  and  hopeitei 
Hie  cleavage  is  not  in  accordance  with  this  view. 

ARSENIOSIDERITE,  DufrhMy,    Arsenoorocito. 

In  fibrous  concretions  of  a  yellowish-brown  and  somewhat  gold- 
en color,  resembling  cacoxene ;  the  fibres  large  and  easily  separate 
between  tlie  fingers;  when  rubbed  in  a  mortar  the  powder 
adheres  to  the  pestle. 

H.=l— 2.  G.=3-620,Duf.,  3-88,  Eamm.  Lustresilky.  Pow- 
der yellowish-brown,  rather  deeper  in  color  than  that  of  yellow- 
ochre. 

CompoHtion. — ^Ss*,  9e^,  Ca*,  £[",  (Rammelsberg  from  his  analysis)=Arsenic  add 
40-62,  peroxyd  of  iron  89*87,  lime  11*88,  water  8*28.  Analyses:  1,  Dufrenoy,  (Ann. 
d.  M.  [4],  ii,  348,  182);  2,  Rammelsberg,  (2d  Snpp.  20«  and  Pogg.  Izviii,  608): 

Is        Pe       fin       Ca        ]^        fi 

1.  84-26    41*81     1-29      8*48    0-76     8-76,  Si  4-04=98-84,  DufWnoy. 

2.  8916    40-00     12-18     866=100,  Rammelsberg. 

The  arsenic  in  Rammelsberg's  analysis  was  determined  by  the  loss.  His  results 
give  no  very  simple  formula.  Dufrdnoy's  correspond  to  is",  Pe*,  (or  3Pe*),  Ca*,  fl*. 
Tlie  mineral  appears  from  the  analyses  to  vary  in  constitution.  Taking  the  mean 
of  the  two,  after  reducing  Dufr^noy's  to  a  percentage  rate,  the  silica  and  loss  ex- 
cluded, gives — 

A.  Mean  result.     Is  87-66     Fe  41 -79  5ln  0*68  Ca  10*58    fi:0-40     fl8-94. 

B.  Oxygen  ratio,         18-09  12*64  0-21  8-00        0*08         1*94* 

From  this  we  obtain  very  nearly  the  oxygen  ratio  26  :  24  :  6  :  15,  and  the  ratio 
of  constituents  la*,  3Pe',  Ca",  fi",  which  affords  the  formula  Ca»ls+4Pe*ls-f  16fl 
=Ar8enic  37*86,  peroxyd  of  iron  42*14,  lime  11*11,  water  8'89. 

According  to  Fournet,  arseniosiderite  is  essentially  cacoxene  with  the  phosphoric 
acid  replaced  by  arsenic  acid,  and  having  the  corresponding  formula  Pe^  £s'4'18^» 
but  this  exceeds  the  proportion  of  water  by  nearly  one  naif,  and  does  not  take 
into  account  the  lime. 

B.B.  fuses  to  a  black  enamel,  with  a  feeble  arsenical  odor  developed  on  adding 
soda.     Dissolves  readily  in  hot  nitric  or  muriatic  acid. 

This  species  occurs  in  a  manganese  bed  atRomandche  in  the  Department  of  Saone 
et  Loire,  France. 

PHARMACOSIDERITE,  Hans.     Cube  Ore.     Wflrferlerz,  W.     Per  Arseniat^,  H. 

Siderite.    Beudantite,  Levy. 

Monoraetric ;  tetrahedral.  Observed  planes  O^  1,  2,  /;  f.  1,  53, 
etc.  Cleavage:  cubic;  imperfect  O sometimes  striated  parallel 
to  its  edge  of  intersection  with  plane  1,  (f,  53) ;  planes  often  curved. 
Karely  granular. 
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II.=2*5.  G.=2-9 — 3.  Lustre  adamantine,  not  very  distinct. 
Color  olive-green,  passing  into  yellowish-brown,  bordering  some- 
times upon  liyacinth-red  and  blackish-brown ;  also  passing  into 
ffrass-green  and  emerald-green.  Streak  olive-green — ^brown,  yel- 
low, pale.     Subtranslucent.    Rather  sectile.    ryroelectric. 

Compontion.—Pe*  l9-f-Fe»la*+lBfl=<te\Pe)*lfl»-t-18fl=Ar8enic  acid  40*4, 
peroxyd  of  iron  281,  protoxyd  of  iron  12*6,  water  18*9;  according  to  G.  Rose 
probably  Pe*lfl»+18H.    Analywa  by  Berzelius,  (K.  V.  Ac.  H.  1824,  p.  864): 

Is  P  Fe  On  ft 

40-20  2-58  89-20  0*66  18*61,  gangue  1*7 6=102-96. 

Exposed  to  a  gentle  heat,  it  becomes  red ;  a  higher  temperature  causes  intumes- 
cence, but  drives  off  little  or  no  arsenic,  and  leaves  a  red  powder.  B.B.  copious 
arsenical  fumes  are  emitted  on  charcoal,  and  a  metallic  scoria  is  obtained  in  the  re- 
ducing flame  which  acts  on  the  magnetic  needle. 

Cube  ore  was  formerly  obtained  at  the  mines  of  Huel  Oorland,  Huel  Unity, 
and  Carharrack  in  Cornwall,  coating  cavities  in  quartz,  with  ores  of  copper ;  now 
found  in  quartz  at  Burdle  Gill  in  Cumberland,  in  small  briUiant  crystals;  lUso  in 
Australia ;  at  St.  Leonard  in  France ;  and  at  Schneeberg  and  Schwarzenberg  in 
Saxony. 

Bkudantttb,  Levy,  This  mineral  from  Horhausen,  Nassau,  has  been  referred  to 
Cube  ore,  but  Brooke  gives  reason  for  believing  it  distinct.  Form  according  to 
Levy,  rhombohedral ;  &  :  ^=86^  80',  but  faces  not  even.  Black  and  opaque.  Percy 
obtained  in  two  imperfect  analyses,  (PhiL  Mag.  [3],  xxxvii,  161) : 

1b  9  B  Pe  I'b  H 

9-68  1-46  12-81         42*46         24-47         8*49 

13-60         undeL         12*86         87-66         29*62         8-49 

Unless  containing  largely  of  impurities,  it  must  be  distinct  from  the  above. 
Rammelsberg  deduces  the  formula  Pe*  2.s-^8fi. 

Altsrkd  Fohxs. — Cube  ore  has  been  observed  altered  to  Psilomelane,  Limonite, 
(Pe*fl»),  Red  Iron  Ore,  (Fe). 

WAVELLITE.    Subphosphate  of  Alumina.     Devonite.    Alumine  Phosphat^e,  H. 

Lasionite,  Fkichi.  666 

Trimetric.     /:  7=126°  25',   O  :  11=143°  23'; 
a:i:  0=0*74:31 : 1  : 1-4943.  Observed  planes  as  in 

the  annexed  figure,  with  also  1, 2?  and  if  1 :  i==129** 
47',  1  :  1  (mac.)  146°  28',  (brach.)  110°  20'  and(ba8.) 
79°  34',  22  :  2?  (pyr.)  117°  53',  118°  33',  (bas.)  93^ 

7',  H :  il=123°57'.  Cleavage:  7  rather  perfect:  also 
brachydiagonal.  Usually  in  hemisphencal  or  glob- 
ular concretions,  having  a  radiated  structure. 

H.=3-25— 4.    G.=2-337,  (Barnstaple),  Haidin- 
ger;  2-3616,  (Irish  variety),  Eichardson.     Lustre 
vitreous,  inclining  to  pearly  and  resinous.     Color  white,  passing 
into  yellow,  green,  gray,  brown,  and  black.    Streak  white.    Trans- 
lucent    Index  of  refraction  1*52. 

(7ompo«i/ton.— (Sl*P"+18l3[}4-|  Al  F=Alumina  88*8,  phosphoric  acid  84*9,  alumi- 
nium 1:5,  fluorine  8*1,  water  26*6=100.  Sonnenschein's  analysis  corresponds  nearly 
to  3tl*»+12a.  .  .  ^ 

Analyses  :  1,  2,  Fuohs,  (Bchweig.  xziv,  121) ;  8,  Berzelius,  (Schw.  J.  zxrii,  68),  4 
—7,  Erdmann,  (Bchweiff.  Izix,  154);  8,  Hermann »  (J.  t  pr.  Chem.  zzziii,  288);  9, 


U 


«t 


Sonnenschien  (J.  t  pr.  Chem.  liii,  844) : 


hweiff. 
pr.  Ch 
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a        1^        tL 

1.  Devonshire, 

87-20  8512  2800 

2. 

87-16  84-84  28-00 

8. 

85-86  83-40  26*80 

4,  Strigifl,  blue, 

86-60  84-06  27-40 

5.         "      ffreen,  yellow, 

86-89  88-28  27-10 

0«             *         OTOWtlf 

84-90  81-55  24-01 

7.         "      black, 

85-39  82-46  24-00 

8  Zbirow, 

86-89  34-29  26-34 

9  Allendorff, 

85-76  8216  28*82 

HP    ¥e 

=100-82,  FnchB. 

-=100  Fncha. 

2-06  1-26,*  Oa  0-50=99-89,  Beneliiif. 

trace  1-00=99-06,  ErA 

trace  2-69»99-46,  Erd. 

trace  221.  Bi  7-80=99-97,  Erd. 

trace  1-5     Si  665=100,  Erd. 
F  1-69  1-20=98-91,  Herm. 
trace  OaO-Sd,  Si  2-70=98-80,  Sonn. 

a  With  perozyd  of  ManganMe. 

Hermann  obtained  much  less  flaorine  than  Berzelias*  and  eires  a  different  fbimnlA. 
Bot  Berzelius  remarks  that  this  ingredient  may  easily  &11  snort. 

B.R  whitens  and  intmnesces,  but  is  infusible ;  gives  the  reaction  of  phosphoriM. 
In  a  matrass  yields  water,  and  acts  on  class  from  the  hydrofluoric  acid  present. 
Reduced  to  powder,  and  heated  with  sulphuric  acid,  it  gives  off  a  vapor  waich  cor- 
rodes glass. 

Wavellite  was  first  discovered  in  a  tender  clay  slate  near  Barnstaple,  in  Devon- 
shire, by  Dr.  WavelL  It  has  since  been  found  at  Clonmel  and  Cork,  IreUnd ;  in 
the  Shaint  isles  of  Scotland,  at  Zbirow  in  Bohemia ;  at  Frankenberg  and  Langen- 
strieffis.  Saxony ;  Diensberg  near  Giessen,  Hesse  Darmstadt ;  on  brown  iron  ore  in 
the  tfura  limestone  at  Amber^  in  Bavaria,  (the  Lasionite  of  Fuchs) ;  in  a  Maxiganese 
mine  at  Weinbach  near  Weilburg  in  Nassau,  (Genth) ;  at  Villa  Rica,  Mines  Geraes, 
Brazil. 

In  the  United  States  reported  as  found  near  Sazton's  River,  Bellows  Falls,  N.  H. ; 
also  at  the  slate  quarries  of  York  Ck>.,  Pa.,  near  the  Susquehannah ;  found  at  Washing- 
ton mine,  Davidson  Co.,  N.  G.,  with  actinolite,  pyrites  and  native  silver. 

A  Wavellite  containing  ozyd  of  lead  occurs  at  Rosi^res  in  stalactites,  aa  detected 
by  Berthier. 


CACOXENE.    Eakozen,  iSf/^Aiikmfli. 

Occurs  in  radiated  tufts  of  a  yellow  or  brownish  yellow  color. 
H.==3 — 4:.    6. =3*38.    Becomes  brown  on  exposure. 

Compoeition. — Supposed  to  be  an  iron-wavellite.  (Fe,  il)*P'-j-18fi,  but  doubt- 
ful Analyses:  1,  Steinmann,  (Leonh.  Orykt.  760}  ;  2,  Holger,  (Baumg.  Zeits.  viii, 
129) ;  8,  Richardson,  (Thomson's  Min.,  i,  476) : 

Xl         Fe         P        Ca       Si  flandHF 

1.  Zbirow,  10-01  86*32  17*86  0*16  8*90  26 •96=99  1 9,  Steinmann. 

a.       "         11*29  86*88  9*20  8*80  18*98,  with  fig  7*68, 2n  1*28, 511-293. 

8.       "         48*1  20  6  11  2-1  80*2,  with  Ag  0*9=97 -9,  Rich. 

The  differences  are  supposed  to  be  doe  to  imparities.  Steinmann'^s  analysis  of 
wavellite  was  made  on  a  specimen  from  Zbirow,  and  has  the  composition  of  true 
oacozene.    B.B.  acts  like  wavellite,  except  that  it  affords  the  reaction  of  iron. 

It  occurs  at  the  Hrbeck  mine,  near  Zbirow  in  Bohemia,  along  with  an  earthy 
brown  iron  ore,  in  the  graywacke  formation. 
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OHILDRENITE,  Letfy. 

Trimetric.  / :  7=111°  54^  0 :  11= 
136^  26' ;  a:h:  c=0-9512  : 1  : 1-4798. 
Observed  planes  as  in  the  annexed  fig- 
ure, with  also  If.  O:  2i=127°  63', 
0 :  1=131°  4',  O  :  ^=142°  35',  O  :  ii 
=90°,  1  :  1  (mac.)  130°  4',  (brach,,  or 

over  2i,)  102°  41',  (bas.)  97°  52',  21 :  2i  (ov.  C>)=75°  46',  B.  and  M. 

Cleavage:  it, imperfect. 


HYDB0U8  PHOSPHATES  AND  AS8ENATES.  4:25 

H.=5.  G.=3-18 — 3-24 ;  3184:,  Kengott.  Lustre  vitreous,  inclin- 
ing to  resinous.  Color  yellow  and  pale  yellowish-brown,  also 
yellowish-white,  and  brownish-black.  Streak  white,  yellowish. 
IVanslucent.    Fracture  uneven.    In  a  matrass  much  water. 

Compoaition,—{k*f  Slf  P*-^lbtL,  with  the  protozyds  to  the  alumina  as  4 :  8=: 

Phosphorio  acid  27*8,  alumina  14'4,  protozyd  of  iron  81*8,  protozyd  of  manganese 

8*9,  water  17*6=100.    In  the  formula,  the  oxygen  ratio  for  tne  bases  and  phosphoric 

acid  is  16  :  16  ;  Ranmielsberg's  analysis,  (Pogg.  Itttv,  486),  which  foUows,  affords 

14*4 :  16. 

1^  28*92    Si  14*44  te  80*68   liCn  9*07   ilig^'U  £[16*98=100*28,  Rammelsberg. 

B.B.  color  of  flame  bluish-green  ;  with  the  fluxes  reactions  of  iron  and  manganese. 
Soluble  in  muriatic  acid  after  long  ignition. 

Occurs  in  crystals  and  crystalline  coats,  on  spathic  iron,  pyrites  or  quarts,  and 
sometimes  with  apatite  near  Tavistock  in  Devonshire  ;  on  slate  at  Orinnis  in  Com- 
walL 

If  the  dome  21  be  made  the  fundamental  vertical  prism,  then  1 :  1=1040  14',  n  : 
II  (top)=^8°,  IX :  11  (ib.)^7°  14' ;  the  cleavage  macrodiagonal ;  a:  b:  «=1'8614: 
1 :  1*2863. 

ERIKITE,  Haid 

In  mammillated  crystalline  groups,  concentric  in  structure  and 
fibrous,  and  rough  from  the  terminations  of  very  minute  crystals  ; 
the  concentric  layers  compact,  and  often  easily  separable.    Traces' 
of  cleavage  in  one  direction. 

H.=4"5 — 5.  G. =4*043.  Lustre  almost  dull,  slightly  resinous. 
Color  fine  emerald-green,  slightly  inclining  to  grass-green.  Streak 
CTeen,  paler  than  the  color.  Subtranslucent — nearly  opaque. 
Brittle. 

Composition. — Cu*Jt8-|-2fi= Arsenic  acid  84*7,  03tyd  of  copper  69*9,  water  6*4c= 
lOa    Analyses,  (approziinative),  by  Turner,  (Ann.  FhiL  [2],  1828,  iv,  154): 

Xb  38-78,      '     Cu  69*44,  fi  6*01,  il  1-77=100. 

Erinite  occurs  associated  with  other  arsenates  of  copper,  in  the  county  of  Lim- 
erick, Ireland,  whence  its  name. 

CoRNWALLiTE. — ^Zippe  thus  uames  an  arsenate  of  copper  from  Cornwall,  whieh 
afforded  Lerch,  as  mean  of  two  analyses,  (Ramm.  4th  Sup^  122):  As  80*21,  P  2*16,  Cu 
64*61,  fl  1802=100, leading  to  the  formula  Cu*  As+5fi.  G.=4*166  ;  H.=4*6.  It 
occurs  amorphous  of  a  blaekiBh  or  verdigris-green  color,  and  is  associated  with 
oUvenite. 

PHOSPHOCHALCITE,  JToW/.    Pseudomalachite.    Hydrous  Phosphate  of  Gopp«r 
Dihydrite,  Herm.    Kupferdiaspore,  Kiihn.    Lunnite,  BemhardL 

Trimetric ;  hemihedral,  producing  mono- 
clinic  forms.  /:  7=109°  28',  O  :  li=1460 
18i';  a:  b:  c=V2  :  1  :  0-6667. _  Observed 
planes  as  in  the  annexed  figure,  ii  :  t2=14rl° 
5'  and  38°  56',  1  :  l=im49',  O  :  i^=166° 
34',  11 :  12=168°  46'.  Cleavage :  vi  imper- 
fect. Also  reniform  or  massive ;  indistinctly 
fibrous,  and  having  a  drusy  surface. 

H.=4*5 — 6.  G.=4 — 44.  Lustre  adaman- 
tine«  inclinini?  to  vitreous.     Color  dark  eme- 
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raid,  verdigris,  or  blackish-^reen,  often  darker  at  the  surface.  Streak 

freen,  a  little  paler  than  the  color.    Translucent — subtranslucent 
racture  small  conchoidal — uneven.    Brittle. 

OompotitiotL — ()u'f+2iA  (Nos.  2  and  4,)=Pho6p1ioric  acid  24*S,  oxyd  of  copper 
68-0,  water  7-7=10a  OuT+Sfl  (Kflhn),  (Nos.  6, 6,  8,)=Phoflphoric  acid  %!%  oxyd 
of  copper  70-9,  water  S-O.  Analyses :  1,  Arfvedson,  (Jahreeb.  ir,  148) ;  J— 4,  Her- 
mann, (J.  t  pr.  Chem.  xxxvii) ;  6-7,  EOhn,  (Ann.  d.  Ch.  n.  Fhann.  xxxir,  218, 
and  b',  124);  8,  Rhodins,  (Pogg.  Ixii,  869): 

1.  Rbeinbreitenbach,  24-70        68*20        5*97=98*87,  Arfredson. 

2.  Nischne  Tagilsk,      G.=4'25,   28*75        68*75        7 *50=:100,  Hermann. 
8.         "       Dihydrite,    G.=s4*4,     25*80        68*21         6*49=100,  Hermann. 

4.  Rheinbreitenbach,   G.=:4*4,     24*55        67*25        8*20=100,  Hermann. 

5.  "  21*52        68*74        8*64=98*90,  Kfihn. 

6.  Hirschberg,  Voigtland,  20-87        71*78        7*40=100.  Kfihn. 

7.  "  Kup/erdiaspare,    2418        69*61        6*26  (or  lofls)=100,  Kfihn. 

8.  Libethen,  RheinbreitenDach,   20*4  70*8  8*4=99*6,  Medina. 

The  compound  Cu*P+2fi[  of  Efthn,  (Nos.  7, 8,  1),  is  named  Pnuin  by  Breithanpt 
The  Dihydrite  is  here  included. 

B.B.  fuses  readily  to  a  small  vesicular  metalloidal  globule.  Disaolvea  without 
^ervescence  in  nitric  acid ;  more  readily  if  heated. 

Phosphochalcite  occurs  in  veins  traversing  graywaoke  slate  at  Yimeberg,  near 
llheinbreitenbach,  on  the  Rhine,  and  is  associated  wiUi  quartz  and  other  ores  of 
copper ;  also  at  the  other  localities  above  enumerated ;  also  in  Cabarras  Co.,  N.  C 

EHLrnt,  Breithaupt, — ^This  mineral  is  near  phosphochalcite  and  also  libethenite. 
It  is  described  as  occurring  in  reniform  or  botryoiaal  shapes.  Structure  radiating, 
foliated.  Also  amorphous.  Cleavage  perfect  in  one  direction.  H.=l  *5— 2.  G.s= 
8*8—4*27.  Lustre  pearly.  Color  verdig^s  to  emerald-green.  Streak  paler.  Com- 
pontion, — Cu*P-j-3H=Phosphoric  acid  24*0,  oxjrd  of  copper  66*9,  water  9*1.  Rho- 
dius*s  analyses  gives  Cu*P4''^^=Pli(>8phoric  acid  28*6,  oxyd  of  copper  64*1,  water 
7*8=100. 

Analyses :  1,  Bereemann  ;  2,  Hermann,  (J.  f.  pr.  Chem.  xxxvii) ;  8,Rliodius,  (Ann. 
d.  Chem.  u.  Pharm.  Ixii,  871): 

P  Ou  H 

1.  Ehl,  24-98        65-99  9*06=99*98,  Bergemann. 

2.  Nischne  Tagilsk,       2314         66-86         10*00=100,  Hermann. 

8.  Ehl,  28-9  681  7-8=99-8,  Rhodius.     G.=4*27. 

The  title  of  the  mineral  to  the  rank  of  a  distinct  species  is  yet  uncertain. 

TAQiLrrs,  Hermann. — Occurs  at  Nischne  Tagilsk  in  reniform  masses  on  brown  iron 
ore.  Structure  fibrous  and  earthy.  H.^:^.  G.=S-5.  Color  emerald-ffreen  to 
mountain  green.  Com/>o«i/to».— Cu^P-(-8fi=Pho8phoric  acid  27*7,  oxyd  of  copper 
61 '8,  water  10*6=100.     Analyses  by  Hermann,  (J.  t  pr.  Chem.  xxxvii), 

P  26-44            Cu  61-29             fl, 10-77             Pe  l*50=10a 
26-91  62-68  10*71  =100. 

TYROLITE,   Haid,     Copper   Froth.      Cupriferous  Calamine,  P.      Zinc  Hydrate 
Cuprifere,  Levy.     Eupferschaum.     Pharmacosiderite.     Eupaphrite,  ShipardL 

Tri metric.  Observed  planes,  O,  it,  I.  Cleava^  :  O,  perfect 
Usually  reniform,  massive ;  structure  radiate  foliaceous,  surface 
drusy. 

H.=:l— 2.  G.=3-02— 3098.  Lustre:  O  pearly;  other  feces 
vitreous.     (Dolor  pale  apple-green  and  verdigris-green,  inclining 
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to  sky-blue.    Streak  a  little  paler.    Translncent — snbtranslncent. 
Fracture  not  observable.    Very  sectile.    Thin  laminae  flexible. 

(hmpontiofi, — 0u*£B-|-10fi[-|-CaC(f)=:Ar8enic  acid  25*4,  ozyd  of  copper  48*8, 
water  19'8,  carbonate  of  lime  irOsrloo.  The  carbonate  of  lime  may  be  an  impuri- 
ty.   Analysis  by  Kobell,  (Pogg.  xviii,  268) : 

Falkenstein,  Tyrol,    Is  26*01        Ca  48*88        fi[  17*46        CaC  18*66ssloa 

B.B.  decrepitates  briskly,  throwing  off  fine  fhigmente  which  tinge  the  flame 
ffreen,  blackens,  and  fuses  to  a  steel-gray  globule,  not  crystalline  on  its  surface. 
On  charcoal  emits  moisture  quietly,  and  after  a  long  continuance  of  the  blowpipe 
heat,  swells  a  little  from  the  extrication  of  the  vapor  of  arsenic  With  soda,  an  im- 
perfectly fluid  mass  is  obtained,  which  contains  a  white  metallic  nucleus.  Soluble 
in  acids  evolving  carbonic  acid. 

This  mineral  usually  occurs  in  the  cavities  of  calamine,  calc  spar,  or  quarts, 
accompanied  by  other  ores  of  copper,  appearing  in  small  aggre^ted  and  diverging 
fibrous  groups  of  a  pale-green  color,  ana  possessing  a  delicate  silky  lustre.  It  has 
been  observed  in  the  Bannat ;  at  Posing  and  Libethen  in  Hungary ;  Nertschinsk  in 
Siberia ;  Falkenstein  and  Schwatz  in  the  Tyrol ;  Saalfeld  in  Thuringia ;  Riechels- 
dorf  in  Hessia ;  Schneeberg  in  the  Erz^ebirge. 

Rammelsberg  suggests  that  this  speciee  may  be  related  to  Aurichalcite  ;  the  lat- 
ter has  a  yeUowish-green  color  and  may  thus  be  distinguished. 

DELYAUXENE,  Dumant.    Delvauzit 

Massive  and  earthy,  with  a  yellowish-brown,  brownish-black, 
or  reddish  color. 

n.=2*5.  G.=1'85.  Waxy;  dull.  Opaque  to  translucent 
on  the  edges. 

Compositum.^¥e^-^24  fi=Phosphoric  acid  16*9,  peroxyd  of  iron.  86*8,  water 
48-8=100.  Pe'P-l-lSfi,  Delvaux.  Analyses:  1, 2,  Dumont,  (Llnstitut. No.  276) ;  8, 
Delvaux,  (Bull.  Acad.  Bruz.  1888,147): 

1.  Beddith  Ifrovm,        P  16*04        9e  84*20        fi  49*76=100. 

2.  BraumtMh  black,  16*67  8662  46'8l=100. 
8.                                         18*20              40*44  4118=99'77 

B.B.  changes  color,  decrepitates,  and  fuses  to  a  gray  magnetic  globule. 
From  Bemeau,  near  Yis^  in  Belgium.     It  is  supposed  to  be  a  mechanical  mix- 
ture. 

BERAUNrrE,  Brett,  is  supposed  to  be  a  hydrous  phosphate  of  peroxyd  of  iron. 
Occurs  foliated  and  radiated,  with  one  perfect  cleavage  and  one  imperfect ;  hya- 
cinth-red or  reddish-brown  ;  streak  reddish  ochre-yellow.  RR  fuses  and  colors 
the  flame  bluish-green.  Soluble  in  muriatic  acid.  Found  in  limonite  near  Beraun 
in  Bohemia;  also  near  Kertsch,  Crimea.    It  is  altered  Fivtani^e,  (Breit.) 

DUFRENTTE,  Brmtgn,    Oreen  Iron  Ore.    Kraurite,  Br.    GrQneisenstein,  M, 

Trimetric.  /: /about  123°.  Cleavage:  brachydiagonal.  Badi- 
ated  fibrous,  with  a  drusy  surface. 

H.=3-5— 4.  G.=3-2— 3-4.  Lustre  silky,  weak.  Color  dull 
leek-green,  blackish-green;  alters  on  exposure  to  yellow  and 
brown.    Streak  siskin-green.    Subtranslucent 

Compontion, — 9e*P-hH^=^0Ap^<>i*i<^  ac^^  28*0,  peroxyd  of  iron  68*1,  water  8't 
ssIOO.  Analyses :  1,  Karsten,  (Arch,  t  Bergb^  u.  HQtt  zv,  848) ;  2,  Yauquelin, 
(Ann.  Ch.  Phys.  xzz,  202): 


438 


iUBBOKIKilVTe  lONSRALOGT. 


I.  Siegen,  P  27*72  3?e  68-46  Stn fi  8-56=99-78,  Earaten. 

a.  HauUVietiiie,        27*85        56*20  6-76       9*29=100,  Yauquelin, 

B.B.  Fuses  easily  to  a  slag.     Occurs  in  Saxony  and  Haute  Yienne,  France. 

MKLANcinx>R,  Fuchs,  (J.  f.  prakt  Ch.  zvii,  171). — ^This  is  a  phosphate  of  iron  from 
Rabenstein,  containing  in  100  parts,  88*9  peroxjd  and  3*87  protozyd  of  iron,  besides 
protoxyd  of  manganese  and  9  to  10  per  cent,  of  water.  The  name  alliid«B  to  its 
olaokisn-green  color. 

APHANKSITE,  Beud,    Abichite,  ffaid,    Klinoelas,  Breit.    Strahlerz,  ffoff.   Strahl- 
enkupfer.    Siderochalcit,  Br.     Cuivre  Arseniat^  Ferriflftre,  H. 

Monoclinic;  6^=80^  SO',  /  :  /  (front)=56o  (side)  124^.  Ob- 
served planes  as  in  the  annexed  fijgures.  O  :  --}t=99®  30',  0  : 
li=123^  48'.  Cleavage :  basal,  highly  perfect.  Also  massive, 
hemispherical ;  structure  radiated  fibrous. 
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H.=2-5— 3.  Q.=419— 4-36.  Lustre:  0  pearly;  elsewhere 
vitreous  to  resinous.  Color  dark  verdigris-green,  inclining  to 
blue;  also  dark  blue.  Streak  verdigris-green.  Subtranslucent 
Not  verv  brittle. 

Compontian. — Cu*X8-|-.sfi=0u*AB-|-80u  £[=Arsenic  acid  80*2,  ozyd  of  copper 
62*7,  water  7-1=100.  Analyses:  1,  Rammelsberg,  (2d  Supp.  78);  2,  Damour, 
(Ann.  Ch.  Phys.  [8],  xiii) : 

Is      P      Cu      fl     Fe 

1.  ComwaU,   G.=4 •258-4*869,  29*71  0*64  60*00  7*64  0-89.    Ca0*60,  5i  1-12=100,R. 

2,  "  G.=4-312,  2709  1*60  6280  7*67  0*49=99*44,  Damonr. 

•     RB.  deflagrates,  fuses  readily,  and  emits  arsenical  fumes.     Soluble  in  acids. 

Occurs  in  Cornwall,  with  other  salts  of  copper.  The  crystals  usually  present  s 
very  dark  blue  color  and  brilliant  lustre,  but  are  rarely  recognizable,  being  aggrega- 
ted in  diverging  groups,  or  disposed  in  extremely  minute  individuals,  in  cavities  of 
quartz.  Ilence  the  name  aphaneaite,  from  *a<pavrii^  unmanifett  Also  found  in  the 
Erzgebirge. 

CHALCOPHYLLITE,  Br.     Copper  Mica.      Kupferglimmer,  W.  and  L.     Knpfer- 

pnyllit,  Br.     Tamarite. 

Rhombohedral.  Ji  :  ^=69°  48',  0  • 
^=108°  44' ;  a= 2-5636.  Observed  planes  *. 
JR,  2,  <?,-i,  /.  ^  :  i=88°  46',  O  :  ^=124^ 
9'.       Cleavage  :   O  highly  perfect,  which 
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plane    is   sometimes   triangularly  striated.      Also   foliated   mas- 
sive, and  in  druBes. 

H.=2.  G.=2-4 — 2-66.  Lnstre  :  of  0  pearly;  of  other  faces, 
Titreoas  or  subadamantine.  Color  emerald  or  grass-green  to  verdi- 
gris-green. Streak  somewhat  paler  tban  tlie  color.  Fractnre 
scarcely  observable.    Sectile. 

CbMpoitfion.— Cii'Xa+lsS.  DamoQi^rArHnic  uid  !i-9,  oijAat  oopper  GI-1, 
water  2S '4.  From  Chenerix's  ftnnlygls,  Ou*Al-|-13R=Arcenic  acid  Sl'SI,  oxydof 
oopp«r  BR-71,  water  ig-ea — From  UermaDn'i  Bnatj^sU,  Oo'^+SSB^ArBenin  BCid 
IB'02,  oxyd  of  coppar  49-61,  water  82-87. — Aoalyiei:  1,  Chenevix,  (Phil.  Trana. 
IBOl);  a,  Hermann,  (J.  f.  pr.  Ch.  zzziii,  SM);  S,  4,  Damour,  (Ann.  (3i.  Phja.  [3], 
rail,  404); 

la  Cn  & 

I,  Oornwall,  SI-  68-  21=100,  Chenevix. 

a.         "        0.=2-4«e,     17-61        44-4S        81  IK,  ^e  2-93,  £]  andP  S-9S=100,  H. 

s.      "      a.=a-«6»,  i»'8E      ea-»a      S8-B4,  Xi  i-bo,  P  1-29=99-80.  Dam. 

4.         "  •'  81-37        68-SO        33-88.  Si  218.  P  l-BS=»9-84,    " 

B.B.  decrepitatea,  losea  color  and  transparency ;  on  charcoal  emitB  araenii^al  (nraea, 
and  faaea  ta  ■  black  globnie,  aller  forming  a  black  tpangy  scoria;  with  aoda  afTorda 
copper.    Soluble  in  acids  and  ammonia. 

Tlie  copper  miiieB  of  Tinetang.  Huel  GorUnd,  and  TTuel  0nitf,  l 
•re  itojirincipal   loealities  in  Cornwall.     Ocenrs  also  crystaltiied    ii 
Sajda  iQ  Saxony;  in  mindte  cryatals  at  Herrengnind  in  Hnn 
BannaL 

Taking  I  Aaa  the  fandunentBlrhomboheilon,  then  £;  .B^S"  48',  and  0^1-7768. 

AxTEaxD  Foam, — Foand  altered  to  Chryeoeolla. 


t  Redmtb, 
llnngary ;  Holdawa  in  the 


LISOCOKITE.    Octahedral  Araeniate  of  Copper.    LinMneri,  IFVm.    TJnaenkup- 
fer,  Hau».     Cuivre  Ar«eniatd  Oeta^dre  Ohtoe.  H.     Chalcophacite,  Oloeter. 

Trimetric.    /:  /=119''20';  119°  0',  Descl.;  !»:__ «i 

U=72°  33'.  Observed  planes  as  in  the  annexed 
figure.  Cleavage  lateral,  but  obtained  with  diffi- 
culty.    Rarely  granular. 

H.=2— 2-5.  G.=2-S82.Bonmon;2-926,Haid.: 
2-985,  Hermann  ;  2-9(>4,  Damoiir.  Lustre  vitre- 
ous, inclining  to  resinous.  Color  and  streak  sky- 
blue — verdigris-green.  Fracture  imperfectly  con- 
choidal,  uneven.    Imperfectly  sectiie. 

Cbrnpoftfion.— 36  Cn.  fi  Si,  8  (f  Sa-HlP),  76  fl ;  [=S  (!:u'S«-|-2l'P-t-7S  BTJ.  Anal- 
yeea:  1.  T.  Wachtmeieler,  (K.  V.  Ac  H.  1b83,  80);  8,  n«rmann.(J.  £  pr.  Cai.  xiziij, 
398) ;  8,  4.  Damour,  (Ann.  Ch.  Phyi.  [8].  xiii,  404) ; 

1.  Cornwall,  SO-re  3-BI  8619  8-08  23  34, 1'e  3'41,  Si  4-01,  fcangne  3-96=100-38, 

3.  "  38-ne  8-78  86-38  10-BS  Sfi-OI,  "  0-flS^lOO,  Hamuunn.       [Waeht 
8.         "  32-SS  8-49  87-)B  9-88  86-49=98-08,  Damour. 

4.  •■  88*40  8-44  VtAO  10-09  26-44=9847, 

Tlie  ahoTB  conatitntion,  ••  far  a«  the  proportion  of  the  baae*  and  aeldi  Ii  eoB- 
oemed,  ia  deduced  by  RammaUHarg  from  Waditmeiater'i  and  Damonr'a  analyiea. 
Hennann'a  givea  SO  Cu,  B  £,  ftZa,  60  ft. 
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B.B.  loses  color  and  transparency,  emits  arsenical  Inmea,  and  on  charcoal  becomes 
a  black,  friable  scoria,  containing  some  metallic  elobnlea.  With  borax  a  gr«en  glo- 
bule, and  a  partial  reduction.     Dissolves  in  nitnc  acid  without  effervescence. 

Crystals  occasionally  an  inch  in  diameter ;  usually  qnite  small.  Occurs  with  various 
ores  of  copper,  pyrites,  and  quartz,  at  Hnel  Gorland  and  Hnel  Unitv,  in  Corn- 
wall ;  also  in  minnte  crystals  at  Herrengrund  in  Hongary,  and  in  Yoigtiand. 

URANTTE.     Uran  Mica.     Uranglimmer.      Uranoxyd,  Haut,      Urane  Ozyd^,  H. 

Uranphyllii. 

fi'^a  Dimetric.     O :  li=128°  35' ;  «=^l-2684. 

Observed  planes  as  in  the  annexed  figure ; 
0  :  ii^Ur  66\  0  :  }  i=140°  7\  O  :  2f = 
111®  45'.     Cleavage  :  basal,  liighly  per- 
\  feet.     Surface  O  smooth,  ii  rough. 

Lustre  of  0  pearly,  of  other  faces  sub- 
adamantine.  Transparent — subtranslucent 
Fracture  not  observable.  Sectile.  Lami- 
nae brittle  and  not  flexible. 


r 


Vab.  1.    URANTTK    Lime-Uranite.    Ealk-Uranit.    Antnnite. 

H.=2— 2-5.     G.=305— 3-19.     Color  citron  to  isulphur-yellow. 

Compotition. — 0a'P-|-^*P-f-l^fi=Pl*o9p'>orio  acid  16-7,  OTjd  of  nraainm  62*7, 
lime  6*1,  water  15*6=100.     Analysis  by  Berzelius,  (Jahreeb.  zxii,  212): 


p 

^ 

Oa 

]i[g  and  liCn     fia 

6n 

fl 

15-20 

61*72 

5*88 

0-20            1*67 

0-06 

16*48=10012. 

B.B.  fuses  to  a  blackish  mass  like  pitchblende.     A  yellow  solution  in  nitric  acid. 

Uranite  is  found  with  other  ores  of  uranium,  associated  with  silver,  tin,  and  iron 
•  ore. 

Occurs  in  the  Siebengebirge  in  the  hornstone  of  a  trachytic  range ;  at  Johann- 
georgenstadt  and£ibenstoek;  at  Lake  Onega,  Wolf  Island,  Russia ;  also  near  Limoges 
and  at  St.  Symphorien  near  Autun.  Occurs  sparingly  at  the  Middletown  feldspar 
quarries,  associated  with  columbite  and  pitchblende,  in  minute  tabular  crystals  and 
Uiin  scales  of  light  green  and  lemon  yellow  colors ;  also  in  minute  crystals  at  Chester- 
field, Mass.,  on  the  quartz  or  albite,  and  sometimes  in  the  red  centres  of  tourma- 
lines, and  at  Ackworth,  N.  H.,  straw-yellow  and  light  green  ;  also  in  a  gneiss  quarry 
on  the  Schuylkill  near  Philadelphia,  about  a  quarter  of  a  mile  above  the  suspensioB 
bridge. 

Vab.  2.     CHALCOLITR     Copper-Uranite,  Kupfer-Uranit    Torberite. 

H.=2 — 2*5.  G.=3*5— 3'6.  Color  emerald  and  grass-green,  and 
sometimes  leek,  apple,  and  siskin-green.  Streak  somewhat  paler 
than  the  color. 

Oompotition. — Cu'P-|-^*F+16fl,  or  same  as  above,  with  copper  in  place  of  lime 
=:Pho8phoric  acid  161,  oxyd  of  uranium  61*2,  oxyd  of  copper  8*4,  water  16*8^100. 
Analyses :  1,  Berzelius,  (loc.  cit) :  2,  Werther,  (J,  t  pr.  Ch.  riiii,  884) : 

P  ^  Cn  It 

1.  16-67         61-29        8-44         16-06=100*46,  BerEelius. 

2.  14*34        69-08        8*27         16*89,  Si  049,  Earthy  substance  0*41,  Werther. 
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B3.  fu8«s  to  a  black  mass,  coloring  the  flame  bluish-green.  Gives  with  borax  a 
green  glass,  which  becomes  reddish-brown  in  the  redaction  flame.  In  nitric  acid  a 
yellowish  green  solution. 

Gunnis  Lake  formerly  afforded  splendid  crvstallizations  of  this  species,  and  also 
Tin  Croft  and  Hnel  Bulfer,  near  Reamth  and  elsewhere  in  ComwalL  Found  also  at 
Johanngeorgenstadt,  and  Eibenstock  and  Schneeberg  in  Saxony ;  in  Bohemia  at 
Joachimstahl  and  2Unnwald ;  in  Belgium  at  Yielsalm. 

CARPHOSIDERITK    Karphosiderit,  BreithaupL 

In  reniform  masses,  and  incrustations. 

H.=4 — 4*5.  G.=2-49 — 2*5.  Lustre  resinous.  Streak  yellow- 
ish, glimmering.  Color  pale  and  deep  straw-yellow.  Feel 
greasy. 

Compo%ition, — Contains  oxyd  of  iron,  phosphoric  acid,  and  water,  with  small 

Suantities  of  manganese   and  zinc.    B.B.  turns  red,  and  yields  a  magnetic  bead, 
'issolves  readily  with  borax,  and  fuses  with  salt  of  phosphorus  to  a  black  scoria. 
This  species  occurs  in  fissures  in  mica  slate,  and  was  first  distinguished  by 
Breithaupt,  among  some  specimens  from  Labrador.     It  resembles  oxalate  of  iron. 
The  name  alludes  to  the  color,  and  is  from  Kop^s,  ttrato,  9i6npos,  iron. 

PLUMBO-RESINITK     Gummispath,  Br.    Plomb    hydro-alumineux,  K     Plomb- 

gomme,  Lattmont.    Bleigiunmi  of  ths  OermanM. 

m 

Reniform  or  globular  shapes,  with  a  columnar  structure;  also 
compact  massive. 

H.=4— 4-5.  G.=6-a— 6-4 ;  4-88,  Dufr^noy.  Lustre  resinous. 
Ck)lor  yellowish  and  reddish-brown ;  also  yellowish- white.  Streak 
nncolored.  Translucent.  Resembles  in  color  and  appearance 
gum-arabic.    Fracture  conchoidal,  splintery. 

Obmpon^ton.— f^bSl*-|-6C[,  Berzelius ;  l*b*P-HSl  %  Damour.  Analyses :  1,  Ber- 
selius,  (Schw.  J.  xxvii,  65) ;  2,  Dufr^noy,  (Ann.  Ch.  Phys.  lix,  440) ;  8,  Damour, 
(Ann.  D.  Mines,  [8],  xvii,  191); 

Ph      Si       6       1^ 

1.  Huelgoet,   4014  87-00  18*80 ,  5  0*20  OaPeSIn  1*80, 5i  0-6=98-64,  Bert 

%.  Nussi^re,     87-61  34-28  1613  ,  Ph*  P  7-79,  quartz,  Ac,  211=97'77,  Du£ 

8.  Huelgoet,    85*10  34*82  18*70  8*06,90  0*20,   S  0*80,  PbCl  2*27,  Ca  0'8=99'76,  D. 

B.R  decrepitates  and  parts  with  water.  On  charcoal,  forms  an  enamel,  partly 
fusing.  With  borax  a  colorless  glass  is  obtained ;  a  reduction  of  the  ore  is  not 
effected.     Concentrated  muriatic  acid  decomposes  the  powdered  plumbo-resinite. 

Occurs  in  clay  slate  at  Huelgoet,  near  Poulaouen,  in  Britanny,  associated  with 
galena,  blende,  iron  pyrites,  and  pyromorphite ;  also  in  a  lead  mine  at  Nussidre, 
near  Beaujeu ;  at  Roughten  Gill,  Cumberland ;  at  Mine  La  Motte,  Missouri.  It 
resembles  some  varieties  of  mammillated  blende. 

An  earthy  mineral  of  allied  characters,  and  of  modem  origin,  afforded  Berthier, 
(Ann.  d.  Mines,  [3],  xix,  669),  Ph  10*0,  Ou  8*0,  Sd  28*0,  r  with  trace  of  As  25'6, 
d  and  organic  matters  88-0==99-6. 

.  It  is  from  the  mine  Rosidres  near  Carmeaux.     Berzelius  obserres  that  it  is  a  hy- 
drous mixture  of  phosphate  of  alumina  i^T*,  and  phosphate  of  lead,  ^b*^. 
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Htdroub  Phosphate  op  Alumina  amd  Lnn,  Damowr. 

Compact,  of  a  pale  or  dark  brick-red  color.    Scratches  glass  feebly.     0.s=8*lML 

OompotUion, — Supposed  by  Damoiir  to  be  a  hydropbosphate  of  alamina  and  lime. 
B.B.  in  a  tube  gives  considerable  water ;  and  in  a  platinom  crucible  at  •  red  heat 
loses  12*70  percent  of  water. 

Found  in  rolled  pebbles  with  the  diamond  sand  of  Bahia.  L'  Institut,  1868, 78. 
CASTELNAUDITE,  Danunir,  V  Institut,  1858, 78. 

Trimetric?  In  imperfect  crystaJfl,  and  irregnlar  grains.  A 
pyramid  observed,  the  two  larger  opposite  faces  of  which  meet 
at  96°  35',  the  two  smaller  at  98°  20',  and  adjacent  faces  mutually 
inclined  124°  23J',  Descloizeanx.  Cleavage  in  two  directions, 
aflfording  a  rectangular  prism,  but  whether  oblique  or  not,  not 
ascertained.  H.  above  nuor.  Scratched  by  a  steel  point.  Lustre 
greasy,  adamantine.     Color  grayish-white  to  pale  yellow. 

Composition. — Probably  a  hydrous  phosphate  of  yttria. 

B.B.  whitens,  but  infusible ;  with  borax  dissolves,  and  gives  a  colorless  pearl, 
which  becomes  white  and  opaque  in  the  oxy dating  flame;  dissolves  with  extreme 
slowness  in  salt  of  phosphorus,  giving  a  colorless  globule  unless  the  class  is  satura- 
ted, when  it  becomes  mnky.     Soluble  in  heated  concentrated  sulphuric  acid. 

From  the  diamond  sands  of  Bahia,  Brazil  • 


PnTIGITE,  ffauB.    Iron  Sinter.     Diarsenate  of  Iron.    Eisensinter.     Arseneisenain- 
ter.     Eisenpecherz.    Gansekothigerz.    Chenocoprolite. 

Reniform  and  massive.  n.=2 — 3.  G.=2*2 — 2*5.  Lustre  vit^ 
reous,  sometimes  greasy.  Color  yellowish  and  reddish-brown, 
blood-red  and  white.  Streak  yellow — white.  Translucent — opaque. 

Compotition. — Analysis  affords  varying  results.  1,  Stromeyer,  (Gilb.  Ann.  Ixi, 
181);  2,  Laugier,  (Ann.  Ch.  xxx,  326);  8,  Kersten,  (Schw.  J.  liii,  176);  4,  5,  Ram- 
melsberg,  (Fogg.  Ixii,  139);  6,  ib.  (5th  SuppL  102): 

Is 

1.  Freiberg,  26*06 

2.  "  20- 
3            '*  30*26 
<L  SeigUtzstollen,    24*67 
6.               "  28*45 
6.  Schwarzenberg,  26*70 

Stromeyep's  analysis  corresponds  to  Fe*S8'+Fe§'-|-30fl ;  No.  4,  gives  6Fe*AB 
-f  3Pe*S4-40li,  Raramelsberg ;  6  gives  Pe''S*+2peA8-f-24fl,  Rammelsberg.  Acto 
before  the  blowpipe  like  scorodite. 

Occurs  in  old  mmes  near  Freiberg  and  Schneeber^  in  Saxony,  and  elsewhere^ 
An  ore  on  Hopkins*  farm  near  Edenville,  N.  Y.,  is  refirred  by  Beek  to  this  speeiei. 

Odnsekbthigerz  (Chenocoprolite,  or  Ganomatite)  has  been  shown  to  be  an  impure 
iron  sinter,  containing  some  silver  and  arsenate  of  cobalt ;  it  is  a  result  of  deeom- 
position,  and  not  a  distinct  mineral 


5 

Fe 

»n 

H 

1014 

3310 

0-64 

29*26=99*09,  Stromeyer. 

14* 

35- 

trace 

30*    =99,  Laugier. 

40-45 

28*50=99*20,  Kersten. 

6-20 

64*66 

16*47=100,  Ramm. 

4*36 

68-00 

12*69=100,  Ramm. 

13*91 

84*86 

24*64=100,  Ramm. 

DIADOCHITE,  Brtit.,3.  t  pr.  Cham,  x,  SOS.     Phoaphoraiienuiiter,  Aomm. 

Eenifonn  or  stalactitic;  structure  curved  lamell&r. 

H.=3.  G.=2'035.  Liistre  reeiumis,  inclining  to  vitreous.  Col- 
or yellow  or  yellowish-brown.  Streak  uncolored.  Fragile ;  frac- 
ture couclioiual. 

Comporition.— Pa*P'+^eS'-|-38S=Pho«phorio  rnsid  181)0,  sulphuric  acid  16-6S, 
ptiToxvi  of  iron  3B-S4,  w&ter  31M==100.  Analyses  by  FUttDsr,  (Runm.  Itt  Supp. 
46):  F  U'811,  S  16'14<S,  Ps  S9'«90,  fi  SO '344=  100. 

CoDBidered  by  RammelBberg  u  near  Iron  Sinter,  (Pittioite),  with  phoaphorit 
acid  in  place  of  arsenic  acid,  la  a  matrssa  ylolde  much  water,  B.R  color*  the 
flame  Krcan,  intomesces  and  ftuaa  on  the  eigee  to  ■  black  scoria  somewhat  magnet- 
ii'-     With  the  fluxes  givet  the  reaction  of  iron. 

From  alum  slate  near  Oriifenthal  and  Saalfeld  in  Thnringia. 


NITRK     Nitrate  of  Potash.    Saltpetre.     Ealisalpeter. 

Trimetric.  J  :  7=118°  50',  0  :  n=U<P  »' ;  a  :  b  :  o--=l-1861  : 
1  :  l-0y2.  li :  n  (top)=109o  57',  2i  :  21  (ib.)=71''  at  19°  0,  and 
71°  44'  at  100°  C,  B.  and  M.  Generally  in  tliin  crusts,  silky  tufte, 
and  delicate  acicnlar  crystallizations. 

H.— 2.  G.=l-937.  Lustre  vitreous.  Streak  and  color  white. 
Sub  transparent.     Brittle.     Taate  saline  and  cooling. 

Compatilion.—tS=PotMh  46-6,  oitrio  acid  63-4.  Klaproth  obtained  for  an  Af- 
rican specimen,  (Bait  i,  SIT),  Sitrate  of  potash  42'fifi,  sulphate  of  lime  2B-H, 
ohlorid  of  calcium  O-JO,  carbonate  of  lime  »0-4O=98'60. 

Def!a)^tee  vividly  on  bnmioff  coals,  and  detonates  with  eombmtible  inbstaneaa. 
Dissolves  easily  in  water;  not  altered  by  exposure. 

Fonnd  j^nerally  in  minute  needle-form  crystals,  and  croata  on  the  surface  of  the 
aartb,  on  walls,  rocks,  Ac.  It  forms  abundantly  in  certain  soils  ia  Bpain,  Egypt 
and  Persia,  especially  daring  hot  weather  succeeding  rains.  Also  manafkctured 
from  luils  where  other  nitrates  (nitrate  of  lime  or  soda)  form  in  a  similar  man- 
ner, and  beds  called  nilriar\fi  are  arranged  for  this  purpose  in  France,  Oermany, 
Sweden,  Hungary,  and  other  countries.  Refuse  animal  matter,  also,  putrified  m 
calcareous  soils  gives  rise  to  tbe  nitrate  of  lime.  Old  plaster,  liiiviatad,  afford* 
about  5  per  cent,  of  nitre.     In  India  it  is  obtained  in  large  qnantitiea  for  the  arts. 

In  HadisoD  coun»,  Kentncky,  it  is  found  scattered  throuffh  tbe  loose  earth,  cov- 
eriag  the  bottom  of  a  large  cave.  Also  in  other  caverns  in  the  western  part  of 
the  United  Sutea. 


Rhorabohedral.  J?  :  .^=106"  88' ;  o=0-8276.  Cleavage:  rhom- 
bohedral,  perfect.     In  efflorescences ;  also  maBsive,  mnular. 

H.=l-5— 2.    G.=2-0&— 2-39;  2-390,  (Tarapaca),  Hayes.    Lce- 

tre  vitreotu.    Color  white :  also,  reddi^-brown,  gray,  and  lemon- 
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yellow.    Transparent.    Rather  sectile.    Fracture  indistinctly  con- 
choidal.    Taste  cooling.     Crystals  strongly  doubly  refracting. 

Composition^ — ]Sra9=Nitrio  acid  63*6,  and  soda  86*5.  Hoohstetter  obtained  from 
the  Chilian  nitratine,  (y.  Leonh.  1846.  285),  ^a  m  94*291,  Xa  CI  1*990,  &S  0*239, 
i.  S  0*426.  iig  N  0*858,  insol.  0*208,  ^  1*998.  Deflagrates  on  charcoal  with  less 
violence  than  nitre,  causing  a  yellow  light,  and  also  deliquesces.  DisaolTM  !■ 
three  parts  of  water  at  60°  F. 

In  the  district  of  Tarapaca,  northern  Chili,  the  dry  pampa  for  40  leagues,  at  a 
height  of  3,800  feet  above  the  sea,  is  covered  with  beds  of  Uiis  salt  sevew  feet  in 
thickness,  alon^  with  gypsum,  common  salt,  gUuber  salt,  and  renuuDs  of  reeeat 
shells,  the  last  indicating  tho  former  presence  of  the  sea.  (Amu  Jour.  8oi.  "g^^*,, 
876,  J.  H.  Blake). 

In  1887,  160,900  quintals  of  this  salt  refined  were  shipped  from  Yquiqne.  It  is 
also  used  for  the  manufacture  of  nitrie  acid  and  nitre. 

A.  A.  XXayes  obtained  for  masses  collected  by  Mr.  Blake,  Nitrate  of  sode  M-dd, 
sulphate  of  soda  3*00,  common  salt  28*69,  iodids  0*68,  shells  and  marl  S-«0=99'90. 

O  :  f  2  in  JSitratine  equals  nearly  0  :  f-  in  Apatite. 

NITROCALCrrE,  Shep.    Nitrate  of  Lime.    Ealksalpeter,  Rout. 

In  efflorescent  silken  tufts  and  masses.  Color  white  or  gray. 
Taste  sharp  and  bitter. 

Compontion, — Oaf^4*^^^Li™o  80*7,  nitrie  acid  69*4,  water  9*9.  Oh  burning  eoals 
it  slowly  fuses  with  a  slight  detonation,  and  dries.  Very  deliquescent  before,  but 
not  after  being  desiccated  by  heat. 

It  occurs  in  silky  efflorescences,  in  many  limestone  caverns,  as  those  of  Kentucky. 
The  salt  forms  in  covered  spots  of  earth  where  the  soil  is  calcareous,  and  is  exten- 
sively used  in  the  manufacture  of  saltpeter.  According  to  Hautmann,  •  large  pari 
of  the  so-called  nitre  in  nature  is  this  salt. 


VI.     CARBONATES. 
I.  ANUYDROUS  CARBO>^ATES. 

1.     CALCITE  GROUP.— RhombohedraL     H  :  -B=106<>— 108<*. 


Caloite, 

Oa  C.                         Chaltbiib, 

teO. 

PLrMBOCALClTB, 

(U,Ph)(X 

(te,Ag,An)(i. 

Magnksitk, 

Ag  0.                                    OUGON  ApAX, 

(|*'e4-|i£n)fl 

DoLOMrrB, 

(i<^&+^%)  0.            Dlallooitx, 

ftnO. 

tt 

(fOa-f-iSfg)  0.  etc. 

(S[n,f'e,Ca)flL 

GURHOFIAN, 

(iCa-H&g)  C.          SMiTBSOMrrx, 

ZbG. 

CONITK, 

(iCa+f&g)  C. 

(Zn,  t'e,  in)  0. 

Ankkiute, 

(iCa+i(*'e,  iSlg)  yO. 

Breunnerits, 

(iAg+ife)  0. 

Mesitinx, 

(ifig+ii'e)  a 

UrHTDBOira   OABBOHATIS. 

a.  ARAOONITB  QROUF.— Trimetri*.     /:  ^lia«— Iiso. 

AuooKin,  ilt,  0.  BaoMUTi,  (lda+tttB)0 

WiTHKMTa,  f(>  0.  Hahqahooalciti,  ftn  0. 

Snomunn,         &tO.  Cucbite,  PhO. 

8.  BABYTOCiJXirrE  GROUP.— HoDocUnie. 


OAIiCTTE.  Calcareoni  S^r.  Carbonate  or  Lima.  Marl,  Agaric  Mineral,  Aothttt- 
ooniM,  Aphritfl,  Aiventme,  Chalk,  Inolita,  Harble,  Ooti(e,  OitreocoUa,  Peaatonc, 
81at«  Bpar,  Travertine,  Tufa.  Kalbpatk  Koblenainrer  Ealk.  Chwz  carbonatie, 
Pmnnerite.    Strootiano-calcite,  Genth. 


Rhombohedral.     S  :  5=105"  5',  O  :  Ji==13S° 


The  eecondary  planes  or  fonna  -inclnde  thirty-eiz  different  rhom 
bohedrone,  eeventy-nine  scalenohedroiu,  seren  pTramids,  and  four 


prianis,  besides  the  basal  plane  0^.    Tlie  most  of  the  fonns  occur 
only  in  combination* 


Cleavage:  rliombohedral,  highly  perfect,  (see  p.  109).  Twins: 
f.  57S,  comjKwition  basal,  simple  form  like  f.  574C;  f.  580  the 
same,  simple  form  like  f,  574A  ;  f.  579  the  same,  in  the  form  of  f. 
576  ;  f.  5H1  eoiiiposition  lateral ;  f.  582  face  of  composition  -2,  in 
a  scalene  dodecaliedron,  (f.  57 4A);  f.  583,  face  of  composition  Ji. 
Imperfect  crjstallizations,  stmcture  fibrons,  both  coarse  and  fine; 
sometimes  lamellar;  often  granular,  coarse  or  impalpable;  also 
stalactitie- 

H.=2-a— 3-5.  a. =2-508— 2-778.  Pure  crystals,  according  to 
Beudant,  (Ann.  Ch.  Ph.  xxxviii,  398),  2-7213  to  2-7234  ;  fibrous, 
lamellar  and  Bta)  act!  tic,  2*70  to  2-52,  hut  when  pulverized  2729 — 
2"7233.  Lustre  vitreous — suhvitreons — earthy.  Color  usually 
white ;  also  various  pale  shades  of  gray,  red,  green,  or  yellow  ;  also 
brown  and  black,  when  impure.  Streak  white  or  grayish.  Trans- 
parent— opaqjie.  Tlie  transparent  varieties  exhibit  strong  double 
refraction.  Fracture  usually  conchoidal,  but  obtained  with  dif 
ficulty  when  the  specimen  is  crystallized. 


AHHTDK0TJ8  CAKBONATES. 


AlfOLES  OF  RHOUBOHEDRONS : 


166  2 

166  0 

142  65 

158  28 

134  57 

153  45 

120  40 

150  35 

K 

106  5 

135  23 

} 

82  56 

120  5 

73  15 

112  5 

3 

69  24 

108  40 

V 

68  25 

107  20 

4  (f.  573E)  65  50 

104  17 

V* 

65  fl 

108  24 

S 

64  42 

102  42 

18(f.F) 

60  36 

04  27 

16 

60  20 

93  38 

-11 

60  60 

OS  10 

-8 

61  33 

87  48 

-5 

63  SI 

101  28 

-4 

65  SO 

104  17 

-I  ■ 

67  26 

106  0 

0:S         S:S' 


140  14 
156  55 
161  48 
164  48 


147  19 
139  4 
138  16 
129  18 
127  25 
123  9 
120  20 
118  28 


Term.  Edge.     OlR         Btit' 


-V 

71  18 

110  14 

114  28 

% 

73  16 

112  6 

112  32 

74  9 

112  56 

11141 

-i 

76  9 

lie  16 

110  21 

-2  (f.  C) 

78  51 

116  62 

107  46 

-V 

85  20 

121  68 

102  89 

-V. 

86  36 

122  49 

101  58 

88  18 

124  6 

100  2 

- 

90  66 

126  58 

98  39 

(f.D) 

96  28 

129  2 

96  36 

97  10 

130  11 

94  48 

99  H 

131  36 

93  2 

111  18 

189  12 

85  26 

116  7 

141  43 

82  64 

123  10 

146  40 

77  67 

_ 

127  39 

149  23 

76  14 

(f.B) 

134  67 

163  46 

70  52 

166  2 

166  9 

68  38 

- 

160  42 

168  60 

66  47 

ANGLES  OF  SCALENOHEDKONS : 
LoDgerK  Shorter E.  Hid.  K  LongcrE  ShorterE  Hid.E 


,'  154  37 

'  180  16 

(f.677)  159  24 

146  10 

164     1 

162  40 

166  57 

.     160    5 

170  29 

?  172  30 

!  171  43 

168    1 

166  89 

161  68 

100  13 

159  17 

166  50 

161     7 


1*(f.574A)r 

VI  11 


145  55 

121  14 
138  5 
128  15 
130  37 
123  35 
125  S3 

122  .17 
120  14 
116  59 
102  53 
102  21 
102  6 
101  55 
101  66 

101  67 

102  11 
102  62 
104  38 
107  48 


61  36 
131  19 
64  54 


97  67 
103  62 
106  34 
108  7 
118  46 
121  84 
132  68 
146  28 


V 

134  28 

109  1 

ISO  44 

17 

132  41 

110  3 

164  5 

V 

130  10 

111  30 

168  63 

1" 

127  SO 

113  21 

163  80 

1" 

126  26 

114  24 

166  28 

1" 

125  47 

114  50 

167  86 

i" 

125  30 

115  12 

168  82 

1° 

165  59 

95  27 

106  24 

il 

170  0 

91  34 

108  21 

142  53 

100  55 

146  28 

%' 

142  30 

99  56 

149  21 

V 

193  2 

01  12 

137  48 

V 

162  64 

90  46 

139  12 

\* 

146  31 

95  12 

147  86 

3f 

143  60 

97  28 

15161 

A 

162  23 

60  10 

133  1ft 

4' 

162  29 

88  67 

144  29 

4» 

141  61 

98  40 

166  30 

yr.t 

167  14 

83  66 

140  40 

lOS! 

134  3 

66  44 

126  4 

•  From  RoMie  Ci7iU1i,  St.  LawranM  Co.,  N.  T. 
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Longer  E.  Shorter  E.  Mid.E. 


-s; 

-6? 

-22 

-2S 
-2» 

-2;t 

-2' 
-2* 


1 


It 


166  10 
169  39 
164  59 
159  4 

163  11 
159  20 
153  16 

146  53 
142  80 
139  36 
172  40 
174  44 

147  31 
150  15 

164  8 
151 
167 
158 


6 
6 
8 


71  36 
71  18 
76  54 

87  37 
86  6 

88  18 
92  9 
96  22 
99  58 

106  25 

84  45 

85  32 

98  32 
96  22 
92  46 

99  6 

95  15 

96  51 


132  37 
129  3 
132  1 
180  45 
122  32 
127  29 
135  19 
143  34 
149  21 
163  24 
112  20 
105  31 
187  83 
135  6 
111  46 
127  40 
103  40 
117  8 


It;, 


Longer  K  Shorter  R  HidE. 
i>      t  o       /  o      / 

155  7  99  26  119  6 
169  56  102  30  01  13 
161  53     101  55      103  52 


145  15 

107  38 

124  30 

154  7 

111  54 

103  4 

157  5 

120  26 

88  0 

149  43 

117  23 

102  25 

142  82 

115  17 

117  50 

140  44 

114  57 

121  30 

138  23 

114  34 

128  30 

120  10 

115  5 

150  0 

126  1 

116  4 

158  50 

170  16 

140  18 

60  12 

144  6 

124  56 

100  47 

162  85 

144  45 

54  6 

141  41 

128  7 

00  56 

158  19 

147  13 

56  6 

-i;,  1',  1'.',  1*  same  m  +  ll,  1»,  1 1',  1*. 

— 4t  ! 

-J.3 
S 

Basal  angle  of  Pyramids:  ^2,  59°  20' ;  f2,  109^  50';  22, 119*  20' ;  |2, 
132®  36' ;  42.  147o  23  ;   ^^2,  151°  50';  62, 157**  56'. 

Composition, — CaC»Carbonic  acid  44*0  and  lime  56*0 ;  often  with  some  carbonAte 
of  magnesia  or  iron.  The  colored  varieties  often  contain  as  impurities,  small  por> 
tions  of  oxyd  of  iron,  silica,  magnesia,  alumina,  bitumen,  Ac  Gibbs  fuond  in  a 
specimen  from  the  Calamine  mines  of  Altenberg,  4*074  oxyd  of  zinc,  with  0*849 
magnesia,  0*612  protoxyd  of  iron.  A  variety  called  plumboealeite  from  Leadhills, 
contains,  accordmg  to  Delesse,  97*61  carbonate  of  lime,  and  2*34  carbonate  of  lead, 
with  0*05  of  water.  Johnston  found  in  the  same  from  Wanlockhead,  Scotland, 
7*8  per  cent,  of  carbonate  of  lead.  Natrocaleite  includes  pseudomorphs  after  Gay- 
lussite  from  Saugerhausen,  in  which  Marchand  found  (J.  t  pr.  Ch.  xlvi,  95)  CaC 
94-37,  ^l  Pe  1*16,  Ca§  202,  H  1-34,  gangue  110=99-98.  A  variety  contains  barytes 
and  has  been  named  neoti/pe  by  Breithaupt;  G.=2*82 — 2*88.  Carrara  marble  al> 
forded  Kaeppel.  U.  f.  pr.  Ch.  Ivii,  824),  CaC  98  7654.  AgC  0*9002,  5i  0*0059,  P  and 
loss  00902,  Fe,  Mn,  and  3tl  00826,  quartz  sand  01658==1()0. 

A  variety  containing  carbonate  of  iron,  white  but^turning  brown  on  exposurf. 
afforded  T.  S.  Hunt  (communioHted  to  the  author)  CaC  93*90,  FeC  464  (to4*S5).  SgC 
1'69=100'13;  G.=2*716;  H.=3  ;  loc.  doubtful.  Iodine  has  been  found  in  certain 
fossiliferous  limestones,  as  at  Gouzon,  by  Lembert,  (J.  de  Phann.,  [3],  xix,  240). 

B.B.  infusible ;  loses,  however,  carbonic  acid,  gives  an  intense  light,  ^nd  ulti- 
mately is  re<luoed  to  pure  lime,  or  quicklime.  Effervesces  with  borax,  and  pro- 
duces with  a  larger  quantity  a  clear  glass,  which  becomes  somewhat  angular  on 
eooling.  With  cobalt  solution  affords  a  black  or  grayish-black  unmelted  mass.  Many 
granular  limestones  phosphoresce  with  a  yellow  light  when  pulverized  and  thrown 
on  a  heated  shovel.     Acids  produce  a  brisk  effervescence. 

Calcite  appears  under  a  very  great  variety  of  forms  and  aspects,  and,  conse- 
quently, was  distributed  by  the  earlier  mineralogists  into  several  distinct  specieib 
These  now  constitute  varieties. 

Iceland  spar  includes  transparent  calc  spar;  the  best  specimens  come  from  Ice- 
land. Satin  spar  is  a  fibrous  variety,  having  a  satin  lustre.  Oolite  consists  of 
minute  spherical  grains  resembling  the  roe  of  a  fish  ;  it  is  so  called  from  vop,  an  egy. 
The  Peastone,  or  Pisolite^  differs  from  oolite  in  the  larger  size  of  its  particles ;  these 
particles  are  composed  of  concentric  laminie.  Ch^dk  is  a  massive  opaque  earthj 
Tariety,  usually  white,  soft,  and  without  lustre;  Agaric  Mineral,  or  itock  Milk,  is 


•  From  Rossio  Crystals,  St.  Lawrence  Co.,  N.  Y.     f  Fig.  574B,  Bergen  Hill,  N.  J. 
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a  loose  friable  variety,  deposited  from  waters  containing  carbonate  of  lime  in  solu- 
tion ;  it  is  found  about  lakes  whose  waters  are  impregnated  with  lime ;  also  in 
fissures  in  limestone  and  in  limestone  caverns;  it  is  called  caleareoiu  iufa^  if  so  hard 
as  not  to  be  friable.  Prunnerite  is  grayish  violet,  from  Faroe.  J/ar6/«  Includes  all 
the  imperfectly  crystalline  and  earthy  varieties  which  admit  of  a  high  polish.  The 
Stinkttone,  Swinestone,  or  Anthraeonite,  which  is  found  columnar,  granular,  and 
compact,  of  various  shades,  emits  a  fetid  odor  when  struck  with  a  hammer.  8ta» 
laetitet  are  pendant  masses  of  limestone,  formed  in  limestone  caverns  by  the  perco- 
lation of  water,  holding  lime  in  solution,  through  their  rocky  roofs ;  the  water 
which  drops  to  the  floor  from  the  roof  also  evaporates,  and  forms  a  layer  of 
limestone  over  the  floor,  wliich  is  called  Stalagmite;  and  both  stalactites  and  sta- 
lagmites when  polished  are  often  called  Alalnuier  in  France.  Argentine  possesses  a 
silvery- white  lustre,  a  slaty  structure,  and  contains  a  little  silica.  Slate  epar  and 
aphrite  are  similar  varieties.  Marl  is  a  mixture  of  clay  and  carbonate  of  lime. 
Toe  Fantainbleau  Limeetone  is  an  aggregate  of  secondary  rhombohedrons,  contain- 
ing, mechanically  mingled,  a  largo  proportion  of  sand.  A  similar  variety  is  found 
on  the  African  coast  between  Sandanha  Bay  and  Ichaboe  Island,  in  great  quan- 
tities in  the  sand ;  they  contain  fifteen  to  twenty  per  cent  of  sand. 

Strontianocaleite  of  Genth.,  (Proc.  Ac.  Phil,  vi,  114),  is  opaque,  white,  and  ory»> 
tallizes  like  calcite;  form  uneven,  globular,  the  globules  terminating  in  acutt 
rhombohedrons,  (4R,  65^  50'),  H.==S'5.  A  crimson  flame  before  the  blowpipe  and 
affords  some  strontia. 

Granular  limettone  includes  common  statuary  and  architectural  marble,  havin|f 
a  texture  something  like  loaf  sugar.  Compact  litneatone  has  a  compact  texture, 
usually  an  even  surface  of  fracture,  and  dull  shades  of  color. 

Hydraulic  limestone  is  an  impure  limestone.  The  French  varieties  contain  two 
or  three  per  cent,  of  magnesia,  and  ten  to  twenty  of  silica  and  alumina,  (or  clay). 
The  varieties  in  the  United  States  contain  twenty  to  forty  per  cent  of  magnesia, 
and  twelve  to  thirty  per  cent  of  silica  and  alumina.  A  variety  worked  extensively 
at  Rondout,  N.  Y.,  afforded  Professor  Beck  (Min.  N.  Y.,  p.  78)  Carbonic  acid  84*20, 
lime  25*50,  magnesia  12*85,  silica  IS'S?,  alumina  9*18,  peroxyd  of  iron  2*25.  Ozyd 
of  iron  is  rather  prejudicial  to  it  than  otherwise. 

The  Cipolin  marbles  of  Italy  are  white  with  shading  or  zones  of  green  tale.  Hie 
Bardiglio  is  a  gray  marble  having  a  whitish  basis  with  crowded  dark  cloudings  ; 
from  Orsica.  The  Sienna  is  yellow  with  cloudings,  and  Brocatello  di  Sienna  naa 
clouds  of  bluish  red  or  purplisli  shades.  Portor  is  a  Genoese  marble  of  deep  black 
color  with  veinings  of  yellow ;  the  best  is  from  Porto- Venese.  Birdn-eye  marhU  is 
a  compact  limestone  with  crystalline  points  disseminated  through  it  Ruin  marbU 
is  yellowish  with  brown  shadings  or  lines  representing  castles,  towers,  and  citiea 
in  ruins ;  the  markings  are  due  to  infiltrated  oxyd  of  iron  or  manganese.  SkeU 
marble  contains  scattered  fossil  shells;  erinoidal  or  eneriniteU  includes  joints  of  en- 
orinites  of  a  disk-shape ;  madreporie  marble  is  made  up  of  fossil  corals,  and  has  • 
stellate  surface  when  polished.  J^re  marble  or  lumaehelU  is  a  dark  brown  shell 
marble,  having  brilliant  fire  or  chatoyant  reflections  from  within.  Languedoc  marble 
is  of  a  light  red  color,  with  lighter  spots  due  to  corals.  The  marble  of  Saranedim 
in  the  Pyrenees  is  deep  red  mixed  with  gray  and  yellow,  and  some  transparent 
spots.     Alabaster  has  been  brought  largely  from  Chiu  and  Algiers. 

Marl  contains  often  forty  to  fifty  per  cent  of  lime. 

This  species,  in  some  form,  is  very  generally  diffused.  England  and  France  con- 
tain extensive  strata  of  chalk.  Italy,  from  her  Carrara  beds,  and  Greece,  from  the 
Pentelican  quarries,  have  provided  the  world  with  statuary  marble.  The  greater 
part  of  the  middle  and  western  sections  of  the  United  States  are  underlaid  with 
strata  of  limestone,  and  white  or  granular  limestone  occurs  in  various  portions  of 
the  Eastern  States. 

Andreasberg  in  the  Hartz  is  one  of  the  best  European  localities  of  crystallized 
oalcite;  there  are  other  localities  in  the  Tyrol,  Sty ria,  Carinthia,  Hungan-,  Saxony, 
Hesse  Darmstadt  (at  Anerbach),  Hesse  Cassel,  Norway,  France,  and  in  England  m 
Derbyshire,  Cumberland,  Cornwall,  Scotland;  in  Iceland.  In  Iceland  a  single 
rhombohedron  (R)  over  six  yards  long  and  three  high  has  been  observed. 

The  most  interesting  localities  of  calcite  in  the  Unit-ed  States,  both  as  regards 
size  of  crystals  and  form,  exist  in  St  Lawrence  and  Jefferson  Counties,  N.  Y.,  espe- 
cially at  the  Rossie  lead  mine ;  the  crystals  are  highly  modified,  (£575,  ^  (o'),  t  («), 
V  (^'')*  f^  (o'')»  1*  (')>  <^^  *f ^  often  transparent  even  when  large ;  one  gigantie 
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orystal.  nearly  transparent,  in  the  cabinet  of  Tale  College,  weiglis  166  pounds ; 
they  are  often  covered  in  part  by  crystals  of  ealena.     At  the  natural  dam  two  milet 
from  Gouverneur,  in  the  same  vicinitY,  good  crystals  are  obtained ;  also  at  the 
Wilson  vein  in  Gouverneur,  and  the  Jepson  vein  in  Rossie.    At  the  Paria  ore  bed 
in  Gouyemeur  fine  geodes  occur  in  specular  iron.      In  Jefferson   County,  near 
Oxbow,  on  the  land  of  Mr.  Benton,  large  crystals  sometimes  as  clear  within  as 
Iceland  spar,  have  been  obtained  from  a  decomposing  limestone.    The  rose  and 
purple    varietiee    are    very  beautiful     Some   large    crystals   weigh   a   hundred 
pounds  and  upwards.    Four  miles  south  of  Oxbow,  in  Antwerp,  there  is  a  rein  of 
calc  spar  and  lead,  which  affords  beautiful  cleavage  masses  oi  white,  purple,  and 
brownisli  shades.     Interesting  crystals  are  also  procured  here.   In  Essex  Ck>.,  N.  Y., 
town  of  Moriah,  on  Mill  Brook,  near  Port  Henry,  crystals  of  calc  spar  occur  in 
white  Umestone.     Dog  tooth  spar  (f  574A,  1*  and  also  1*.  -2)  occurs  in   Niagara 
County,  near  Lockport,  with  pearl  spar,  celestine,  selenite,  snd  anhydrite ;  also  in 
Onondaga  County,  near  Camillus,  along  the  railroad.     Good  crystals  are  found  in 
Herkimer  County,  a  mile  south  of  Little  Falls,  in  the  bed  of  a  small  stream ;  in 
Lewis  County,  at  Leyden  and  Lowville,  and  at  the  Martinsburg  lead  mine ;  and  on 
the  western  bank  of  Dry  Sugar  River,  near  Boonville,  Oneida  County,  (L  5740.)  In 
Maine,  at  Thoniaston,  lenticular  and  prismatic  crystals  are  common.  In  crystals  (tl 
-^.  /,  short  or  long,  and  I'.  R)  at  Bliddletown,  Ct  Lead  Mine.     In  New  Jertijf,  at 
Bergen,  fine  crystallizations  of  yellow  calc  spar  occur  with  datholite,  Ac.,  io  trap,(£ 
574B).    At  Franklin,  a  pink  variety  is  met  with,  and  good  cleavage  specimens  may  bs 
obtained.  In  Nova  Scotia,  Partridge  island  affords  a  wine-colored  calc  spar,  and  other 
interesting  varieties.    In  Pennayhania,  Iceland  Spar  in  York  County.     In  splendid 
crystals  at  Lake  Superior  Copper  Mines,  especially  the  Minnesota,  the  crystals 
often  containing  scales  of  native  copper.     Argentine  occurs  near  Williamebai^  and 
Southampton,  Mass.,  and  at  the  iron  mines  of  Franconia,  N.  H.     Agaric  mineral 
covers  the  sides  of  a  cave  at  Watertown,  N.  Y.     Stalactitet  of  great  beauty  occur 
in  the  celebrated  Wier's  cave,  Virginia,  and  the  lar^  caves  of  Kentucky.    Fine 
specimens  are  also  found  in  the  many  caverns  of  Scoharie,  N.  Y.,  of  which  Ball's 
cave  is  the  most  famous.     Fibrous  carbonate  of  lime  occurs  in  New  York  in  consid- 
erable abundance  at  Camillus  and  Scoharie,  (near  the  barytes  locality),  and  of  a 
fine  satin  lustre  near  De  Long's  Mill,  St.  Lawrence  County. 

OoraU  of  which  lar^e  reefs  are  formed  in  tropical  regions,  consist  mainly  of  car- 
bonate of  lime.  B.  Silhman,  Jr.,  obtained  for  a  recent  species  of  Madre]>ora,  (Dana's 
Report  on  Zoophytes,  and  also  Amer.  Jour.  Sci.  [2],  i,  189),  Carbonate  of  Lime 
94*807,  phosphates  and  fluorids,  Ac,  0*745,  organic  matter  4*448.  Ajid^the  deposit 
of  phosphates  and  fluorids  afforded  the  per-centage — §i  12*5,  Ca  7*5,  lilg  4*2,  MgF 
26*62,  CaF  26*34,  S«^,P  800,  Xl  and  Pe  1484.    Other  analyses  gave  similar  results. 

The  material  of  the  common  marbles  is  cither  granular  or  compact  liroestooe. 
These  rocks  when  burnt  form  quicklime.  A  fine  compact  limestone  is  employed  in 
lithography,  and  that  from  Solenbofen  in  Bavaria,  is  most  noted.  Calc  S|>ar  is  also 
used  as  a  flux  for  smelting  ores.* 

Hydraulic  limestone  ap}>eard  to  owe  its  peculiar  qualities  to  the  clay  present, 
which  is  very  uniformly  and  intimately  mingled,  and  is  therefore  in  the  best  con- 
dltion  to  combine  with  the  lime  in  the  formation  of  a  cement. 

Altered  Forms. — Calcite  occurs  altered  to  Dolomite,  Calamine,  Spathic  Iron, 
Malachite,  Gypsum,  Smithsonite,  Ileavy  Spar,  Fluor,  Limonite,  Gothite,  Red  Iron 
Ore,  Minium,  Sleerschaum,  Chlorite,  Quartz,  Chalcedony,  Garnet,  Feldspar,  Pvro- 
lusite,  Hausmannite.  Manganit^,  Marcosite,  Galena,  Blende.  The  change  to  3olo- 
mitef  as  Hischof  explains,  may  take  place  through  bicarbonate  of  magnesia  in  solu- 
tion; to  Spathic  Iron  {if\G}  through  sulphate  of  iron  in  solution,  forming  sulphate 
of  lime  and  carbonate  of  iron  ;  or  by  carl>onated  waters  containing  bicarbonate  of 
iron,  which  slowly  dissolve  Calcite,  while  the  carbonate  of  iron  takes  its  place, 
forming  a  pseudomorph  by  substitution;  to  Smithsonite  (ZnO)  through  sulphate  of 
zinc  in  solution,  and  also  by  the  substitution  process  just  mentioned  ;  to  CalafniHe(Zn* 
Si-fl  Alt)  probably  by  a  change  first  to^nC  and  then  to  the  silicate,  through  alkaline 
silicates  in  solution,  or  by  a  process  of  substitution,  the  (jaQ  being  disac-lved  away 

*  For  various  analyses  of  limestones,  see  Rammelsberg's  Handw.  der  Bfin.  and 
Supplements,  Kengott's  Min.  Forschungen  for  1844-1849,  and  1860-1861,  and  Ueb. 
and  Kopp's  Jahresbericht. 
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prndnced  by  the  oijdstioD  of  sulphuretted  hydrogen  or  otherwise,  thug  fonniDB 
■Blpbste  of  lime  ;  to  Quarli  by  w&ten  contaioing  »lkaliDe  silicatei,  which  afford  . 
free  silica ;  to  yiuor,  Limonile,  nod  other  specie*,  by  the  removal  of  the  CftC  by 
waters  which  hold  carbonic  acid  or  allialiDe  ailicates,  and  at  the  same  time  contain 
the  ingredients  forming  the  raplacine  mineraL  Limonite  or  Ked  Iron  On  might . 
result  from  the  decamposition  of  pyrites  in  the  TJoiaity. 


I.  Salem, 

3.  Baumgarten,  Oiobtrtiti, 

5.  FrankeasteiD, 

4.  Arendal,  a.=S-0e8, 

6,  Snanim, 


0-a8=10O'OO,  8tr. 
an  031=90-18.  Str. 

=]00-00,  B*mra. 

?e  0-87=100-I7,  Scbeer. 


Ehombohedral.  B  :  J?=10r''  29',  O  :  ^=136°  56' ;  o=0-8095. 
Oleavage:  rhombf^edral,  perfect.  Also  masBiTe;  granular,  or 
fibrous,  and  sometimes  in  radiating  groups ;  also  very  compact. 

H.=3'5 — i'5.  G,=2*8 — 3.  Lustre  vitreous;  fibrous  varieties 
Bometimes  silky.  Color  wliite,  yellowish  or  ^ayiah-white,  brown. 
Transparent — opaque.     Fracture  flat  conchoidal. 

CompotUion, — figC^Uagneaia41-6,carbonioaeid  93-4.  Analyaes;  I,S,Stromey- 
er,  (UatersDch.  lie);  S,  Rammebberg,  (Handw.  BS7);  4,  S,  8«heerer,  (Nyt  Hag.  t 
Nat  IT,  US.,  and  Fogg.  Ixu,  SIS) : 

fig  C  fi  Ca 

47 -BB       01 -83     

46-36       GO'22      I'SS 

48-004   el -tea 

46-93       fla'tt7  .    . 

47-2SS     SI -447    0-470    f'e  0-786=100,  Schearer. 

Qnyton  Horveon  loimd  fonrtMn  per  cent,  of  silica  in  the  magneeite  of  Caitella- 
monte.  T.  S.  Haat  foiud  intbe  magnetit«  of  Sutton,  a  £.,  lilgO  SI-SB,  f'e  C  B-03, 
miled  silica  S'OS=100'40,  [Logan's  Rep.  Canada,  1 848,  88).  Other  analyses.  Bruaner. 
(Po^.  IxT,  292) ;  a  T.  Haaar,  (Jahrb.  der  k.  k.  Beichs.  iii.  1S4,  Lieh.  and  E.  Jahres. 
1BS3.  BBS). 

Dissolve*  slowly,  with  little  eflarretOMtM,  in  nitric  or  dilnta  (olphnrio  add.  la- 
fOsible  before  the  Uowpipe. 

Hagnesite  is  fonnd  with  serpeDtine  and  other  magneaian  roeka.  It  oeenn  at 
Hrabscbiti  in  Moravia,  at  the  Oolsen  mountains  in  Btyria,  at  Baumgarten  in  Sile- 
«a.  at  Bandiasero  in  Piedmont,  and  at  Valeoas  in  Spain.  In  the  United  States  at 
Bolton.  Haas.,  in  indistinctly  fibroin  masses,  travereiag  white  limeatone  ;  at  Lynn- 
field.  Mass,  eoating  •erpentine  ;  at  Barehillg,  near  Baltimore,  Md. ;  in  Pennevlva- 
nia.  in  crystals  at  West  Goshen.  Chester  Co.,  and  near  Texas,  I.ancaster  Co. ;  intalcoM 
slate,  in  Sutton  and  Bolton.  Canada  Ealt ;  in  Canton  Upata,  Teneznela.  near  Uiwion 
Pastora,  looking  like  poredain  in  the  Traetore,  as  obaarred  by  K.  S.  Uaorou. 

DOLOUTTE.  Bitter  Spar.  Pearl  Spar.  Hagnesiau  Limestone.  Qnrbofite,  Onr- 
hofian.  Brown  ^par.  Bitterkalk.  Bitterspath,  Brannapatb,  Bsntenspath.  Mie- 
mita.     Conite.    niarandite.    Ankerit*. 

Ehombohedral.     i?  :  i?=106°15',  O  :  .B=  ^ 

136°  &J';  ff=0-8332.  Observed  plance:  0,  R^ 
i  _2  -I,  t2, 1',  1'  (hemihedral).  O  :  •2=90=, 
(3:  4=104°  86',  O  :  2=117"  29',  0: 4=154° 
20',   \  :  i=135°    57',    2  :  2=79=    86'.      B : 

R  varies  between  106'  10'  and  106°  20'.    An       

increase  of  100=  C  dimiDiahee  the  angle  4',    Oleavage:  B  perfect 
56 
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Faces  R  often  curved,  and  secondary  planes  nsnally*  with  horizontal 
striee.  Twins :  similar  to  f.  681,  page  436.  Also  in  imitative  shapes ; 
also  amorphous,  granular,  coarse  or  fine,  and  grains  often  sligntly 
coherent* 

H.=3-5— 4.  G.=2-85— 2-92,  dolomite;  2-96— 3-1,  ankerite. 
Lustre  vitreous,  inclining  to  pearly  in  some  varieties.  Color  white, 
reddish,  or  greenish-white ;  also,  rose-red,  green,  brown,  gray,  and 
black.    Subtransparent  to  translucent.     Brittle. 

CV>m/>o«tltoii.--<Ca,  iSCg)  C.  Oa&flSCgO  corresponds  to  Ca<3  M-S5  and  ftg  0  46-65. 
Analyses  :  1,  Klaproth ;  2,  Pelletier,  (Ann.  Ch.  Phys.  xiy,  192) ;  S,  Kfihn,  (Ann.  Ch. 
I^arm.  lix,  368) ;  4,  Gobel,  (Pogg.  zx,  586) ;  6,  Sockow,  (J.  pr.  Chem.  viii,  408) ;  6, 
Laugier,  (Mem.  dn  M.  d'hist  Nat.  xiz,  142);  7,  R.  K  Rogers  and  M.  H.  B^^,  (Jour. 
Frank.  Inst  March,  1840);  8,  Rammelsberg,  (2d  9upp.  25);  9,  Scheerer,  (rogg.  Izr, 
288) ;  10,  Bock,  (Rep.  Min,  N.  T.  p.  254);  11,  Rammelsberg,  (Handw.  i,  96) ;  12,  Klap- 
roth; 18,  Wackenroder,  (Schw.Lnr,41):  14,Ahieh,(6eoI.Beob.iT);  16,  Kidin,  (lot. 
cit) ;  16,  17, 18,  Klaproth ;  19,  20,  Kiibn,  (loc.  cit.) ;  21,  John,  (Schw.  J.  6, 18);  22, 
Schrotter,  (Bamng.  Zeits.  viii,  1);  28— 25,  Berthier,  (T.  d.  Essw  i,  494);  26,  27.  J. 
Roth,  (J.  £  pr.  Gh.  Iviii,  82)  ;  28,  H.  Hirzel,  (Lieb.  u.  Kopp.  1850,  759,  fromZeiti. 
£  Pharm.  1850,  24) ;  29,  T.  &  Hunt,  (communicated  to  the  author) : 

OaO    &gC        t^ 

52-        45-        Fe  8-00=100,  Kli^ 

51-00    44-82    4-683=100,  PeUetier. 


1.  Zillerthal,  erytt 

2.  Trayersella,  G.=2-629, 

8.  Tkarandite,  54-76 

4.  Scheidama,  DdomiU,  58*50 

5.  Jena,  trp,^  ^^yf^  ^^'2 

6.  La  Spezzia,  J)ol,  55*86 

7.  New  Jersey,  J)ol.  56-11 

&  Tharingia,  Rauhkalk,  55*62 

9.  Oulbransdal,  Norway,         55-88 

10.  Lockport,  N.  Y.  Pearl  «par,59-00 

11.  Kolosoruk,  erytt. 

12.  Gliicksbnin,  ^6. 
18.  Liebenstein, 

14.  Sorrento,  Italy, 

15.  Bohemia, 

16.  Hall,  cry  it, 

17.  Taberg,  erytt 

18.  Ghtrhofian, 

19.  Bohemia, 

20.  Kolosoruk,  eryst 

21.  Meissner,  Conite, 

22.  Styria,  Ankerite^ 
28, 

24.  Oorniglion,  Ankeriiey 

25.  Villefranche,     " 

26.  Monte  Somma, 

27.  Mexico,  brown  spar, 

28.  Traversella,  Brotaite, 

29.  Roxbury,  Vt, 


61*00 

60*00 

63*88 

65*21 

61*80 

68-0 

73- 

70*60 

77*68 

86-84 

28*0 

50*11 

51-1 

60*9 

60-9 

57*25 

53*18 

52*71 

63-90 


42-10    4-19s:101-05,  K&hn« 
41-50    1-50,  inaoL  2-75=99-26,  O. 

44-7      =99-9,  Suckow. 

4180    Pe  2-6,  5i  0-5=99-16,  Lang. 

42-54    5l,Pe,iln015.insoL  0-04.  fi 

0-48»99-82,  R.  and  BL 
49-40    0-56=98-58,  Rammelsbeo^ 
40-47    2-81=991 6,  Scheerer. 
89-50    1-50=100,  Beck, 
86*58     2-74=100*27,  Rammelsb«rg. 
36-50    4-00=100*60,  Klsp. 
33*24    0-91,  AnC  0*07=98-10,  Wack. 

84-79    =100,  Abich. 

82-20     6-27=99-77,  KQhn. 

26-5       1-0  fl  2-0  clay  2*0=98*50,  Klap. 

26-        Fe  2-26=100-25,  Klap. 

29-60     =100,  Klap. 

18-77     8*67=100-07,  KOhn. 
10*39     5*68=101*76,  KQhn. 
67-4       8-5  •==98*9,  John. 
11-85  85-81  flLnC  8*08=100-85,  Schrotter. 
26*7     20-0        "    8*0  =99-8,  Berthier. 
29-0     18-7        "    0*5  =99-1,  Berthier. 
80*3      6-0        "    80  =100*2,  Berthier. 
42-75     =100,  Roth.  G.=2-72. 


34*86,(J'e  JIn)i5l0-46,fll -22,  FeS*0-22,  Roth. 
83*46  FeC  1118,  finC  2-84=100-14,  HiireL 
44*04  "     8-05=100-99,  T. S.  Hunt  G.=2-856. 

The  carbonate  of  lime  and  carbonate  of  magn^ia  in  the  above  analyses  occur  in 
the  following  proportions  : — 

In  analyses  1  to  9,  a  ratio  of  1 :  1.  The  same  has  been  obtained  by  Garrett  for  a  dol- 
omite from  Texas,  Pa,,  (Am.  J.  Sci.  [2],  xv,  834).  In  analyses  10  to  14,  a  ratio  of  8  : 
2  :— in  15  to  17,  2  :  1  ;— in  18,  8  :  1 ;— in  19,  5:1 ;— in  20,  1  :  8  ;— in  21,  8  :  1  ;  or 
these  latter  are  partly  simple  dolomite,  and  partly  dolomitic  calcite,  (dolomite  and 
calcite  mixed).  No.  26  corresponds  to  46*82  per  cent  of  dolomite  and  58*18  of  dolo- 
mitic lime. 


ANHTDB0U8  GABB0NATB8.  448 


No.  28,  (Ankerite) 
No.  24, 


it 
« 


ite),  gives  the  formula  6a?1+(  J  [^e,  lilrn]+|  ftg)  0. 

No.  25.        "  "      "        "        OaC-HMg,  Fe)  C 

N0.2Y,        "  «      "        ''        Cafl-KMg,  *e,  fin),  a 

A  reddish  bitter  spar  from  Przibram  afforded  Gibbs  (Fogg,  had,  564)  4  to  5  per 
cent  of  oxjfd  of  cobtUt,  as  follows : 

1.  045-12        Ca  81-72        ig  16-68        Co  5  17        ^e  l-8e==100, 

2.  45-87  81-86  17-87  4-84  1-16=100, 

affording  the  formula  CaC-H^S*  ^e,  bo)  0,    0.=2*921. 

Soluble  in  the  aeids,  but  more  slowly  than  caldte.  B.B.  acts  like  calcite ;  some 
varieties  darken  and  increase  in  hardness. 

The  name  Dolomite  is  applied  to  white  crystals,  and  to  the  srannlar  varieties. 
Pearl  spar  includes  rhombohedral  crystallizations  with  curved  Isces  and  a  pearly 
lustre.  When  the  crystals  are  not  curved,  and  have  a  brown  or  reddish-brown  color, 
they  are  called  Brown  tpar  :  this  variety  contains  5  to  10  per  cent,  of  oxyd  of  iron 
or  oxyd  of  manganese.  Ankerite  contains  still  more  iron  ;  H  :  /2s:106°  12^  Our- 
hojian  is  a  compact  snow-white  subtranslucent  variety,  so  named  from  a  locality  of 
it  at  Gurhof,  in  Lower  Austria.  The  Traversella  dolomite  (anaL  28)  has  been 
called  BrouUe :  iZs=:106®  20'. 

Granular  dolomite  constitutes  extensive  beds  in  various  regions.  Crystalline  and 
compact  varieties  are  often  associated  with  serpentine  and  other  magneeian  rockt. 
Pearl  spar  oecurs  in  geodes  in  compact  limestones  and  other  stratified  rocks.  Rhomb 
spar  is  found  in  Salzburg,  the  Tyrol,  and  at  Miemo  in  Tuscany,  whence  the  name 
Miemite  was  derived.  Brown  spar  and  Pearl  spar  are  obtained  at  Schemnitz  in 
Hungary,  Eapnik  in  Transylvania,  at  Freiberg  in  Saxony,  in  the  lead  mines  at 
Alston  m  Derbyshire,  and  at  other  places  in  Devonshire.  The  Ankerite  is  from 
Styriaand  elsewhere. 

Roxbur^,  Yt.,  affords  large  yellow  transparent  crystals  of  the  rhomb  spar  variety 
imbedded  in  talc.  A  coarse  cleavable  variety  occasionally  presenting  perfect  crystals 
is  associated  with  white  talc  in  calc  spar,  at  Smithfield,  R.  I.  White  hexagonal  crys- 
tals (f.  584)  occur  at  Hoboken,  N.  J.  The  pearl  spar  variety  is  abundant  in  geoaes 
at  Lockport,  Niagara  Falls,  and  Rochester,  N.  Y.,  accompanying  calc  spar,  celestine, 
and  gypsum  ;  also  at  Glen*s  Falls.  Massive  dolomite  forms  extensive  beds  in  Litch- 
field Co.,  Conn.,  in  the  southwestern  towns  of  Massachusetts,  in  Vermont,  in  various 
parts  of  New  York,  Pennsylvania,  New  Jersey,  Maryland,  Ac  CrystalliMd  dolomite 
occurs  in  rhombohedrons  at  the  quarantine,  Richmond  Co.,  N.  Y.,  and  at  Hoboken, 
N.  J.  Brown  spar  occurs  at  Warwick,  N.  Y.  and  at  the  Parish  ore  bed,  St  Law- 
rence County,  N.  Y.  A  variety  resembling  OurhoJUe  is  found  on  Hustis's  farm, 
Phillipstown,  N.  Y.  It  has  a  semi-opaline  appearance,  and  a  fracture  nearly  like 
porcelain. 

Dolomite  is  generally  supposed  to  be  injurious  as  a  manure  for  soils,  on  account  of 
its  magnesia ;  but  this  is  not  so,  unless  used  after  calcination,  before  it  is  fully  air- 
slaked.  The  lime  it  affords  when  burnt,  makes  a  more  durable  cement  than  common 
limestone.  'Die  rock  is  generally  less  firm  or  more  friable  than  pure  granular  lime- 
stone, and  therefore  not  as  good  for  building  stone.  This  species  was  named  in 
honor  of  Dolomieu. 

Altkrbd  Forms. — ^Dolomite  occurs  altered  to  Spathic  Iron,  Calamine,  Steatite, 
Limonite,  Red  Iron  Ore,  Gothite,  Pyrolusite,  and  Quartz,  and  by  processes  similar  to 
those  explained  under  Caldte: 

BREUNNERTTE,  fftnd    BiUer  Spar  and  Brown  Spar,  ti»  part.    Mesitine  Spar. 
TalkspatiL    Magnesitspath.    Mesitinspath.    Pistomesite. 

Rhombohedral.  H :  ^=107°  23',  0 :  ^=136°  52' ;  flj=0-81135. 
Observed  planes:  i?,  -J.  i :  i=136°  54',  Cleavage :  rhombohe- 
dral, perfect  Crystals  often  imbedded.  Also  massive,  granular, 
and  nbrons. 
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H.=4— 4-5.    Q.=S— 3-63.    Colorless,  wliitisli,  yellowish,  often 
brown  on  exposure.    Transparent  to  sabtronslucent     Brittle. 

Oompotilion.—{'ilg,  ft,  An)  C.  ilgC+feCs^trbon^te  of  magn«si>  42-0,  aaibon- 
tUof  iron  580.  AaalyBea:  1,  3,  Stromeyer,  (Giitt  geL  Adk.  18ST,  and  Sehw.  J.  li); 
S.  Brooke  (Ann.  PhiL  N.  Ser.  v,  88*):  4,  B,  Stromeyer,  (Itre.  citj;  8,  Fritodie, 
(Pogg.  Ill,  US) ;  1,  Stromeyer  ;  8,  Fritmcbe,  (loc  eit) ;  B,  Qibbs,  {Fogg.  Izzi,  6«e} ; 
10,  V.  Bauer,  (Jkhrb.  k.  k.  gtoL  Beichsuist.  iii,  IBGS,  1G4): 
itgO  teO  AnO 
1.  H«II,  Tyrol.  10 :  I     B9-70      6-08     8-44  C 

a.  St  Qothud, 

8.  IVrol, 

4.  Zillerthsl,  S :  I  S4'T9  IS-SS  0-«9=«a'S0,  Stnmierer. 

5.  Fauatliid,  6 :  ]  82-89  16-67  018=100-(I4,      " 

«.  Pi1iiautiit,Q=ifM,l:  \  44-flfl  06-OT  " 

7.  JtetiHtu!,  Piedmont,     1  :  1  4a-TS  ST-i* 

s.       "  s :  1    s8-e8    se-ss 

9.  "        IHedmont,     8:1     6814    43SB 
10.  SemmeriDg.  white,      10  :  1     89-88      0*10 


=100-87,  StXtKOMJtK. 


=100-as,  Fritache. 
=ftO'fle,  with  Mine  AdG,  Strom. 
C3aQ  a-80=l«W9,  Prituohe 
OaC  0-8»=««-8B,  Gibbfc 
[]m08-89,  Sil'89,  T.  Haner. 

^ „      -         e  I*  the  rmt.  ii  pTen  in 

ir  uidyBoa  bv  A.  F&tma,  (Fr.  d.  Nat.  ii,  987  aad  897,  R  :  R= 

107"  80'),  Volkel,  (v.  Leonh.  1849,701);  Jo"  '" '-■-  -   '-  "' '     ""    '~- 

meeitine  spar  ocenn  in  lenticular  formi,  i 
rlioTnboh«dron  vith  the  facai  not  ourv«d. 

Jt-R  give*  an  iron.reaction,  becoming  black,  and  K 
very  ilowly  in  muriatie  acid,  when  pulverlEed. 

Occnra  m  chlorite  slate  at  St.  Oothard ;  alw>  at  the  ZJlIerOal,  aad  at  BaU  aad 
elsswiiere  in  the  Tf  roL  The  meaitine  ia  from  TraTenella  ia  FiadnaBt.  laelndei 
much  of  the  ao-oaliad  brown  apar. 


CHALYBITE,  <?I.  Spathic  Iron.  CarbonaU  of  Iran.  Sparry  Iron.  Sidttita,  iTM^ 
SideroM,  Beud.  Brown  Spar.  Stohlstein.  S[diaroMderit«.  Claj  Itdb  3Una. 
Keengpath  and  SpatheiaeDBtein.    Junkerite,  Dufrtnoif.     Oligonspath. 

Rhoinbohedral.  Ii  :  Ii=Wi°,  0  :  Ji=13G°  37' ;  a=0-81715. 

Observed  planes  :  rliomboliedral  1,  4,  ~5,  -2,  -i;    scalenobedral 

1';  pyramidal  j'i;  prismatic /,  2*2  ;  and  basalt.    The  faces  often 
curved,  as  below. 


(5:  2=117"  5 
0  :  12=132" 


i:i=136°34'. 
i:  ^=133°  23'. 


4:4=66°  18'. 
i2:  1»=165'*45'' 


CleaTage  ;  rhombobedral,  perfect.  Twins :  plane  of  compodtioQ 
-J.     Also  in  botryoidal   and  globular  forms,  {apAcBrondertte),  oc- 
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casiooaUy  in  siUcy  fibroas  mosses ;  oflea  cleavable  massive  with 
cleavage  planes  undnlate  ;  also  coarse  or  fine  granular. 

H.=3-5 — 4-5.  G.=3-7— 3-9.  Lustre  vitreous— pearly.  Streak 
white.  Color  ash-gray,  yellowish-gray,  greenish-gray,  also  brown, 
and  brnwnish-red,  rarely  green;  and  sometimes  white.-  Trausla- 
cent — subtranslucent.    Fracture  uneven.    Brittle. 

CompoiilioH. — PeO=C*rboDis  mcid  SliW,  uid  protoijd  of  iron  62i)7.  Bnt  oftea 
containiDg  Mna  ozTd  of  nunnneM,  mumeiift,  uld  >Uo  lime,  or  uniTateat  to 
{f  e,  ftn,  On,  ftg,)  C 

AD&IjBea  :  I — S,  K>nt«n,  (Kant  Arch,  iz,  SSO);  7,  Btrom«y«r,  (Uatermch.);  S, 
9, 10,  Berthier,  (Ann.  d.  HinM,  viii,  B8T) ;  ll.ThomioD,  (Hin.  i,  445);  IS,  Huntu, 
(Pogg.x,l*S);  IBpRlaproth,  (Boit.  vi,  110);  1*,  Stromeyor,  (Untarauch.) ;  16, 
Schiiab«1,  (Bwnin.  8d  Snpp.  112] : 

0        h  Ad  fi«    da 

1.  BabkoTTiW,  Aloct,    SS-Sl  ST-9I  lei  trae*  0-69  gangoe  0-60=87 -22,  E. 

2.  Stjria,  wAtt*,               8462  60-28  2-B4  1-60    0-8»  "        9-73=99-fia,  E. 
S.  Backenbaidi,  »&£(<,  SS-«4  60-41  I'Sl     ilO     "        0-32=«»-23,  E. 

4.  Qiegtn,  yelloteUA,       38-90  GO -13    T-64     1-48    0-40        "        0-48=99 -62,  E. 

5.  "  "  B8-8fl  47-SO    8-S4    87B    0-6B        "        0-95=99-72, E. 

6.  Uattn,  lekiU,  S9  19  47  96    9'SO    3-lS    =49-77,  Eant«a. 

7.  Stolberg,  3822  48-20  7-07  1-84  0-67,  E  0-2B=«6-26,  Stromoyer. 
B.  Allevard,  b£ra,         41-8    42'8       —  10'4      =100,  Berth ier. 

9.  Aatnn.  40-4    46-2  0-«     12-2  — -=98-4,  Berthier. 

la  ViwUe,  Isire,  4S-«    4S-0  1-0    12-8  — =100,  Berthier. 

11.  Darhun,  Eng.,  88-90  64-67     1-16     SIS,  Aq.  2-S3=97'48,  ThoniBon. 

IS.  Bhrsnfried.  Oligen,  88-36  S6  81  26-31     =100-47.  Magnus. 

IS.  Etn^u, Spkarotii  34  00  •3-76  0-76     0-26  =08-76.  Elaproth. 

14.         "  "  88-01  69-BS     1-8B     0-20=9S-91,  Stramerar. 

IB.  Si«gen,  38-12*43-69  17-87    0-24  0-08=100,  BchnabeL 


Of  tlie  abovs,  IToi.  9  and  10,  from  Autnn  and  Tixelle,  correspond  to  th«  ronoolA 
a  te  d+%  Ql  that  from  Efarenfrieder*dorf,  No.  12,  (called  Oligon  Spar  by  Bni- 
thaapt),  2Ha  O-t-3  J'eC;  that  from  Stolbere,  (No  7)^fe  C-f-Mn  C. 

A  green  TaHety  from  Altenberg  aiforded  F.  Monfaeim.  (J.  t  pr.  Chem.  xliz,  818), 
tt  C  64 -(H,  Aa  C  Ifl-BB,  Oa  0  2022,  Si  MO=101-92,  correlpondlog  to  8  Ja  C-|-  2 
fin  C+Sda  <:! ;  it  reaembloB  the  aalamine  Called  Kapnita. 

la  a  bro WD iah- black  crystallized  apathio  iron  from  Wolch,  Boaengarten  found, 
(Ramra.  8d  anpp.  112); 

0  vith  fi  36-12,        Fa  11-30,        te  48-83,        Ad  7-31,        fig  2'44=100. 
Thn  Bpathie  iroD  of  Flymouth,  Vt,,  according  to  T.  O.  CIemsan,'(Ain.  J.  8cL  zxit, 
170),  and  another  from  Keudorr,  aceordbg  to  FeiBchel,  (Ramm.  1st  Sopp.   189), 
contained 

PeQ  74-28    fig  0  18-40    fin  <!  6-68    Fa  0-80    undcc  1-40=98-94,  Clemson. 

7S-34  7-W  8-fl»  Ca  0  6-48=101-06,  FeiKheL 

B.B.  blackeoa,  gicing  off  carbonic  acid,  and  ultimately  an  oxyd  of  iron  ii  obtain- 
«d,  irhich  IB  attractable  by  the  ms^et  Alone  infusible.  Colon  borax  green ; 
diMoWea  with  diSculty  iu  nitric  and,   and  ecarcdy  efferreBcea,  unless  previously 

tatrariMd.  Bxpoinre  to  the  atmoanhere  darkena  ita  color,  rendering  it  often  of  • 
laokish-bTOWn,  or  brovni*h-red  eotor. 

Cbalybite  oeenn  ia  aiany  of  the  rock  itrata,  ia  goeiH,  tnioa  skte,  elaj  slate, 
and  in  conmeetioD  with  theeoal  (bimatlon.  It  ia  often  aiaociated  withmetalueoraa. 
At  FFeibergitooanniniilTer  minea.  At  Cornwall  it  aooompaniea  tin.  It  is  also 
found  BoeompanyinKMPpar  and  iron  pyritea,  galen^  Titrcou*  eoppar,  A«.  In  Hew 
Tork  Bcoorduic  to  Boek,  it  ia  almoit  alwayi  aseociatod  with  speonlar  iron.  Oo- 
cesionatly  it  i*  to  be  met  with  in  trap  rocks  as  tplunriiiriU. 
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In  the  region  in  and  about  Styria  and  Carinthia,  this  ore  forma  eztenaire  traeti 
in  gneiss,  which  extend  along  the  chain  of  the  Alps  on  one  side  into  Austria,  and  on 
t^e  other  into  Saltzburg.  At  Harzgerode  in  the  Uartz,  it  oceiirs  in  fine  crystals  in 
gniY-wacke ;  also  in  Cornwall,  Alston  Moor,  and  Devonshire. 

'nie  SpherosiderUe  occurs  in  greenstone  at  Hanao,  Steinheim  and  Dranabeiv,  and 
many  other  places.  Clay  iron  stone,  which  is  a  siliceous  or  argillaoeons  carbonate 
of  iron,  occurs  in  coal  beds  near  Glasgow;  also  at  Mouillar,  Magesoote,  4pc., in 
France,  etc 

At  Roxbury,  Conn.,  an  extensive  vein  occurs  in  quarts,  traversing  gneias ;  also 
at  Plymouth,  Vt,  and  at  Sterling,  Mass.  In  small  quantities  it  occurs  at  Monroe, 
Conn.,  at -Lane's  mine ;  also  in  rhombohedral  crystals  in  New  York,  at  the  Sterling 
ore  bed  in  Antwerp,  Jefferson  Co.,  and  at  the  Rossie  iron  mines,  St.  Lawrence  Oa ; 
at  Fentress  and  Harlem  mines,  North  Carolina.  The  argillaceous  carbonate  in  nodules 
and  beds  is  abundant  in  the  coal  regions  of  Pennsylvania,  and  many  parts  of  the 
west. 

This  ore  is  employed  very  extensively  for  the  manufacture  of  iron  and  sieeL 

The  Junkerite  of  Dufr^noy  is  shown  by  Breithaupt  (Pogg.  Iviii,  278,  1843)  to  be 
common  spathic  iron. 

Altkrxd  Forms. — Spathic  iron  becomes  brown  or  brownish-black  on  emman, 
owing  to  a  peroxydation  of  the  iron  and  its  passing  to  JAmoniie,  (Ve'fi^;  and  by  a 
subsequent  loss  of  water,  it  may  pass  to  Red  Iron  ore  or  Specular  Irtm,  (9e),  or  to 
magnetite,  (Pe  Fe),  the  last  at  tmies  a  result  of  deozydatlon  of  9e  by  organic  sab- 
stances.  It  also  changes  by  substitution  or  through  the  action  of  alkaline  niliirstfi, 
to  qttartx, 

DIALLOGITE,  JBewL    Carbonate  of   Maneanese.    Brown  Spar,  tis  part    Bed 
Manganese.    Manganspath,  Werner.    Bhodochrositeb 

Rhombohedral.  B  :  ^=1()6<^  51',  O  :  jB=136*^  811' ;  a= 
0-8211.  Observed  planes,  B,  O  f2,  J^,  -}.  Form  like  f.  573A. 
Cleavage  :  H,  perfect.  Also  globutSr  and  botrjoidal,  having 
a  columnar  structure,  sometimes  indistinct  Also  granular  mas- 
sive ;  occasionally  impalpable. 

H.=3-5— 4-5  G,=3-4— 3-6;  3592,  var.  from  Kapnik.  Lus- 
tre vitreous  inclining  to  pearly.  Color  shades  of  rose-red,  brown- 
ish. Streak  white.  Translucent — subtranslucent.  Fracture  un- 
even.    Brittle. 

Composition. — ll^nOsManganese  61*80,  carbonic  acid  88'20;  or  ccming  nnder  the 
general  fonnula  (]$In,  Ca,  !^e,  Mg)  G.  Analyses;  1,  Berthier,  (Ann.  d.  Mines,  Ti, 
593);  2,  8,  4,  Stromeyer,  (Gott,  gel.  Anz.  1888,  p.  1081);  8,  Kersten,  (J.  f  pr.  CL 
xxxvii,  168);  6,  Y,  R.  Kane,  (PhiL  Mag.  Jan.  1848) ;  8,  Gruner,  (Ann.  d.  M.,  [SJ,  xviii, 
61): 

MnO       teO       CaO       figfl 

1.  Freiberg,     892        IS  8*9         1*6      =100,  Berthier. 

2.  "            78*708     6*765     13*080    7*256,   fi  0*046=99*840,  Strom. 
8    Kapnik,      89*914    6*051     8*304,    "  0*486=99*700,  Strom. 

4.  Kagyag,      86*641     10*581     2*481,    "  0-3l0=99*968,  Strom. 

5.  Voigt8berg,81*42       8*10      10*81       4*28,  It  0*83=99'44,  Kersten.     6.=3*55S. 

6.  Ireland,       74*55     16*01      trace      ,c1ay  0*38,  org.  matters  and  loss  10*11,  K. 

7.  **  79-94     11-04        2*48      ^,  clay  0-87,  org.  matters  and  loss  6-22,  K. 

8.  97*1         0*7  1-0        0*8,  Mn  01=99-7,  Gruner. 

B.R  changes  to  ^ray,  brown,  and  black,  and  decrepitates  strongly ;  inftisihie 
alone.  With  ^lass  of  borax  fuses  readily  to  a  violet-blue  bead.  Efferresces  strongly 
with  warm  nitric  or  muriatic  acid.  On  exposure  to  the  air,  changes  to  brown, 
and  some  bright  rose-red  yarieties  become  paler. 

Diallogite  occurs  commonly  in  veins  along  with  ores  of  silver,  lead,  and  copper, 
and  with  other  ores  of  manganese. 
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tbe  Sazou  mines  ;  it  oecnn  also  tt  Nsgyag  and  Kapnik  in 
iramjiTaaia.  D«ar  ciDingerodo  in  tilt  Hartz,  Ac  At  Olendree,  in  the  Connty  of 
Clara,  Ireland,  it,  forms  a  layer,  tva  inche«  thiok  belov  a  hog,  and  has  a  jelloirwli- 
gray  volor,  (aDalyseii  6,  T). 

It  h«8  been  obterTed  in  a  pnlTemlent  form,  coating  triplite,  at  Washington,  Conn., 
on  the  land  of  Joel  Camp. 


ALraaED  FoBia. — Qoarti  pseudomorpha  oconr  naar  Eletn-Voigtsberg. 

SHITHaOEnTE,    BtmL    Calamine,   t*  part     Zinkspath,  L.     Carbonate  of  Ztao. 
Eapnite,  Arrit    0»ita«y,  in  part 

Ehombohedral.  S  :  ^=107°  40',  O  :  Ji=lS7°  8' ;  a=0-806a. 
Observed  planea :  the  rhombohedrons,  S,  -J,  -2,  -J,  -6,  i :  1 
=137"  7',  2  :  2=80°  33',  J  :  5=68°  14',  5  :  5=64=»  17'.  O  :  i 
=155°  2' ;  a  generallj  curved  and  rough.  Cleavoee :  S  perfect 
Also  renifonn,  botryoidal  or  Btalactidc  shapes,  and  in  crystalline 
incrustatioDB ;  also  granular,  and  Bometimes  impalpable,  occasioD- 
ally  earthy  and  friaole. 

H.=5.  G.=4— 4-46;  4-43,  Levv;  4-42,  Haidinger.  Lustre 
vitreou9,  inclining  to  pearly.  Stress  white.  Color  white,  often 
erayiah,  greeaisn,  browni^-white,  sometimes  green  and  brown. 
Subtransparent — translucent.  Fracture  uneven — ^imperfectly  con- 
choidal.     Brittle. 

Oompotition.—&i  C=Carbonie  acid  BS'lV,  oxfd  of  one  6441^100;  bnt  oftm 
oontaiaiag  carbonate  of  iron,  manganese  or  lime.    Analyse*;  1,  9,  Smithson,  (Nieh- 


0       2d 

I,  Somersetshire,  SS'S    S4'8=100,  Smithson. 

a.  Derbyshire,  84  S     6B -2=1 00,  Smithson. 

2nO  ttsO     SmC   UC  ftgO 

I.  Sertschink,   WOO  S'OS fl)fl=lia=e91S,  Kobefl 

4.  Altenberg,      SOSS  SaSl     4-Dfi    IDO    014, Calamine 249=101 '11, Honbaim. 

6.  ••  oe-B0  36-46    3-4T     1-2T    "  0'4I=»B'SO,  Uonhaim. 

6.  "  84-e2  1-68    6-80    !W    S'84,  _     "      .     l-80=l«ia7,  Uonheim. 

7.  BerTenbeis«,BB-T8  8-24    Hi    0-98    4-44,  BiO-09,H(r=101'lfi,  Honheim. 

8.  "  74'4a  S-20  U-SS     1-68    8-88,   "  0-20   "  0'66=98'9a,  Monheim. 

1,  0.=4-8B4;  4,  G.=4-16i  6,  G.=4-0t;  «,  O.=4-30;  7,  G.=4-08 ;  B,  G.=a-«8. 


«  than  fifteen  per  oeot.  of  protoxvd  of  ii 

ansparency,  bat  doe 
of  xinc  ii  obtained  or  paases  oflu 
nitric  aeid. 

Smithsonita  is  fi>tuid  both  in  veins  and  beds,  especially  in  oompany  with  gftlena 
and  blenda ;  alao  with  copper  and  iron.  It  osoally  oooun  in  aaleartoas  rooks,  and  U 
generally  assoeialod  with  Calamine. 
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Fineq)e«imeiiB  of  Smitluoiiite  are  obtained  itKertMbfaiBk  in  Biberia;  onerarittj 
hu  •  dark  brown  color,  and  contains  cadmium  :  aDother  ti  of  a  beantifdl  bright 
in-een.  Other  Inpalitiea  are  Dogcatzka  in  tbe  Baonat  or  Temeavar  in  Hmgaty; 
Bleibereand  Raibel  in  Cariothia;  Altenberg,  near  Aix  la  Chapelle.  ConcentrM 
botrjoidal  gronpa  are  met  witti  in  the  Mendip  hilla  and  at  WaulociUiead,  in  Dnm- 
freisahire^ 

In  the  United  St«tes,  SmiUuonite  is  found  oCGasionallv  at  the  lead  minaa  of  MiMov- 
ri,  and  Wiaconsin,  though  the  ore  ii  mostly  tilical4  of  dne.  Hin«  Hill,  near  the 
Franklin  furnace,  New  Jergey,  the  Perkiomen  lead  mine,  PennaylTaaia,  and  the 
lead  mine  at  Brookfiaid,  Conn.,  afford  it  in  nnall  qnantitiea.  At  Franklin  it  oMon 
only  in  a  pnlTeruleut  fonn.  ttai  resolts  from  the  deeompoaition  of  red  line  on. 

Altkbid  Fobhs. — Smithsonite  changes  though  the  ac^on  of  alkaline  ailieataa,  te 
Calamine  (2d'  Si-f  jB) ;  or  becomes  incrmted  vith  lilica  and  folma  q 
morpha    Itiat'  ....... 


replaced  by  Limonite  or  04tbit«i 


ARAOOMTK    Eiaenbhith,  If^     lKloit&    Plot  ferri.    ITaadla  Optr. 


bloita.    Flo*  fei 
Araftonspath. 


Trimetrio.    I:  7=116"  10',  O  :  li=130°  SO';  a:h:  c=lVm 
:  1 ;  1-6065. 

O  :  11=130°  50'.  0  :  25=118°  25'. 
0:1=126°  15'.  O  :  i!=160°  11'. 
0  :  11=187°  15'.     0  :  li^lW  13'. 


2J :  2i=110°  30-. 
H. :  H=n°  8*'. 
/t.»i=iai°55'. 
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Oleavflce:  7,  imperfect ;  ?i distinct,  11  imperfect.  Twins :  jplane  of 
composition  1  \  hexagonal  prisms,  and  also  f.  227, 236. 237,  p.  149, 
151,  and  f  588.  Also  globular,  reniform,  and  coralloidal  shapes; 
sometimes  columnar,  composed  of  straight  or  diTergent  &bre& 

H.=3-5^.  G.=2!t31,naidinger;  2-927,  Biot ;  2-945— 2-947, 
email  crystals,  and  others  when  piuverized,  Beudant.  Lnstre  Tit- 
reons,  Bometimea  inclining  to  resinons  on  snrfaces  of  fracture. 
Color  M-hite ;  also  gray,  yellow,  green,  and  violet;  streak  uncolor^ 
ed.  Transparent— translucent.  Fracture  subconchoidaL  Bittle. 
Cbmnoiifioii. — ftaC  like  calcite,=Carbonio  acid  44-0,  lime  69*  Analyus:  1—4, 
Stromeyer;  6,  6,  Nentwich,  (VerBammL  unff.  Haturt,  Nenaohl,  1M6] ;  7,  BSttgar, 
(P(^g.  Ann.  xlTii,4fl7);  8,  Stiaren,  Arch,  t  Fharm.,  [2j,  Izii,  81): 
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1.  BriBg«n,  87-0863  SMOS  0-4103    =99-867*,  St 

a.  NertMhinik,  97-8884  1-0988  02678    =e9'S84S,  St 

3.  Ercbwcge,  961841  S-2390  0-S0?7    0-2207=aB-9Sie,  St. 

4.  Aoaug,   '  98-00  l-OliB  0-8189    0-1449=99-3733,  St. 

5.  Herrengnmd,  G.=a-9B,  9B-83  0-89  0-17    Pe  0-11=99-89,  H, 

6.  Retzbnnya,      0.=3-8S,  99-31  0-06  >  0-SS  Ca  0  018=99-89,  If. 

7.  Tamniiltitt,  86-840  3-809  O'lOl      =99-968.  B. 

8.  P*p«Dbsrg,  97-89  a-Sa  ,  S  0-80=100,  S. 

Daleaie  fiods  in  tli«  tngonite  of  Harrener 

■»,  and  0-18  [MreenL  of  w»t«r.    A  Thurnb.  ^         .  ,  ..  . „_  ,  , 

pr.  Phanii.  zziii,  848),  2-3  p«r  cent  of  CBrbonate  of  atrontian.     A  fibrous  t 
from  Dufton  in  Cnmberliuia,  afford«<]  4-21!  p«r  cent  of  ilu  0. 

Wlien  aracanite  U  heated,  it  fallB  to  pDvder.  It  ii  phoBphoreaoant  on  red  hot 
iron,  and  aoluble  with  effervescence  in  nitric  and  muriatic  acid. 

lliQ  most  Gommon  repoeitoriea  of  aragonite  are  beds  of  gypeum.  beda  of  iron  ora, 
(where  it  occun  in  coralloidal  forma,  and  ie  denoininatedj(w;/WTi,  '^flouero/iron'), 
baaalt.  and  trap  rock ;  occaaioDallf  it  occun  in  laraa.  It  is  often  aaaociated  with 
eopper  and  iron  pyritea,  galena,  and  malaahita.  It  is  forming  at  an  old  mint  ia 
Honte  Vaaa,  Italf ,  at  a  temperature  below  the  boiling  point  of  water. 

Tidt  mineral  wa«  first  discovered  in  AragoD,  Spain,  (whence  ita  name),  at  Molina 


and  Valenoia,  near  Higrsnilla,  in  six-sided  priami,  with  gypenm,  imbedded  i 
ferruginous  clay.  It  has  since  been  obtained  in  compound  hexagonal  prismi 
Bilin,  in  Bohemia,  in  a  vein  traversing  basalt;  at  Breisgau  in  Baden  ;  atBanmgar- 


ten  and  Tarnowitz  in  Sileeia  ;  at  Leogang  in  Saltbnrg,  Austria ;  in  Waltsch,  Bohemia, 
and  manj  other  plaoes.  Thejfo»-/<frri  variety  is  found  in  great  perfection  in  the  Sty- 
rian  mines,  coating  cavities  and  even  cave*  of  conaiderBble  extent,  and  associated 
with  spathic  ^iron.  At  Dnfton,  a  silky,  fibrous  variety,  called  mtin  ipar,  occurs 
traversing  shale  in  thin  veins,  generally  associated  with  pyrites.  In  Buckingham- 
shire, Devonshire,  Ac.,  itoccura  in  stalactitio  forms  in  caverns,  and  of  snowy  white- 
neaa  at  Leadhills  in  Lanarkshire.  He  variety  larnomlitle  (analysis  7  above)  cor- 
retponds  to  plambocaleita,  nnder  caleite.  Eersten  found  in  another  specimen  3-19 
of  carbonate  of  lead.  Ad  aragonite  deposited  in  staloctitts,  etc.,  at  the  Carlsbad 
Springs,  called  SpnuUlilein,  contains  0-69  per  cent,   of  fluorid  of  calcium  and  a 

Aragonita  in  fibrous  and  othar  forms  oecors  in  Serpentine  at  Hoboken,  (it  haa 
boen  called  magneeite). 

Flos-ferri  oeonrs  sparingly  at  Lockport,  N.  Y.,  coating  gypsum  in  geodca;  at 
Edenvillo,  fl,  T.,  lining  cavities  of  mispickel  and  cube  ore;  at  the  PaHih  ore  bed, 
Rosaie.  N.  Y. ;  and  at  Haddam,  Conn.,  in  thia  seams  between  layers  of  gneisa.  A 
coralloidal  aragunite  occurs  at  Hew  Garden,  in  Chester  Co.,  Pennsylvaaia. 

AL-miD  Foam. — Anwonite  may  undergo  similar  changes  with  caleite.  It  alao 
passes  to  caleite,  through  paramorpbiam,  Psendomorphe  of  copper  after  aragonite 
are  reported  from  Bolivia. 


Trimetric.  7:7=118' 30',  (?  :  lt=128°  45';  a  :  h  :  c=l-2i6  : 
1  : 1-6808.  Obeerved  planes,  7,  i,  i,  1,  !,  2.  0  :  1=124<'  35i',  I 
:  1=145°  34^',  7:2=160*  5^',  7:  1=155"  18J',  7:^=125° 
B7i',  7 :  J=109°  65^'.  1 : 1  {piac.)=130*' 13',  (brach.)=89°  57',  (baa.) 
110**  49'.  Twins :  all  the  annexed  figures,  composition  parallel  to 
I,  (probably,  as  represented  in  f.  2^  or  237,  p.  151):  reentering 
angles  aometitnea  observed.  Cleavage:  Xdistinct;  also  in  globu- 
lar, tuberose,  and  botryoidal  forms;  structure  either  columnar  or 
grannlarE  also  amorphous. 

H.=3— 3-75.  0.s=4-a9 — 1*35.  Lustre  vitreous,  inclining  to 
67 
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reeinouB,  on  snrfaces  of  fracture.    Color  white,  often  yellowish,  or 

689  590 


594 


grayish.    Streak  white.    Subtransparent — ^translucent.     Fracture 
uneven.    Brittle. 

OomponUan, — &kC=Carbonic  acid  22*38,  baryta  77*67.  B.R  decrepitates,  and 
melts  easily  to  a  translucent  globule,  which  becomes  opaque  white  on  cooling.  On 
charcoal  boils  violently,  becomes  caustic  and  is  absorbed.  Dissolyes  with  enerres- 
cence  in  dilute  nitric  or  muriatic  acid. 

The  Sulphato-carbonaie  of  baryta  of  Thomson,  (Min.  i,  106),  from  Bromley  Hill, 
Cumberland,  is  only  a  mixture. 

Witherite  occurs  at  Alston  Moor  in  Cumberland,  associated  with  galena,  in  Teins 
traversing  the  coal  formation  ;  in  splendid  crystals  sometimes  transparent,  and  oc- 
easionally  six  inches  long,  at  Fallowfield  in  Northumberland.  The  nbrous  translu- 
cent variety  occurs  at  Anglesark,  in  Lancashire.  Tamowitz  in  Silesia ;  Szlana, 
Hungary ;  Leogan^  in  Saltzburg ;  Peggau  in  Styria ;  Barnaoul,  Russia,  in  the  Altai ; 
some  places  in  Sicily ;  and  the  mine  of  Arqueros,  near  Coquimbo,  ChiU,  are  other 
localities. 

For  several  of  the  above  figures  the  author  is  indebted  to  R.  P.  Greg,  Jr.,  who 
observes  that  all  the  supposed  simple  crystals  arc  compound. 

Altered  Forms. — ^Witherite  is  altered  to  Heavy  Spar  (]&a§)  through  the  action  of 
sulphate  of  lime  iu  solution  at  the  ordinary  temperature,  or  by  the  action  of  other 
sulphates  in  solution,  or  of  water  containiug  sulphuric  acid. 

STRONTIANITR     Carbonate  of  Strontian.    Strontites.     Strontiane  Carbonatee. 

H.     Emmonite,  Thonnon, 

Trimetric.  / :  7=117°  19',  0  :  U=130°  5' ;  a:h:  e=l-18S3  : 
1  :  1-6421.  Observed  planes:  octahedrons  i,  *,  1,  ^,  2,  3,  4,  S; 
domes  Jljlt,  f  5-,  21,  41,  6?,  81, 12i. 

0  :  r^=149°  17'.     O  :  15=144°  6'.  1:1  (mac.)=130o  1'. 

li :  11  (bas.)=71°  48'.      1  :  1  (bracli.)=92nr. 
2i  :  2Kbas.)=110o  44'.     1:1  (bas.)=10So  35'. 

Twins :  like  those  of  aragonite.  O  usu- 
ally striated,  parallel  to  the  shorter  diag- 
onal. Cleavage :  /  nearly  perfect,  ii  m 
traces.  Also  in  columnar  globular  forms ; 
fibrous  and  granular. 

H.=3-5— 4.  G.=3-605— 3-713.  Lus- 
tre vitreous ;  inclining  to  resinous  on  un- 


0  :  i=145°  11'. 
0:1=125°  43'. 
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even  faces  of  fracture.  Color  asparagus  green,  apple-^een  ;  also 
white,  gray,  yellow,  and  yellowish-brown.  Streat  white.  Trans- 
parent— translucent.     Fracture  uneven.    Brittle. 

Cwnpo9itxon, — drC=Garbonio  acid  29'81,  and  strontia  70*19. 

TliomBoa  found  the  two  varieties  from  Strontian  to  contain  6  to  8*64  p«r  cent  of 
CaC ;  and  another  from  the  United  States,  named  by  him  .Emmonite,  in  honor  of 
Prof  £mmon8,  affords  12*6  per  cent,  of  CaC.  Similar  specimens  come  from  Claosthal, 
and  from  Hamm  in  Westphalia.  Schnabel  found  in  the  latter  7*89  per  cent,  equiva- 
lent to  1  CaC  to  8  SrC.  (Ranmi.  4th  Suppl,  216;  also  5th  Suppl.,  281).  The  former 
contains  five  to  eight  per  cent  of  Cad. 

B.B.  melts  on  the  edges  and  then  swells  out,  emitting  a  briUiant  light,  and  in  the 
reducing  flame  strongly  heated  gives  the  flame  a  reddish  tinge :  assay  gives  an  al- 
kaline  reaction. 

Effervesces  with  nitric  and  muriatic  acids.  Paper  wet  with  the  solution  in  these 
acids  and  dried,  burns  with  a  red  flame. 

Strontianite  occurs  at  Strontian  in  Argyleshire,  in  veins  traversing  gneiss,  along 
with  galena  and  heavy  spar,  in  stellated  and  fibrous  groups,  rarely  in  perfect  crys- 
tals. Yorkshire,  England;  Giant's  Causeway,  Ireland;  Clausthal,  in  the  Hartz; 
Braunsdorf,  Saxony ;  Leogang  in  Saltzbur^,  Austria,  are  other  localities. 

In  the  United  States  it  occurs  at  Scoharie  in  granular  and  columnar  masses,  and 
also  in  crystals,  forming  nests  or  geodes  often  large  in  the  hydraulic  limestone,  as- 
sociated with  heavy  spar,  iron  pyrites,  and  calc  s])ar.  At  Muscalonge  Lake  a  mas- 
sive and  fibrous  variety  of  a  white  or  greenish- white  color,  is  sometimes  the  matrix 
of  floor  spar.  Chaumont  Bay  and  'Dieresa,  in  Jefferson  Co.,  N.  Y.,  are  other  local- 
ities.   Massive  strontianite  has  been  found  by  Mr.  James  Heron,  at  Warwick,  N.  Y. 

Baryttrtmtianite  from  Stronmess,  in  Orhneyf  consists  of 

&rC  62-6,  fiaS  27  5,  CaC  2*6,  and  oxyd  of  iron  01. 

It  is  supposed  to  be  a  mechanical  mixture. 

Altered  Forms. — Strontianite  is  altered  to  Celestine  in  the  same  way  as  With- 
erite  to  Heavy  Spar. 

BROMLITE,  JokMton,  PhiL  Mag.  vi,  1,  and  xi,  45.  2%o»/u<m,  ibid,  z,  878,  and  Bee. 
of  Gen.  Sci.  1,  878.  Dele99e  and  J)e§eloizeaux,  Ann.  Ch.  Ph.  [3],  xiii,  425.  Alsto- 
nite,  BreithaupU    Bicalcareo-carbonate  of  barytes,  ThomMon. 

Trimetric.  /:  /=118o  50'  (Descl.),  0  :  11=128°  39- ;  a  :  J  :  <j 
=1-2504 : 1 :  1*6920.  Observed  planes :  octahedrons  1,  2 ;  domes, 
li,  2i;  with  /.  0  :  li=143°  32^',  li  :  U  (bas.)=72°  55',  25  :  2i 
(ba8.)=lll°  50',  1  :  1  (mac.)=130°  27',  1  :  1  (brach.)=89°  40', 
Twins :  double  six-sided  pyramids,  with  angles  122^  30^,  and  142° ; 
reentering  angle  178°  51*     Cleavage:  /and  0  rather  indistinct 

n.=2-5.  G.=3-718,  Thomson  ;  3-706,  Johnston.  Lustre  vitre- 
ous. Color  snow-white.  Translucent.  Fracture  granular  and 
uneven. 

Compo«»*»on.— fiaO-hCaO,likeBarytocalcite=Carb.  baryta  66*8,  carb.  lime  88*7: 

fiaO  OaC            SrC  ftnO  5i  fin 

1.  60-68  80-19  9-18         =100,  Thomson. 

2.  62166  80-290  6*641  =99087,  Johnston. 

8.         66-81  82-90  110  0*20  0-16=99-67,  Delete. 

Discovered  by  Johnston  in  the  lead  mine  of  Fallowfield,  near  Hexham,  Northnm- 
berland;  and  afterwards  at  Bromley  Hill,  near  Alston,  whence  the  name  Bromlite, 
given  by  Thomson. 
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MAHGANOCALCITE,  BT*il. 

In  rhombic  prisms  like  Aragonite,  and  closely  related  to  that 
species.  Cleavage  lateral,  also  orachydiagonal. 

H.=4 — 5.  G.=3'037.  Luatre  vitreous.  Fleeh-red  todoUted- 
dish-wliitc.    TVan^lacent 

Compoiilion. — ^me  g«n«ral  formnlB  ag  Disllogite.  ABBljrui  by  RMdOMbber^ 
(Pogg.  liTiii,  611): 

An  C  67-4S,  Pe  C  322,  Aa  C  IBSl,  &g  C  9'»7=«9-48. 

TuoMAiTE. — This  name  hui  been  given  to  &  oftrbonftte  of  iron,  Mtid  to  hcra  ■ 
iiriBiDBtio  form.     G.~3  10.    Lustre  pearl;.     An  Baalydi  by  Meyer  afforded  CulV. 

Pe  63-72.  Sn  0-66,  Sg  11-43,  Oa  1'62,  Si  4-26,  8i  t ''---   -"^  -   "'-"- 

birge.     Leonh.  k.  BronWt  Jakrimch,  IBIS,  200. 


Ueyera 


Trimetric.  1 :  /=117o  13',  O  :  11=130'  9i' :  a  :  J  :  e=l'l 
I  :  1-6388. 

O  :  15=125°  46'. 
O :  ifc=:149o  21'. 
0  :  11=144°  8'. 

0  i  24=124°  40'. 
I:  «=121°  24'. 
a  •  31=146°  20'. 
n :  it=109°  53'. 
2t:2iCba8-)=110°40'. 
li :  li  (ba8.)=n°  44'. 
ii :  ^  (ba8.)=39°  45'. 
«F:»3   (ov.  m)=122'^  43'. 

1  :  1  (mac.)=130°. 
1  :  1  (bracli.)=i*2°  19'. 
l:l(bafl.)=108°2S'. 


0 

i< 

i 

V 

t 

41 

- 

— 

s 

- 

tr 

— 

21 

St 

41 

.11  i^ 

/ 

« 

t) 

Cleavage:  7  otten  imperfect;  2t  hardly  less  so.  Twins:  £ 
.233,598,  often  stellated ;  plane  of  composition  /  Barely  fibrous ; 
often  granularly  maseive  and  compact. 
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H.=3 — 3-5.  G.=6-463 — 6-480;  some  eartliy  varieties  as  low 
aa  5'4.  Luatrc  adamantine,  incliningto  vitreous  or  resinous ;  Bome- 
times  pearly ;  sometimes  sub-metallic,  if  the  colors  are  dark.  Col- 
or white,  Kraj,  grayish-black,  sometimes  tinged  blue  or  green  by 
some  of  the  salts  oi  copper ;  streak  uncolored.  Transpareat — buIj- 
transluceitt.     Fracture  concboidal.     Very  brittle. 

Cbmporifion.— 1%  ^Cirbonio  acid  IBB, o»y<lof  le«d  BS-S=100.  Analjte*:  1, 
Bergemum,  (Chew.  Uaten.  Bteib.  167,  ITS) ;  a,  J.  A.  Phillips,  (Qo.  J.  Ch.  Sou.  ir, 


1T5);3,  4,John,(Schw.  i 


.  227, 3 


1.114,111);  B,B8rgamBnD;  B.  EenUQ : 


1.  Eifel, 

1.  Durham, 

2.  E«chwellor,  earthy, 
4.  Eat),  eartkij. 


Pb 


B.  Sardinia,  IgUnatite, 


16-49     BS'Olii^OO,  Bergemann. 
le-OB     BB-6S^»'61,  Phillips. 

81'34     1-76,  fiaandPeO'ao=IOn,JoliiL 

77-07     6-82    "  "    0-80=100,  John. 

Ph  6  94-S33,  fi  S'SeS,  quartz  1-07,  Fe  and  Si  S-S,  Berg. 
""  ■],  2u  01-02,  Kereten  ;  Q.=6-9. 
I.  decrepitaUa.  become*  jelloT,  then  red,  and  fiuallj.  vith  care,  on  charcoal  a 
globDle  of  lead  may  be  obtained ;  diaaolvea  readily,  and  with  «ff«rTeacence,  in  dilate 

Occurs  at  Leadhills  and  WanlocUiead  in  Scotland,  with  other  orei  of  lead  in  Si- 
InriaD  alate;  in  beanliful  oryatals  at  JohaDDgeorgeustsilt;  at  Kerteohiusk  aod  Be- 
reaof  in  Siberia;  near  Bonn  on  the  Ithine  ;  at  Clausthal  in  the  Hartz  ;  at  Bleibei^ 
in  Carinthia ;  and  at  Hies  and  Pmbram  in  Bohemia ;  in  England,  at  Alston  Moor, 
Keswick,  and  particularly  in  Cornwall,  where,  in  the  miiie  of  St.  Minvers,  it  oscure 
in  eiceedinely  delicate  crystals ;  in  heart-shaped  macles  at  Sere n -Churches,  Wick- 
low  Co.,  Ireland;  in  pseudomorpha,  imitating  Anglesite  and  Leadhillita,  at  LeadhiUs, 

Fine  crystals  have  been  obtained  in  PennsylTaoia,  at  Fheaiiville ;  also  at  tba 
Perkiomen  lead  mines,  near  Philadelphia.  ATsd  occurs  at  VaUe'a  Diggings,  Jeffer- 
son Co..  Missouri,  and  in  other  mines  of  the  W6st;  at  Brigbam's  mines,  near  the 
Bine  Mounds;  as  en  incrustation,  at  Southampton,  Mass.;  sparingly  at  the  lead 
mines  of  St  Lawrence  Co.,  N.  Y. ;  fine  eryrtals  are  obtained  at  Austin's  mines, 
Wythe  Co.,  Virginia,  and  especially  at  King's  Mine,  in  Daridaon  Co.,  N.  C. 

Altk&ui  Fobms. — Cerusite  oeeara  altered  to  pyromorphite,  or  phosphate  of  lead; 
probably  throngh  the  action  of  waters  holding  phosphate  of  lime  in  solntion;  alao 
to  Galena  (Phsfthrough  the  action  of  aulnhuretted  hydrogen,  and  Hiniom  by  oxyd- 
•tion  ;  alio  to  Breimaerita,  HaUchite  and  Ohryeocolla. 


BAKYTOCAICITE,  Brooke,  Ann.  PhiL  viii,  114,  1824. 

Monoelinic.     (7—73°  52',  /  eB9 

;  7=106=  54'  O  :  li=14y°  ; 
a:  J:  (s:^0-81035: 1:1-29533. 
0  :  11=147"  34',  O  :  m= 
106"  8',  ii  :  li=138*'  34',  ii 
:  13=124*,  22:22  (over  6b) 
=95"  8',  Co  :  6b  (adj)=146'^ 
16'.  Cleavage :  /,  perfect,  O, 
lessperfect ;  also  massive. 

IL=4.  G.=3-6363— 3-66. 
Lustre  vitreous,  inclining  to 
resinous.  Color  white,  gray- 
ish, greenish,  or  yellowish. 
Stre^  white.    IVangparent — translacent.    Fracture  uneven. 


f*e^ 


^=^ 
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Composition, — ^6a<3-f  ^ft^=C/arbonate  of  baryta  66*8,  carbonate  of  lime  88*7= 
100.  Analyses:  1,  Children,  (Ann.  Phil,  viu,  116):  2,  Delesse,  (Ann.  Cb.  Ph.  [8], 
xiii,  425) : 

fiaO  CaC  Si 

1.  66-9  83-6  — =99-6 

2.  66*20  31*89  0*27»98*8« 

B.B.  alone,  infusible,  but  gives  a  yellowish  green  color  to  the  flame.  With  borax, 
or  salt  of  phosphoruB,  foses  to  a  transparent  glass.  The  glass  with  borax  has  a 
hyacinth  color,  but  loses  the  tinge  in  the  ozydating  flame. 

Occurs  at  Alston  Moor  in  Cumberland.    Fig.  600  is  from  Brooke  and  Miller. 


IT.  HYDROUS  CARBONATES. 

Cakbonate  or  Ammonia,  NH*OC*-|-fi.         Azurite, 


Trona, 

TlIBRMONATBITE, 

Xatuon, 

GaY-Lu88ITE, 

Lanthakite, 

Hydromagnesite, 

Malacuitk, 


2CuC-f-0nfl. 
2(Cu,2n)C+8M. 


2nC+2n«a». 


S"a*C*+4fl.  AURICIIALCTTE, 

J^faC+fl.    ■  BURATTTE, 

]S^aC4-10S.  Zinc  Bloom, 
(Sia,  Ca)C+2ifl,   Emerald  Nickw.,  SriC+2i^ifl«. 

LaC+3£[  Remingtonitb, 

Sg^C'-HS.  LlEBIGlTE. 

Cu'C-fCufl.  BlSMUTITE. 


RICARBOXATE  OF  AMOXIA. 

In  crystals,  liaving  two  brilliant  cleavages  meeting  at  112^. 
(4.  =  l-45.     IL=1'5.     Yellowish  to  white. 

Composition.— ^li'0&+T{=yt[*0  32-91,  carbonic  acid  55*69,  water  ll*4O=10a 
From  guAuo  deposits  on  the  coast  of  Africa  and  Patagonia,    and  the  Chinca 
Idhiuds ;  forms  a  bed   several   inches  thick  in  the  lowest  parts  of    the  guano  de- 
posits of  Patagonia. 

TRONA,     Sesquicarbonate  of  Soda.     Prismatic  Natron,  J.     Urao. 

Monoclinic.  0  :  n=103^  15'.  Cleavage  :  ii  perfect.  Often 
in  fibrous  masses  consisting  of  a  congeries  of  minute  crystals. 

H.=2'5 — 3.  G.=2'll.  Lustre  vitreous,  glistening.  O)lor 
gray,  or  yellowish  white.  Translucent.  Taste  alkaline.  Not  al- 
tered l>y  exposure  to  a  dry  atmosphere. 

Composition. — ]Sra*C'+4tl[=Carbonic  acid  40*2,  soda  87*8,  water  22*0.  Analysil 
by  Klaproth,  (Beit,  iii,  83),  Carbonic  acid  88,  soda  87,  water  82*5,  sulphate  of  soda 
2-5=100. 

To  this  species  belongs  the  urao,  found  at  the  bottom  of  a  lalie  in  Maracaibo.  S. 
A.,  a  day's  journey  from  Merida.  Tlie  specimen  analyz^by  Klaproth  came  from 
the  province  of  Suckenna,  two  days*  journej'^  from  Fezzan,  Africa.  It  is  found  at 
the  foot  of  a  mountain,  formincj  a  crust  varying  from  the  thickness  of  an  inch  to 
that  of  the  back  of  a  knife.  Efflorescences  of  trona  occur  near  the  Sweetwater 
river,  Rocky  Mountains,  mixed  with  sulphate  of  soda  and  common  sail 


HYDROUS   CARBONATES.  455 


THERMONATRITE,  Ifaid. 

Trimetric.  In  rectan^ilar  tables,  with  beveled  sides.  One 
vertical  prism  of  83®  50  ,  another  of  121*^  66',  and  a  brachydome 
of  107®  50'.    Usual  as  an  efflorescence. 

H.=l — 1*5.     G.=l-5 — 1*6.     Lustre  vitreous.     Colorless. 

(7<>in;)o»i<io«.— ^oC+fl=rSoda  50*0,  carbonic  acid  85*5,  water  14*5.  Beudant 
obtained  in  two  analyses : 

fTaiJ  "&  "fleJS  NaCl  and  other  ingredientt. 

1.  Debreczin,  786  13-8  10*4  2-2=100 

2.  Egypt,         74 -7  13-6  7-8  8*1,  Earthy  matter  4-1=100. 

This  is  the  more  common  salt  in  nature,  natron  changing  to  it,  on  efflorescing.  It 
occurs  at  the  various  localities  of  natron. 

NATRON.  Carbonate  of  Soda.  Sonde  Carbonat^e.    NatQrliches  Mineral  Alkali,  W. 

Monoclinic :  0=58''  52,  /:  1=16''  28',  0  :  li=140^9i'.  Cleav- 
age O  distinct;  n  imperfect ;  /in  traces. 

II.=1 — 1-5.  G.=1423.  Vitreous  to  earthy.  White,  some- 
times gray  or  yellow,  owing  to  impurities.    Taste  alkaline. 

Composition. — ffaC+lOfissCarbonic  acid  26*7,  soda  18-8,  water  54*6.  Wacken- 
roder  found  in  the  Debreczin  Natron,  ffa  0  89*84,  Na  Ci  4*84,  ^a§  1*68,  ^aP  1*46, 
iSo-03,  figCo-24,  OaO  0-24,  Pe  and  Si  0-42,  iSfa  Si  1*61,  B  015.— Effervesces 
strongly  with  nitric  acid. 

Occurs  at  the  soda  lakes  of  Egypt,  at  Debreczin  in  Hungary,  at  Vesuvius,  Etna, 
and  in  various  parts  of  Africa,  Asia,  and  America.    This  is  the  nitre  of  the  Bible. 

GAY-LUSSITE,  Boutnngault. 

Monoclinic.      (7=78^  27',  /:  7=68'^  50'. 

O  :  2i=130^  21'.         0  :  7=96^  30'.        It :  lt=109o  30'. 
0  :  ii=10V  33'.         O  :  li=125°  15'.      1  :  1=1W  30'. 
0  :  1=136°  39'. 

Cleavage :  7perfect ;  0  less  so.  60i 

n. = 2—3.  G.=l  •92—1-99.  Lustre  (obtained 
by  fractured  vitreous.  Streak  grayish.  Color 
yellowisli-wliite.  Translucent.  Exiiibits  double 
refraction.  Fracture  conchoidal.  Extremely 
brittle.  Not  phosphorescent  by  fiiction  or 
heat. 

Composition. ^t^ii0'\-0AC-\'6l&=CAThojiAte  of  soda  85*9, 
carbonate  of  lime  88*8,  water  80*8=100.  Analysis  by  J.  B. 
Boussingault,  (Ann.  Ch.  Phys.,  vii,  [8],  488,  1848), 

5ra0  84-5  6a0  88-6.  fl  80  4,  Qay  1-6=100. 

Heated  in  a  matrass,  the  crystals  decrepitate  and  become  opaque.  With  the 
fluxes  it  behaves  like  carbonate  of  lime ;  dissolves  in  nitric  acid,  with  a  brisk  effer- 
vescence ;  partly  soluble  in  water,  and  reddens  turmeric 

This  mineral  is  abundant  at  Lagunilla,  near  Merida,  in  Maracaibo.  Its  crystals 
are  disseminated  at  the  bottom  of  a  small  lake,  in  a  bed  of  clay,  covering  urao. 
The  natives  call  it  elavoa  or  nails,  in  allusion  to  its  crystalline  form.  It  was  named 
by  Boussingault,  in  honor  of  Gay-Lussao.  Also  found  near  Sangerhausen  in  Thur- 
ingia. 

Altebed  Forms. — Crystals  altered  to  caJcite,  have  been  called  Natroeafcite. 
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Compo9i(ion.'-'A^&+4^,  or  8(]Srg(!+^)+^^=Magn68ia48*9,  carbonic  acid 
3« -8.  water  19*8=100.  Analyses:  1,  Waltershansen,  (K.  v.  Ac.  H.  1827,  17):  2, 
Eobell,  (J.  f.  pr.  Ch.  iv,  80) ;  8, 4,  Smith  and  Brush,  of  crystalline  varieties,  (Am  J. 
Sci.  [2],  XV,  214) :  _ 

C         Ag         ft        5i 
1.  Hoboken,  86*82    42*41     18*58    0*57    9e  0*27,  earthy  matter  1*89 

=99*99,  Walt. 
a.  Negroponte.  8600    48*96    19*68    0*86=100,  Kobell. 

8.  Texas,  Pa.,Wood's  Mine,  86*69    48*20    19*48     Fe  and  Mn  ^.=99*72,  a  <fc  B. 

4.  "         Low'^Mine,     86*74    42*80    20*10     "  "    <r.=9914,      " 

B.B.  infusible ;  yields  moisture,  and  finally  becomes  pare  magnesia.  Effervesces 
and  dissolves  in  acids. 

Occurs  at  Hrubschitz,  in  Moravia  in  serpentine ;  in  Negroponte  near  Kmni ;  in 
the  United  States,  crystallized  with  serpentine  and  bmcite,  near  Texas,  Lancaster 
Co.,  Penn.,  at  Woo<rs  and  Low's  mines ;  also  in  a  similar  way  at  Hoboken,  N.  J., 
in  acicular  crystals  like  natrolite;  at  the  latter  place  in  earthy  crusts.  The 
Brucite  of  Hoboken  sometimes  changes  on  exposure  to  an  earthy  hydromagnesite. 

The  above  aneles  and  figure  were  taken  by  the  author  from  a  orjrstal  one-fiftieth 
of  an  inch  broad,  in  which  the  summit  planes  were  smooth  and  brilliant,  the  pris- 
matic striated  The  rhombic  prism  in  one  crystal  gave  the  angles  95^  20'  and 
84°  60';  but  other  crystals  gave  different  results,  and  no  constant  value  was 
obtained.    The  species  is  isomorphous  with  Wollastonite,  (]^.  156). 

The  Laneattents  of  Silliman,  (Aul  J.  Set  [2],  ix,  226),  is  shown  by  Smith  and 
Brush  to  be  a  mixture  of  Brucite  and  Hydromagnesite. 

HTDRODOLOMrri.  (Dolomite  sinter,  Kobell,  J.  pr.  Ch.  zxxvi,  804,  Hydroma^o- 
ealcit,  Ramm.)  A  hydromagnesite  having  papt  of  the  raaffnesia  re{)laced  by  lime. 
Occurs  in  sinter-like  globular  or  stalactitic  masses  yellowish  and  white,  and  earthy. 
OompoMiHon,  8[(Ag,  Ca)C4-^+%^>  Ramm.  Eobell  obtained.  Lime  25*22,  mag- 
nesia 24*28,  carbonic  acia  88*10,  water  17*40^=100.  From  Somma,  in  isolated 
masses. 

pRBDAzziTB,  Pctzholdt  A  kind  of  bitter  spar  mixed  with  Brucite,  from  Predazzo  in 
the  Southern  Tyrol.  H.=8*5.  G.=2*684.  J.  Roth  obtained,  (J.  t  pr.  Chem.  Hi,  846) : 

0         Ca        Ag    9e,&        Si         ]fi[ 

1.  27-45     88*58     28*27     2*88        8*28     10*26=100-67. 

2.  88-85    46*67     14*54  0*48  6*96=100. 

Analysis  1,  corresponds  to  Oa  0+iig^;  2,  to  20a0-f  iSlgtiL 
Brucite  occurs  in  plates  in  the  Predazzite,  and  hence  the  water. 

Pennite  of  Hermann  (Hydroniekelmagnente  of  Shepard)  is  a  carbonate  of  lime 
and  magnesia,  containing  two  per  cent,  or  less  of  carbonate  of  nickel,  with  some 
water.  It  occurs  in  incrustations  having  a  surface  of  minute  spherules ;  color  pale 
green  to  whitish.  Hermann  obtained  0  44*54,  Oa  20*10,  ftg  27*02,  fTl  1*25,  £^6  0*70, 
BEu  0*40,  Si  0*15,  ]Q[  5*84^100.  Oeeors  witl^ emerald  nickel,  into  which  it  gradu* 
ates,  and  also  with  chromic  iron,  at  Texas,  Laaoaster  Co.,  Pa. ;  and  according  to  Mr. 
Heddle,  at  Swinaness  in  XJnst,  Shetland. 

HTDROOALCITE.    Hydrous  Carbonate  of  Lime,  Seheerer,  Ann.  der  Ph.  u.  Ch. 

Ixriii,  881.    Hydrokonit,  ffaus. 

In  small  rhombohedral  crystals,  and  forming  an  incrustation  on  wood  under 
water. 

Compontion. — 0a0+5fi=Carbonate  of  lime  52*4,  and  water  47*6.  Exposed  to 
the  air,  the  water  passes  off  and  it  becomes  anhydrous!  The  crystals  contain  one 
per  cent,  of  organic  matter.  By  the  action  of  abeoliite  alcohol,  it  loses  two  equiv- 
alents of  water. 

A  blue  limestone  from  Vesuvius  analyzed  by  Elaproth,  (Beit,  v,  91),  has  the 
formula  2CaC-|-Cft^>  consisting  of  Lime  58*00,  carbonic  acid  28*50,  water  11*00, 
earthy  impurities  2*25=99*75. 
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BfALACHTTE.   Green  Carbonate  of  Copper.   Cuivre  Carbonate  Vert,  H,    Moantaifl 

Green.    Atlaserx. 


---f<:^  d^\         Observed  planes  as  in  the  annexed  figure,  with 
_J_.  ^>^^      sometimes  ix.      Z:  ii=141°    51'.       Cleava^: 


i 


\\ 


606  Monoclinic;    6^=61^  49'.     1:1=103^  4^. 

basal,  highly  perfect;  clinodiasonal  less  dis- 
tinct. Twins :  plane  of  composition,  it.  Usnally 
massive  or  incrusting,  witn  surface  tuberose, 
botryoidal,  or  stalactitic,  and  structure  diverg- 
ent ;  often  delicately  compact  fibrous,  and 
banded  in  color ;  frequently  granular  or  eartliy. 

^  H.=3-5 — L     G.=3-7— 4-008.     Lustre  adsr 

^       mantine,  inclining  to  vitreous ;  fibrous  varieties 
often  silky ;  often  dull  and  earthy.  Color  bright 

green.  Streak  paler  ffreen.  Translucent — subtranslucent — opaque. 

Fracture  subconchoidal,  uneven. 

Chmporition. — Ou'C-f  fl=Carbonic  acid  19*9,  protoxyd  of  copper  71  "9,  water  Si. 
Aiud^Ms:  1,  Elaproth,  (Beit  ii»^  287);  2,  Yauquelin,  (Ann.  du  Mus.  zz,  1);  S, 
FbiUipe,  (Jour.  Royal  Inst,  i^,  276) :  t 

1.  6 18-0  Cu70-6  flll-6=100,Klaproth. 

2.  21-25  7010  8-76=10010,Vaaqiielin. 
8.         18-6                 72-2  9-8=100,  PhiUips, 

RR  like  Azarite. 

Oreen  malachite  usnally  accompanies  the  other  ores  of  copper.  Perfect  erystals 
UTe  quite  rare.  The  fibrous  yariety  occurs  abundantly  in  Siberia,  at  Chessy  in 
France,  in  the  old  mine  at  Sandlodge,  in  Shetland  ;  the  compact  occurs 
at  Schwartz  in  the  Tyrol ;  also  in  Cornwall,  and  in  Cumberland.  Crystals 
occur  at  Grimberg,  near  Siegen  in  Germany.  At  the  copper  mines  of  Ni'schne 
Tagilsk,  belonging  to  M.  Deraidoff,  a  bed  of  malachite  was  opened  which  yielded 
many  tons  of  malachite;  one  mass  measured  at  top  9  feet  by  18  ;  and  the  portion 
uncoyered  contained  at  least  half  a  million  pounds  of  pure  malachite.  Also  in 
handsome  masses  on  the  west  coast  of  Africa. 

Neat  specimens  occur  with  vitreous  copper  at  Cheshire,  Connecticut ;  at  Schuyler's 
mines,  and  still  better  at  New  Brunswick,  New  Jersey  ;  between  Newmarket  and 
Taneytown,  Md.,  east  of  the  Monocacey ;  also  in  the  Catootin  Mountains,  Md. ;  in 
the  Blue  Ridge,  in  Pennsylvania,  near  Nicholson^  Gap ;  near  Morgantown.  BerVi 
County,  Penn.,  in  good  specimens;  at  the  Perkiomen  and  Phenix  lead  mines,  Pa.; 
and  at  the  copper  minfs  of  Wisconsin  ;  at  Mineral  Point,  and  elsewhere. 

Oreen  malachite  admits  of  a  high  polish,  and  when  in  large  masses,  is  cut  into 
tables,  snuff  boxes,  vases,  <&c. 

Mtborin. — Massive.  G.s5=2-62.  Soft.  Color  blackish- brown,  when  pure;  usually 
green  or  red,  from  mixture  with  malachite  and  red  oxyd  of  iron.  Fracture  con- 
choidaL 

Composition,  according  to  Thomson,  (Min.  i,  601),  Carbonic  acid  16-70.  oxyd  of 
copper  60*76,  peroxyd  of  iron  (mechanically  mixed)  19-50,  silica  210,  loss  0*95. 
Giyes  no  water  in  a  glass  tube.  Occurs  at  Mysore,  in  Hindostan.  May  be  an  im- 
pure malachite. 

LiMx-MALACHrrE.  (Kalk-malachit,  Zincken). —  Massive,  renifonn,  botryoidal; 
■trooture  fibrous  and  foliated. 

H.c=2-6.    Lustre  silky.     Color  verdig^s-green. 

From  Zincken's  trials  it  is  a  hydrous  carbonate  of  eopper,.with  some  carbonate 
and  anlphate  of  lime  and  iron.    From  Lauterberg  in  the  Hartz. 


HTSBOUS  CARBONATES. 


AZUKITE,  Jieud.     Btne  Cappsr.     Bine   CArbonaU   of  Copper.      Bine  Halmel 
Cbeu;  Copper.     Eupferluar,  W.     Clmeeflite,  S.  and  Jf.     Losurite,  Maid, 

Monoclinic.     C=S7°  39' ;  /;  7=99°  32',  O  :  lislSS"  41' ; 
i  :  «=1039  ;  1 :  1181. 


0 :  7=91°  48' 
O :  U=9i°  21'. 
0  :  li=lS^'  48'. 
0 :  1=125°  8'. 

0  :  2=108°  3S'. 
0;-l  =  127'>28'. 

1  ;  1  (fK>nt)=116°  7'. 
-1;-1  "  =118°  16'. 
it  :  1«=134°  66'. 

M  :  Ji=115°  Sff. 
U:li(bas.)>=82°88'. 
2i:2i(bi».)  =  la0°46'. 
t2 :  i2=134»  8'. 
ii  :  «}=121°  10'. 
is  :  t1=118°  50'. 
ii :  2i=153°  51'. 
ii  :  7=139"'  46' 
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Cleavage:  2j  rather  perfect;  ii  less 
distinct,  Tin  traces.  ^Iso  massive  and 
presenting  imitative  shapes,  having  a 
columnar  composition ;  -  also  dull  and 
earthy. 

H.=3-5 — 1-25.  G.=:3-5— 3-831.  Lus- 
tre vitreous,  almost  adamantine.  Color 
various  shades  of  azure-bhie,  passing 
into  Berlin-blue.     Streak  blue,  lighter 

than  the  color.    Transparent — sabtranslucent.    Fracture  concboi- 
dal.     Brittle. 

CampDfi/ian.— sCnO+CiiB  [^^.  B}^]=Carbonio  acid  SSe,  protozjd  of «mpB«r 
89-2.  waler  54.  Analyiei :  1,  PbillipB,  (Jonr.  Roy.  Inititation,  iv,  M6) ;  «,  yin- 
qnelin,  (Ann.  da  Mul.  m,  1) : 

1.  Cbeuy,    0  SS-46  Ca  SgOB 


s  matrass  yields  water  and  blackens, 
globale  of  copper,  uid  in  the  forcepe  the  flame  ii 


ft  6  .16=100,  Philllpa. 

8-B^Vauquelln. 
1  charcoal  fuses,  and  affiwdl  * 

flobale  of  copper,  uid  in  the  forcepe  the  flame  ia  green.  Borax  is  colored  green. 
t  dieaolvei  with  effervcKence  in  tna  Mide,  and  also  in  ammonia. 
Azurite  Occurs  in  splendid  crjstalliiatioiis,  at  Cbesej,  near  Lf  ons,  wheoM  it  da- 
rived  the  name  Ckeity  Capper.  It  also  occors  in  line  crystals  in  Siberia;  at  ll«l- 
dawa.  in  the  Bannat;  at  Wheal  Buller,  near  Redrntli,  in  Cornwall;  at  Prato 
Cabetlo.  S.  A.;  also  in  amaU  quantities  at  Alston  Moor,  and  Wanlockhead,  <fce. 

This  mineral  oecnrs  in  indifferent  specimens  at  the  P^rkiomen  lead  mine,  amo- 
eiatcd  with  gkleaa,  blende,  and  white  lead  ore;  aba  near  Nicholson's  gap,  in  ft* 
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Blue  Ridge,  Penn.,  and  near  Sing  Sing,  N.  Y. ;  near  New  Bnmawiok,  N.  J.,  in 
crystals  coating  red  shale  at  Cornwall,  Pa. 

When  abundant,  azurite  is  a  valuable  ore  of  copper.  When  ground  to  an  impal- 
pable powder,  it  forms  a  blue  paint  of  a  bright  tint ;  but  it  is  of  little  yalne  as  a 
pigment,  on  account  of  its  liability  to  turn  g^een. 

Altsbbd  FoRiCB. — ^Azurite  occurs  altered  to  Malachite,  through  the  addition  of 
carbonic  acid. 

AURICHALCITE,  Bottger,  Pogg.  xlyiii,  496.     Oreen  Oalamine,  Pairin. 

In  acicular  crystals  forming  drusy  incmstationB;  also  columnar 
and  granular ;  also  laminated. 
H.=2.    Lustre  pearly.     Color   verdigris-green.    Translucent 

Cwnposition. — 2(2in,  Cu)  C-|-8  (2n,  Cu)  fi,  G.  Bose=Ozyd  of  copper  29*2,  ozyd 

of  zinc  44*7,  carbonic  acid  16 '2,  water  9*9.  Analyses:  1,  2,  Bdttg^r,  (loc  cit);'S, 
Connel : 

2n             Cu            Ca  0            1G[ 

•      1.  Altai,        46-889        28192        16-066        9"»61s=10O-O67,  Bottger. 

2      "             46-620        28-867        16-077        9-988=  99*987,  Bdttcer. 

8.  Matlock,    42*7            82*6            trace  27*6         =102*07,  Connel 

B.B.  in  a  matrass  gi^es  out  water,  which  has  neither  acid  nor  alkaline  reaction, 
and  the  sreen  crystals  become  brownish-black.  In  the  outer  flame,  the  color 
becomes  darker,  but  it  does  not  fuse ;  in  the  reduction  flame,  forma  a  slag  without 
melting,  yellow  while  hot,  and  white  on  cooling.  TVith  borax  and  salt  of  phospho- 
rus, intumeeces  and  affords  a  g^een  glass.  With  equal  quantities  of  soda  and  borax, 
becomes  reduced,  affording  a  globme  of  copper  in  a  slag  of  cine  oxyd.  Soluble  in 
muriatic  acid  with  efferTescenoe. 

Auricbalcite  occurs  at  Loktefskoi,  at  a  copper  mine  of  the  Altai,  where  it  is 


ciated  with  calc  spar  and  brown  iron  ore,  sometimes  forming  a  drasy  covering  upon 
these  minerals;  also  near  Kleopinski,  (Patrin's  ffreen  etUamine),  m  cayitiee;  at 
Betzbanya  in  Hungary;  also  at  Matlock,  in  Derbyshire,  of  a  pale-green  color, 
laminated  structure  and  pearly  lustre,  and  at  Boughten-Qill  in  Cumoerland. 

BURATITE,  DeUsse,  Ann.  Ch.  Phys.  3d  ser.  xviii,  478. 

In  radiated  acicular  crystals  or  plumose  aggregations.      Color  ▼erdigris-green. 
G.=3-82. 

Composition. — (l^n-f^Cu-fiCa)*  C+lft.   Perhaps  a  mechanical  mixture,  the  limt 

being  carbonate  of  lime.     Analysis  by  Delesse,  (loc.  cit.) : 

(3  21-45,         2n  8202,         Cu  29*46,         Ca8-62,         fi  8-46=100. 

Associated  with  calamine  at  Loktefskoi  in  the  Altai  Mountains ;  said  to  occur 
also  at  Chessy,  near  Lyons;  at  Campiglia  in  Tuscany ;  Fraraont  in  Tyrol.  Closely 
related  to  auricbalcite  and  probably  the  same  species.  Tlie  Chessy  ore  afforded 
0  19-88,2n  41-19,  Ou  29,  (Ja  2-16,  fi  7 •62=99-85. 

ZINC  BLOOM,  Smithson,     Bicarbonate  of  Zinc     Zinconise,  Beud.     Zinkblathe. 

Earthy  incnistations,  and  reniform. 

H.=2— 2*5.  G.= 3-58— 3-6.  Lustre  dull.  Color  white,  gray- 
isli  or  yellowish.     Streak  shining.     Opaque. 

Composition.— Zn*  fl-f  sS  or  2n  C+2n*  fi'=Oarbonic  acid  12-89.  oxyd  of  «inc 
71-28,  water  15-83.  Analysis  by  Smithson,  (loc  cit),  0  18*50,  2n  6»-88,  'fl  15-10= 
y7-98. 
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EMERALD  NICKEL,  SilUman,  Jr. 

Incrusting,  and  often  small  stalactitic  or  minnte  mammillary, 
and  sometimes  appearing  prismatic  with  rounded  summits.  Also 
massive,  compact. 

H.=3— 3-25.  G.= 2-57— 2-693.  Lustre  vitreous.  Color  em- 
erald-green; streak  paler.    Transparent — translucent    Brittle. 

CampontiofL-^^'i*  i3-|-6fi(or  Si  C-f  2^1  fl»)=Carbonic  acid  11-66,  oxyd  of  nickel 
69*72,  water  28*62 ;  often  containing  magnesia  in  place  of  part  of  the  ozyd  of  nickel. 
Analyses:  1,  B.  Silliman,  Jr.,  (Am.  J.  Bci.  [2],  vi,  248);  2,  Smith  and  Brush,  (ib. 
xri.  62) : 

1.  JTi  68-811,  0 11-691,  ]&  29-498. 

2.  66-82  11-68  29  87,  Jlg  1*68.       . 

In  a  matrass  yields  water,  and  loses  color.  With  borax  affords  a  transparent 
bead  of  a  dark  yellow  or  reddish  color  when  hot,  and  nearly  colorless  when  cold. 
In  the  inner  flame  the  bead  is  gray  from  the  presence  of  particles  of  metallic  nickel. 
Dissolyes  easily  with  effervescence  in  heated  dilate  muriatic  acid. 

Occurs  on  cnromic  iron  at  Texas,  Lancaster  Co.,  Pa.,  associated  with  serpentine ; 
also  at  Swinaness  in  Unst,  Shetland. 

REMINGTONTTR  /.  a  Booth,  Am.  J.  Sci.  [2],  xir,  48. 

A  rose-colored  incrustation,  softy  and  earthy ;  opaque.  Streak 
pale  rose-colored. 

Compontion, — ^A  hydrous  carbonate  of  cobalt,  but  precise  composition  not  ascer- 
tained. Dissolves  in  muriatic  acid  with  a  slight  effervescence,  making  a  green 
solution,  the  color  due  to  iron.     Cobalt  reaction'with  borax. 

Occurs  as  a  coating  on  thin  veins  of  serpentine,  which  traverse  hornblende  and 
epidote,  at  a  copper  mine  near  Finksburg,  Carroll  Co.,  Maryland. 

ZIPPEFIE.    XJranochre.     Uranblflthe.    Uraconise,  ^^KdL 

Earthy  and  pulverulent.  Color  sulphur-yellow,  citron-yellow  to 
brownish  or  reddish-yellow.     Opaque. 

Composition, — ^Probably  9  with  water  and  some  carbonic  acid.  It  dissolves  in 
acid,  yielding  a  yellow  solution,  which  affords  a  brown  precipitate  with  prussiate 
of  potash.  Heated  gently  it  becomes  orange-yellow.  In  the  reducing  flame 
changes  to  green,  but  does  not  fuse. 

Accompanies  pitchblende  in  Cornwall,  at  Joachimstahl  in  Bohemia,  and  at  Sym- 
phorien  in  FVance.  At  the  Callington  tin  mine,  Cornwall,  it  has  been  observed 
in  masses  of  considerable  size,  which  were  said  to  be  quite  free  from  carbonic  acid. 
It  is  found  sparingly  with  columbite  and  uranite  at  the  feldspar  quarry  near  Middle- 
town,  Ct. 

LIEBIGFTE,  /.  Z.  8mith,  Am.  J.  Scl  [2],  v,  886,  and  xi,  269. 

In  mammillary  concretions,  or  thin  coatings :  cleavage  apparent 
in  one  direction. 

II. =2 — 2-5.  Lustre  of  fracture  vitreous.  Color  beautiful  ap- 
ple-green.   Transparent. 

Composition. — ^C-f  6aC-f-20tt=rCarbonic  acid  11 -1,  oxyd  of  uranium  86-8,  lime 
7  1,  water  45-6;  or  2  CaO-h^O-f-SeH,  Ramm.  =C  9-02,  6  8912,  Ca  7-67,  H.  44-19 
=100.    Analysis  by  J.  L.  Smith,  (loc.  cit.) : 

^  88-0,       •        Oa  80  0  10-2,  £L  46-2. 
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In  a  matrass  yields  mach  water,  and  becomes  yellowish-gray.  At  redness  it 
blackens,  without  fusing,  and  on  cooling  retumt  to  an  orange-red  color.  At  a  hig^- 
er  heat  it  blackens,  and  remains  so  on  cooling.  With  borax  it  gives  a  yellow  glass 
in  the  outer  flame,  and  a  green  glass  in  the  inner.  Tested  for  yanadie  acid,  bat 
none  found.  Dissolyes  readily  in  dilute  acids  with  violent  effervescence,  and  af- 
fords a  yellow  solution,  with  the  reaction  of  uvanium  and  lime. 

Occurs  with  Medjidite  on  pitchblende,  near  Adrianople,  Turkey ;  also  at  Johann- 
georgenstadt  and  JoachimstahL  Dr.  Smith  states  that  both  the  lima  and  Qraniam 
of  this  salt  are  derived  from  the  pitchblende. 

A  related  mineral  from  Elias  mine  near  Joachimstahl,  has  been  examined  by  Yogi 
and  J.  Lindacker,  (Jahrb.  k.  k.  R.,  iv,  1868, 221 X  It  occurs  in'scaly  am'egaUons  on 
pitchblende,  and  has  a  siskin-green  color,  and  a  pearly  lustre  on  a  cleavage  lace ; 
sabtransparent  to  translucent;  H.=2'5---8*0.  B.B.  on  charcoal  infusible;  with 
borax  and  salt  of  phosphorus,  the  reaction  of  uranium.  Dissolves  with  efferves- 
cence in  sulphuric  acid,  a  white  deposit  being  thrown  down;  solution  in  sulphuric 
and  muriatic  acids,  green,  in  nitric  acid,  yellow. 

Composition  according  to  J.  Lindacker,  (loc.  cit.),  GC-f-^C+^l^  Analysis :  C 
24-18,  tr  87-08,  Ca  15-65,  S  28-24=100. 

VOGLITE,  Haidinger,    Uran-kalk-knpfeivOarbonat,  Vogl 

In  affgregations  of  crystalline  scales.  Scales  rhomboidal  some- 
what like  gypsum,  with  angles  of  100°  and  80°,  Haid. 

Lustre  pearly.  Color  emerald-green  to  bright  grass-green. 
*Dichroic.     . 

Compon/ion.— 2C0-f  6aC4-Cu'C+14d,  Lindaeker,  from  his  analysis,  (Jahrb  k. 
k.  R.  IV,  1868,221): 

fi  26-41,    tJSV-OO,     Cal4d9,     Ou  8  40,    fi  18-90=1  Oa 

B.B.  in  a  tube  yields  water ;  on  charcoal  does  not  fuse;  in  the  platinum  forceps 
colors  the  flame  green,  especially  after  wetting  the  assay  with  some  muriatic  add; 
with  borax  in  oxydation  flame,  a  pearl,  which  is  green  while  hot,  and  brown  and 
opaque  on  cooling.    Dissolves  easily  in  dilute  muriatic  acid. 

From  the  Elias  mine  near  JoachimBtahl,  implanted  on  pitchblende. 

BISMUTITE,  Brnt.,  Pogg.  liii,   627.      Wismuthoxyd  Kohleusaures.     Bismuthite, 
Nicol.     Wismuthspath.     Carbonate  of  Bismuth.     Agnesite. 

In  implanted  acicular  crystallizations,  (pseudomorphous) ;  also 
incrusting,  or  amorphous. 

II.=i  i'o ;  3*5,  specimens  that  have  lost  Uieir  lustre.  G.=6'86 
—6-909,  Breit. ;  7'G70,  from  South  Carolina,  Rammelsberg.  Vit- 
reous when  pure  ;  sometimes  dull.  Color  white,  mountam-green 
and  dirty  siskin-green ;  occasionally  straw-yellow  and  yellowish- 
gray.  Streak  greenish-gray  to  colorless.  Subtranslucent — opaque. 
Brittle. 

Compoiition. — According  to  Plattner*8  examinations,  (Pogg.  liii,  727),  it  is  a  car- 
bonate of  bismuth,  containing  some  iron  and  copper,  (perhaps  a  carbonate  of  each), 
and  also  sulphuric  acid.  Melts  on  a  burning  coal,  and  is  reduced  with  efferreseence 
to  a  metallic  globule,  covering  the  coal  at  the  same  time  with  white  oxyd  of  bis- 
muth.    Dissolves  in  muriatic  acid,  affording  a  deep  yellow  solution. 

Rammelsbere  examined  specimens  from  South  Carolina,  probably  of  this  species, 
and  obtained  the  formula,  3(lBiC-|-fi)-i-Bitl(=Bi*C'fi*)=0xyd  of  bismuth  90-28, 
carbonic  acid  629,  water  8'43=100.     Analysis,  (Fogg.  Ixxvi,  664,  1849J : 

Bi  90-00,  C  6-56,  fl  8-44=100. 

In  a  matrass  yields  water.  6.6.  decrepitates,  darkens  in  color,  becoming  brown- 
ish-yellow,  and  fuses  easily  to   a  glass.      On   charcoal   affords  bismuUL     With 
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salt  of  pboBphoms  beooxnes  dnll  yellow,  and  forms  a  colorless  pearl,  containing 
floating  silica.  Dissolves  in  nitric  acid,  and  the  solution  is  clouded  on  the  addition 
of  water. 

Bismutite  occurs  at  Schneeberff  and  Jobanngeorgenntadt,  with  nntive  bismuth, 
and  near  Hirsohberff  in  Russian  Voiirtland,  with  orown  iron  ore,  native  bbmutb,  and 
bismuth  glance.  Also  in  the  gold  district  of  Chesterfield,  S.  C,  in  porous  yellowish 
masses,  sometimes  reddish  from  ozyd  of  iron.  Surface  of  fracture  white  and  vitre- 
ous. It  resembles  somewhat  electric  calamine.  It  is  supposed  to  proceed  from  na- 
tive bismuth. 


m.  CARBONATES  WITH  CELORID  OR  FLUORID. 
PAaisrrE,      &C-fRFf  Ckbasinx,     PbC-fPbCL 

PARISITE,  L,  di  Mediei-Spada,    Mussonite,  Duf, 

Hexagonal.  In  elongated  double  six-sided  pyramids,  with  trun- 
cated apex  ;  basal  angle  164°  58',  pyramidal  120°  34'.  Cleavage: 
basal,  very  perfect. 

H.=4*5.  G.=4*36.  Vitreous;  cleavage  face  pearly  or  resin- 
ous.    Color  brownish-yellow  ;  streak  yellowish-white. 

Composition. — 8ftC-f"2CaF-|-ft'fiP,  in  which  ft==Protoxyd  of  cerium,  lanthanum 
and  didymium,  Bunsen.  Perhaps  ftO-f-RF  with  Celt  as  impurity,  Banun,  Anal- 
yses by  Bunsen,  (Ann.  d.  Ch.  u.  Pharm.  liii,  147): 

0      Ce  (with  La  and  D)       Ca  fi  CaF 

1.  23*61  69-44  d'17  288  11-61 

2.  28*64  60*26  816  2*42  1068 

Yields  on  heating,  carbonic  acid  and  water,  and  becomes  brownish,  but  does  not 
fiise.  A  clear  glass  with  borax,  yellow  while  hot,  and  colorless  cold.  Dissolves 
slowly  with  e&rTescence  in  muriatic  acid. 

From  the  emerald  mines  of  the  Musso  yaUey,  New  Grenada. 


CERASINE,  Betid  Corneous  Lead.  Murio-Carbonate  of  Lead.  Chloro-Carbonate 
of  Lead,  Thomson,  Plomb  Chloro-Carbonatd,  Duf,  Bleihomerz.  Phosgenite, 
BreiL    Hornblei,  ffaus, 

Dimetric.     0  :  li=132*^  40' ;  a=l-0847.    Observed  planes,  as 
in  the  annexed  figure,  with  also  22  and  t2. 

0:1=123^6'.  1:1= 146^  54'. 

0  :  22=112°  24'.  1  :  1  (pyr.)=107*'  21'. 

O  :  7=90^  /:  ti=135^ 

Cleavage :  /  and  ii  bright ;  also  basal. 

H.=:2-75— 3.  G.=6— 6-3;  6306,  Ramm. 
Lustre  adamantine.  Color  white,  gray,  and 
yellow.  Streak  white.  Transparent — trans- 
lucent.   Rather  sectile. 

Cfempo«7ion.— Pb  Cl+l*b  C=Chlorid   of  lead   61,   carbonate  of  lead  49=5lOO. 
Analysis  by  Klaproth,  corrected  by  Berzelius,  (Beit  iii,  141,  Schw.  J.  zxii,  281): 

Ozyd  of  lead  86*6,        Muriatic  acid  14*0,        Carbonic  acid  6*0=105*6. 
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Dr.  R.  A.  Smith  obtained  from  a  specimen  from  near  Matlock,  Chlorid  of  lead 
51*784,  carbonate  of  lead  48*216^^*999;  and  Rammelsberg  from  the  same,  50*93 
of  the  former,  to  47*45  of  the  latter,  (Pogg.  Ixxxv,  1411 

B.B.  melts  readily  to  a  yellow  globule,  which  on  cooling  becomes  irhite  and  or^a- 
talline.     On  charcoal  lead  is  obtained.     Dissolves  with  efferreseenoe  in  nitric  acid. 

At  Crawford,  near  Matlock,  in  Derbyshire,  where  some  of  the  crystals  were  two 
or  three  inches  long ;  rery  rare  in  Cornwall ;  in  minute  crystals  at  a  lead  mine 
near  Elgin  in  Scotland.  Some  crystals  recently  obtained  at  Crawford,  sold  ior  fif- 
teen to  twenty  i)onnd8  sterling  each. 


Vn.  OXALATES. 

Whkwellite. 

OxALiTE,  2fe  S+8fiL 

CONISTOXITE,  6a  S-|-'^^- 

WHEWELLITE,  B.  and  M,    Oxalate  of  Lime,  H,  T.  Brooke,  I^il.  Mag.  xri.  449. 

Oxacalcite,  Shepard. 

Monoclinic.  0=72''  il\  I:  7=100°  36',  0  : 
li=127°  25';  a:b:  c=l-5745  : 1 : 1-1499.  Ob- 
served planes  as  in  the  annexed  figure.  O  :  /= 
103°  U',  O  :  li=109o  28',  0  :  -^=141°  6',  I: 
ii=129°  42'.  Cleavage  parallel  with  O;  less 
perfect  parallel  with  I^sjia  the  longer  diagonal. 
All  the  planes  bright  except  Zand  -J,  which  are 
vertically  striated.    Twins :  composition  fece  li. 

n.=2-5 — 2*75.    Lustre  like  smphate  of  lead. 
V'r^i'  ^      Very  brittle.    Fracture  conchoidal. 

This  species,  an  Oxalate  of  lime,  was  observed  by  Brooke  in  crystals  from  a 
tenth  to  a  fourth  of  an  inch  broad  on  calc  spar;  the  locality  of  the  spar  is  not  known. 

OXALITE,  Haus.     Oxalate  of  Iron.     Humboldtine,  Mariano  de  Rivero,  Ann.  de  Ch. 

et  de  Ph.  xviii,  207.     Eisen-resin,  Breithaupt. 

In  capillary  forms;  also  botryoidal  and  in  plates,  or  earthy; 
structure  fibrous  or  compact. 

H.=2.  G.= 2-13— 2-489.  Dull  or  slightly  resinous.  O:»lor 
yellow.  Fracture  uneven,  earthy.  Acquires  negative  electricity 
by  friction,  when  insulated. 

Compoaition. — 2l5'e<9+8tt=Protoxyd  of  iron  41*40,  ozalieacid  42*69,  water  15»1 
=100.     Analysis  by  Rammelsberg,  (rogg.  xlvi,  288) : 

l^e  41*18,  Oxalic  acid  42*40,  (Iom)  16*47=100. 

Mariano  de  Rivero  obtained,  Oxalic  acid  4614,  and  protozyd  of  iron  58*S6.  Ram- 
melsberg  (Pogg.  liii,  631,  1841)  has  confirmed  his  former  analyaia  and  ahown  that 
the  iron  is  all  protoxyd. 
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'BlackenB  in  the  flame  of  a  candle,  and  becomee  attractable  hj  the  magnet  KB. 
on  charcoal  yields  a  yegetable  odor,  and  48  decomposed,  becoming  at  first  yellow, 
then  black,  and  finally  red 

It  occurs  at  Kolosornk,  in  Bohemia,  and  in  the  opinion  of  Rivero,  has  resulted 
from  the  decomposition  of  succulent  plants ;  also  in  brown  coal  at  Gross-Almerode, 
in  Uessia;  and  according  to  T.  8.  Hunt,  at  C.  Ipperwash,  Canada,  in  ahales;  soft,, 
earthy,  sulphur  yellow,  (Logan's  Report,  1850). 

CONISTONITE,  E.  P,  Oreg,  Jr.,  Am.  J.  Sci.  [2],  xvii,  888,  440, 1854. 

Trimetric.  Observed  angles,  (Greg):  /:  I=9T  5',  11 :  H(top) 
=86^  30',  li :  U  (top)=96°  50',  /:  U=117o  30',  11 :  11=121°  0'. 
Faces  I  brightest.    Cleavage  none. 

n.=2.  G.= 2*052.  Lustre  vitreous.  Colorless.  Transparent 
to  translucent  Slightly  sectile.  Fractui^  small  conchoidal,  un- 
even. 

Composition. — Ca<9-|~'7^i  ^*  P-  Heddle,  who  obtained  in  his  analysis,  Oxalic  aeid 
28*017,  limo  21*065,  soda  and  magnesia  0*822,  water  49*155=99*049. 

Soluble  without  efferTescenoe  in  muriatic  or  nitric  acid.  Heated  gives  off  wa- 
ter and  carbonic  oxyd,  and  is  conrerted  into  a  carbonate,  and  then  efferveeees  with 
acids. 

From  the  copper  mine  near  Coniston  in  Cumberland.  Largest  cirstals  not  more 
than  one-eighth  of  an  inoh  across,  and  in  general  form  not  unlike  the  double  four- 
sided  crystals  of  Edingtonite. 

THI£RSOHITE»  Li^big,  Ann.  d.  €%.  u.  Phann.  Izztri.  118,  April,  1658. 

An  oxalate  of  lime,  occurring  as  a  grayish,  wartj,  and  somewhat  opaline  incrust- 
ation, about  a  line  thidc,  on  the  marble  of  the  Parthenon,  Athens.  A  complete 
analysis  has  not  yet  been  made.  Its  origin  is  attributed  to  the  action  of  someldnd 
of  vegetation  on  the  marblcb    It  is  probably  identical  with  whewellite. 
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AMBER.    Yellow  Mineral  Resin,  J/*.     'BemBtein  of  the  Otrmans.    Buccin,  JET.     Sac- 
cinite,  Breit    Succinum.     'H\tKrpov.     AwyKovfitov.    Lyncurion,  Demottr, 

In  irregular  massee,  without  cleavage. 

H.=2 — 2"5.  G.=1'081.  Lustre  resinous.  Color  yellow,  some- 
times reddish,  brownish,  and  whitish,  often  clouded.  Streak  white. 
Transparent — translucent 

Compontum, — C  H*  0=Garbon  '7  8  '96,  hydrogen  10*61 ,  oxygen  10-52.  Analyses : 
1,  Drapier :  2,  Schrotter,  (Pogg.  Ann.  lix,  64) : 

C  H  O  Ga  21  Si  Totel. 

1.        80-W  7-81  6-78  154  liO  0-6S  IW-W. 

a.        78*824  10-228  10*9  lOOKKK 

Bums  readily  with  a  yellow  flame,  emittinff  an  agreeable  odor,  and  leaves  a  black 
shining  carbonaceoas  residue.  Fuses  at  287^  C.  Becomes  electric  by  friction.  Sol- 
uble in  alcohol. 

Amber  occurs  abundantly  on  the  Prussian  coast  of  the  Baltic ;  occurring  from 
Dantzig  to  Memel,  especially  between  Pillau  and  Dorfe  Gross-Hubnicken.  It  oc- 
curs also  on  the  coast  of  Denmark  and  Sweden ;  in  Gallicia,  near  Lemberg,  and  at 
Miszau;  in  Poland;  in  Moravia,  at  Boekowitz,  etc.;  in  the  Urals,  Russia;  rear 
Christiania,  Norway;  in  Switzerland,  near  B&le;  in  France,  near  Paris  in  clay,  in 
the  department  of  the  Lower  Alps,  with  bituminous  coal,  also  in  the  department  of 
r  Aisne,  de  la  Loire,  du  Gard,  du  Bas  Rhin.  In  Englond,  near  London,  and  on  the 
coast  of  Norfolk,  Essex,  and  Suffolk.  It  also  occurs  in  various  parts  of  Asia.  Alu^o 
near  Catania,  on  the  Sicilian  coast,  sometimes  of  a  peculiar  blue  tinge.  At  Hasen 
Island  in  Greenland,  it  also  occurs  in  brown  coaL 

It  has  been  found  in  various  parts  of  the  Green  sand  formation  of  the  United 
States,  either  loosely  imbedded  in  the  eoil,  or  engaged  in  marl  or  lignite,  as  at  Gay 
Head  or  Martha^s  Vineyard,  near  Trenton  and  also  at  Camden  in  New  Jersey,  an^ 
at  Cape  Sabl^,  near  Magothy  river  in  Maryland. 

The  vegetable  origin  of  amber  is  now  rally  ascertained.  This  is  inferred  both 
from  its  native  situation  with  coal,  or  fossil  wood,  and  from  the  occurrence  of  in- 
sects encased  in  it.  Of  these  insects,  some  appear  evidently  to  have  struggled  after 
being  entangled  in  the  then  viscous  fluid,  and  occasionally  a  leg  or  wing  is  found 
some  distance  from  the  body,  which  had  been  detached  in  the  effort  to  escape. 
Goppert  has  named  the  tree  yielding  it  Pinites  tuccinnifer. 

Amber  was  early  known  to  the  ancients,  and  called  i\\tKrpov,  electrum,  whence,  on 
account  of  its  electrical  susceptibilities,  we  have  derived  the  word  electricity.  It 
was  called  by  some  Lyncurium,  though  this  name  was  applied,  as  is  supposed,  al&o 
to  Tourmaline,  another  mineral  of  remarkable  electrical  properties ;  also  succinum. 
because  of  its  supposed  vegetable  origin,  as  stated  by  Pliny,  ''quod  arboris  mccum, 
prisci  nostri  creaidere." 

Amber  is  extensively  employed  for  ornamental  purposes,  though  not  of  high  tsI- 
ue.  In  the  royal  museum  at  Berlin,  there  is  a  mass  weighing  fourteen  pounds. 
Another  in  the  kingdom  of  Ava,  India,  is  nearly  as  large  as  a  child*s  head;  it  is 
intersected  by  veins  of  carbonate  of  lime,  from  the  thickness  of  paper  to  one  twen- 
tieth of  an  inch. 
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It  is  used  in  the  manufacturo  of  a  varnish,  and  for  obtaining  Bnocinic  acid  and 
oil  of  amber,  which  it  affords  at  a  low  temperature. 

COPALINE,  Hausmann,    Fossil  Copal,  Highgate  Resin,  Aikinf  Jameton. 

Like  the  resin  Copal  in  hardness,  color,  lustre,  transparency, 
and  difficult  solubility  in  alcohol.  Emits  a  resinous  odor  when 
broken. 

CompotitioH. — C^H"0.    Analysis  by  Johnston,  (Phil.  Mag.  xiv,  87,  1889): 

Carbon  85*408,        Hydrogen  11 -7 87,        Oxygen  2*669,        Ashes  0-186=100. 

Volatilizes  in  the  air  by  a  gentle  heat,  and  burns  easily  with  a  yellow  flame  and 
much  smoke.    Slightly  acted  upon  by  alcohol 

Comes  from  the  blue  clay  or  Highgate  Hill,  near  London,  from  whence  it  is  call- 
ed Highgate  resin. 

Another  rosin,  resembling  the  fossil  copal  in  external  appearance,  has  been  exam- 
ined by  Johnston,  and  found  to  consist  of  Carbon  85*188,  hydrogen  10*858,  ashes 
8*256=99*242,  or  nearly  C*  H*.  It  occurs  in  the  form  of  flattened  drops  or  coatings 
on  calc  spar,  on  the  walls  of  a  dyke  of  trap,  at  the  old  lead  mine  in  Northumberland, 
called  Settling  Stonet,  Color  pale  yellow  to  deep  red,  with  a  pale  green  opales- 
cence. Q.=ri6 — 1*54.  Hard,  but  brittle.  Does  not  melt  at  400®  F.,  but  onms 
in  the  flame  of  a  candle  with  an  empyreumatic  odor.  Insoluble  in  water  and  near- 
ly so  in  alcohol. 

A  pale  honey-yellow  resin  from  the  East  Indies,  is  described  by  Kengott,  (Min. 
Unters.  ii,  81,  158).  H.=2.  Streak  white.  G.=1'058.  Heated,  fuses  to  a  dear 
fluid,  burns  with  a  yellow  light  and  aromatic  smell,  and  is  consumed  without  resi- 
due. But  little  soluble  in  alcohol,  and  largely  in  concentrated  sulphuric  acid.  Dn- 
flos  found  it  to  contain  C  85*78,  H  11*50,  0  2*77=100,  or  near  the  Highgate  resin. 

MIDDLETONITE,  /.  F.  W.  Johntton,  Phil  Mag.  xii,  261,  1838. 

In  rounded  masses,  seldom  larger  than  a  pea,  or  in  layers  a  six- 
teenth of  an  inch  or  less  in  thickness,  between  layers  of  coal. 

Brittle.  G.=1'6.  Lustre  resinous.  Color  reddish-brown  by 
reflected  light,  and  deep  red  by  transmitted;  powder licht-brown. 
Transparent  in  small  fragments.  No  taste  or  smell.  Blackens  on 
exposure. 


CompoHtion, — C*H*+HO;  Carbon  86487,  hydrogen  8*007,  oxygen  5*568=s 
100*007.  Johnston.  Not  altered  at  400^  F.,  (210^  C.);  on  a  red  cinder,  bums  like 
resin.  Boiled  in  alcohol,  ether,  or  oil  of  turpentine,  the  liquid  becomes  yellow, 
but  dissolves  only  a  mere  trace  of  the  resin.  Softens  and  melts  in  boiling  nitrie 
acid,  with  the  emission  of  red  fumes ;  a  brown  flocky  precipitate  falls  on  eooling. 
Soluble  in  cold  concentrated  sulphuric  acid. 

Occurs  about  the  middle  of  the  main  coal  or  Haigh  Moor  seam,  at  the  Middletpn 
collieries,  near  Leeds ;  also  at  Newcastle. 

RETINITE.     Retinasphaltum,  ffaicJkelt,  FhiL  Trans.  1804. 

Occurs  in  roundish  masses. 

H.=l — 2*5.  Ct.=1'135,  Hatchett.  Lustre  often  earthy  exter- 
nally, but  slightly  resinous  in  the  fracture.  Color  light  yellowish- 
brown,  sometimes  green,  yellow,  red  or  striped.  Subtnmsparent 
— opaque.  Fracture  conchoidal.  Often  flexible  and  elastic,  when 
first  dug  up ;  but  it  loses  this  property  on  exposure. 
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Com/>o«t<um.— According  to  Hatchett^  (Phil  Trans.  1804,  p.  404) : 

Vegetable  resin  56,  Bitumen  41,  Earthy  matter  8^^9,  H. 

JohnstoQ,  after  drying  it  at  800^  F.,  obtained,  (PhiL  Mag.  zii,  560,  1888),  Besin 
soluble  in  alcohol  59*82,  insoluble  organic  matter  27*45,  wmte  ash  18*28=100.  It 
takes  fire  in  a  candle,  and  bums  with  a  bright  flame  and  fragrant  odor.  The  inso- 
luble matter,  heated  in  a  tube,  blackens  and  ffiyes  off  an  empyreumatio  ordor :  at  a 
red  heat,  it  burns.    The  whole  is  soluble  in  lucohol,  excepting  an  unctuous  reaiduei 

This  species  was  first  observed  near  DeTonshire,  by  Dr.  Millet,  acoompanying 
Bovey  coal.  A  specimen  from  Cape  Sable,  XL  S.,  afforded  Troost  55^  parts  solu- 
ble in  alcohol,  and  42^-  parts  insoluble  with  1^  per  cent  of  alumina  and  oxyd  of 
iron  as  an  ash. 

A  retinite  from  Halle  afforded  Bncholz,  (Schweig.  J.  i,  290),  91  parts  soluble  in 
alcohol,  and  9  parts  insoluble. 

SCLERETIKITE,  /.  W.  MaUet,  (Phil.  Mag.  [4],  4,  261). 

In  small  drops  or  tears,  from  the  size  of  a  pea  to  that  of  a  hazel 
nut. 

H.=:3.  G.=l*136.  Translncent  in  thin  splinters.  Color  black, 
but  by  transmitted  light  reddish-brown ;  streak  cinnamon-brown. 
Lustre  between  vitreous  and  resinous,  rather  brilliant  Brittle ; 
fracture  conchoidal. 

CompoMVum.— Analyses  by  J.  W.  Mallet,  (loc  cit) 

Carbon        Hydrogen        Oxygen  Aah 

1.  76*'74  8*86  10-72  S^8 

2.  77*15  9*05  1012  3*68 

Affords  the  ratio  C>*^^0=Carbon  77*05,  hydro^  8*99,  ozyg»&  10*28,  ash  9-68. 
Taking  the  number  of  atoms  of  carbon  at  40,  which  exists  in  so  many  resins,  the 
formula  becomes  C**H*0^  It  is  nearest  in  composition  to  amber,  which  contains 
C«*H"0«. 

Heated  in  platinum  foil,  it  swells  up,  bums  like  pitch,  with  a  disagreeable  em- 
pyreumatic  smell,  and  a  smoky  flame,  leaving  a  coaii  rather  difficult  to  burn,  and 
finally  a  little  gray  ash.  In  a  glass  tube,  yields  a  yellowish- brown  oily  product  of 
a  nauseous  eropyreuroatic  odor.  Insoluble  in  water,  alcohol,  ether,  caustic  and 
carbonated  alkalies  or  dilute  acids ;  and  even  strong  nitric  acid  acts  slowly. 

From  the  coal  measures  of  Wigan,  England. 

GUYAQUILLITE,  John$ton,  Phil.  Mag.  xiii,  1838,  329. 

Amorphous. 

Yields  easily  to  the  knife,  and  may  be  rubbed  to  powder.  G.= 
1*092.     Color  pale  yellow.     Lustre  not  resinous,  or  imperfectly  so. 

CompowTion.— C^H^O';  Carbon  76*666,  hydrogen  8*174,  oxygen  15161=10'\ 
Johnston.  Slightly  soluble  in  water,  and  largely  in  alcohol,  forming  a  yellow 
solution,  which  is  intensely  bitter.  Begins  to  melt  at  157^  F.,  but  does  not  flow 
easily  till  near  212^.  As  it  cools,  becomes  viscid,  and  may  be  drawn  into  fine 
tenacious  threads.  Soluble  in  cold  sulphuric  acid,  forming  a  dark  reddish-brown 
solution.  A  few  drops  of  ammonia  put  into  the  alcoholic  solution,  darken  the  color 
and  finally  change  it  to  a  dark  brownish-red. 

It  is  said  to  form  an  extensive  deposit  ne^r  Guyaquil  in  South  America. 

The  Berengclite  of  Frot  Johnston  is  near  Guyaquillite.  Analysis:  0  72*472,  H 
9198,  O  18-88(J=(^**H"0".  Forms  a  bitter  solution  with  cold  alcohol  On  evapo- 
ration the  resin  obtained  has  a  clear  red  color,  and  remains  soft  and  viscid  at  the 
ordinary  temperature.  Fracture  and  lustre  resinous.  Color  dark  brown,  with  a 
tinge  of  green.  Powder  yellow.  Odor  resinous,  disagreeable.  Taste  a  little  bitter. 
It  is  said  i^  form  a  lake  like  that  of  Trinidad,  in  the  province  of  St.  Juan  de  Beren- 
gela,  ulK>ut  one  hundred  miles  from  Arica,  Peru,  and  is  used  at  Arica  for  paying 
boats  and  vessela 
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PIAUZTTE,  Haidinger,  Pogg.  Ann.  Ixii,  270. 

An  earthy  resin  of  a  brownish-black  color,  occurring  massive. 
Streak  vellowish-brown. 
II.=i-5;  G.=l-220. 

Fuses  at  815°  C.  (600°  F.),  and  burns  with  an  aromatic  odor  and  much  smoke, 
leaving  51)6  per  cent  of  ash.  Soluble  in  ether  and  caustic  i)otash,  also  larsely  in 
absolute  alcohoL  Heated  in  a  glass  tube  a  yellowish  oily  fluid  is  distilled,  oaying 
an  acid  reaction. 

From  brown  coal  at  Piauze  near  Noustadt  in  Camiola. 

WALCHOWITE.  ffaidlnger. 

In  yellow  translucent  masses,  often  striped  with  brown.    Lustre 
resinous.     Fracture  conchoidal.    Translucent  to  opaque. 
H.=l-5— 3.     G.=l-0— 1-069;  an  opaque  variety  1-036. 

Composition.— C"  H^O,  Schrotter,  or  8C^H*+0,  Ramm.=-80-41  C,  10-66  H,  8*98  O. 
Fuses  to  a  yellow  oil  at  850^  C,  and  bums  readily :  becomes  transparent  and  elastio 
at  140^  C.  Forms  a  dark  brown  solution  in  sulphuric  acid ;  slightly  soluble  in 
ether. 

In  brown  coal  at  Walchow,  and  formerly  called  Retinite.  Boussingault  found  a 
similar  mineral  near  Bucaramanga  in  l<iew  Grenada. 

BrrUMEX.    Asphaltum.    Petroleum.    Mineral  Pitch.    Bcrgpech.    Bergtheer,  JETaiM. 
Mineral  Oil.    Naphtha.    ErdoL    Steinol.    Maltha.    Seueca  Oil.    Naphte,  Beud, 

Bitnmen  includes  several  distinct  species,  the  two  prominent 
of  which  are  Naphtha  and  Asphaltum. 

NAPimiA,  (Steinol). — ^Liquid  and  colorless  when  pure,  with  a  bituminous  odor. 
G.=o*7 — <)'84.  Composition. — C*  IT*.  In  nature  often  combined  with  asphaltum, 
and  containing  also  parraffine  and  other  substances. 

Asphaltum. — Solid ;  black  and  brownish-black,  with  a  conchoidal  briUiant  frac- 
ture. G.^1 — 1*2.  Odor  bituminous.  Fuses  at  100°  C,  and  burns  with  a  bright 
flame.  An  asphaltum  from  the  island  of  Brazza,  Dalmatia,  consists,  according  to 
Kersten,  (J.  t  pr.  Chem.  xxxt,  271),  of  petrolenc  (volatile  oil)  50,  brown  resin 
soluble  in  ether  20*0,  asphaltene  (bitumen  insoluble  in  alcohol  and  ether)  74*0,  yel- 
low resin  soluble  in  alcohol  1-0=1(X)'0 

There  are  also  earthy  varieties,  called  earthy  and  flaggy  mineral  pitch.  Petro- 
leum is  a  dark -colored  fluid  variety,  containing  much  naphtha.  Maltha  or  Mineral 
tar  IB  a  more  viscid  variety. 

Asphaltum  is  abundant  on  the  shores  of  the  Dead  Sea.  It  occurs  also  in  reni- 
form  stalactitic  masses  at  Matlock  in  Derbyshire;  in  granite,  with  quartz  andfluor, 
at  Poldice,  in  Cornwall;  in  cavities  of  chalcedony  and  calc  spar,  in  Russia,  and 
other  places.  Naphtha  issues  from  the  earth  in  larae  quantities  in  Persia  and  the 
Binnan  empire ;  at  Rangoon  there  are  upwards  of  five  hundred  naphtha  wells, 
which  afford  annually  41*2,000  hhds.  A  remarkable  lake  of  bitumen  occurs  on 
Trinidad,  which  is  one  and  a  half  miles  in  circumference.  The  bitumen  is  solid  and 
cold  near  the  shores,  but  ^adually  increases  in  temperature  and  softness  towards 
the  centre,  whore  it  i«  boiling.  Tlie  solidified  bitnmen  appears  as  if  it  had  eoolcd 
as  the  surface  boiled  in  large  bubbles.  The  ascent  to  the  lake  from  the  sea,  a  dia- 
tance  of  three  quarters  of  a  mile,  is  covered  with  a  hardened  pitch,  on  which  trees 
and  vegetables  flourish,  and  about  Point  La  Braye  the  maesies  of  pitch  look  like 
black  rocks  among  the  foliage.  The  lake  is  underlaid  by  a  bed  of  minerid  coal, 
(Manross). 
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In  the  peninsula  of  Apcberon,  on  the  western  shore  of  the  Caspian,  naphtha 
rises  in  vapor  through  a  marly  soil,  and  is  collected  by  sinking  pits  seyeral  ^ards 
in  depth,  into  which  the  naphtha  flows.  Near  Amians  in  the  state  of  Parma,  is  an 
abunoant  spring.     Near  Alfreton,  England,  naphtha  has  been  discoTered. 

Petroleum  is  met  with  at  Kenhawa  in  Virginia,  Scotsrille,  Ky.,  Oil  Creek  in 
Yenanffo  Co.,  Penn.,  Duck  Creek,  in  Monroe  Co.,  Ohio,  and  Liverpool,  Ohio.  It  was 
formerly  collected  and  sold  by  the  Seneca  and  other  Indians,  and  is  hence  eaUed 
Seneca  or  Chneeee  oil.  Also  at  Inniskillan,  Canada  West,  the  inspissated  petroleum 
in  some  places  is  two  feet  deep.     (Logan's  GeoL  Rep.  1852,  90.) 

Naphtha  affords  both  fuel  and  lighte  to  the  inhabitants  of  Baaku,  on  the  Caspian. 
It  is  also  entployed  in  Persia '  and  the  Burman  empire  as  a  lotion  in  cutaneous 
eruptions,  and  as  an  embrocation  in  bruises  and  rneumatic  affectiona.  It  is  em- 
ployed for  various  purposes  in  the  arts,  particularly  in  the  manufacture  of  varnish, 
and  as  a  substitute  for  oil  in  the  formation  of  oil  paint,  it  being  preferred  on  account 
of  its  rapid  evaporation  and  drying. 

Bitumen,  in  all  its  varieties,  was  well  known  to  the  ancients.  It  is  reported  to 
have  been  employed  in  the  construction  of  the  walls  of  Babylon,  and  at  Agrigen- 
turn  it  was  burnt  in  lamps,  and  called  Sicilian  oiL  The  Egyptians  also  made  use  of 
it  in  enbalming.  Two  ship  loads  of  the  Trinidad  pitch  were  sent  to  England  by 
Admiral  Cochrane,  but  it  was  found  that  the  oil  required  to  render  it  fit  for  use, 
exceeded  in  expense  the  cost  of  pitch  in  England,  and  the  project  of  employing  it 
was  therefore  abandoned. 

Asphaltum  is  a  constituent  of  the  kind  of  varnish  called  Japan ;  it  is  also  made 
into  a  cement  for  lining  cisterns,  and  with  ground  stone  into  a  material  for  pave- 
ments. 

NaphthadU.  A  substance  derived  from  naphtha.  It  is  black ;  weak,  greasy  lustre; 
copper-brown  in  fracture.  Does  not  change  in  the  light.  Fusee  at  uie  same  tem- 
perature as  wax,  and  burns  with  a  clear  flame,  (Yon  Leonh.  J.  1846,  84)l 

IDRIALINE.    Idrialite,  Sekrotter,  NiecL    Quecksilberbranderc 

Massive,  witli  a  greasy  lustre,  a  grayish  or  brownish-black  color, 
and  a  blackish  streak  inclining  to  red.  Opaque.  H.=l — ^1"5. 
G.=l-4— 1-6. 


Compotition, — According   to   Bodeeker,    C  91*828,   H  6*299,   O  S-STS,  (Kengott's 
Min.  Forsch.  i.  253) ;  formula  C*''  H"4-0.     The  distillation  of  the  bituminous  earth 

H  «-459,  with  the  formula  CH, 
water,  and  little  so  in  alcohol  or 


at  Idria  affords  a  product  consisting  of  C  94*668,  H  «*459,  with  the  formula  CH, 
which  is  the  radical  of  the  Idrialine.   Insoluble  in  ^ 


ether.     Fuses  at  4(K)°  F. 

Occurs  mixed  with  cinnabar  at  Idria.  It  is  sometimes  called,  from  ita  combusti- 
bility, queekeilberbranderz  or  infammahU  cinnabar. 

PYROPISSITE,  Kengott,  Min.  Forsch.,  1860, 1851,  p.  148. 

Like  an  earthy  brown  coal  in  appearance.  G.=0-4:93 — 0-522. 
Color  dull  yellowish  brown,  opaque.  Streak  shining  and  greasy. 
Feel  greasy.     Fracture  earthy. 

Burns  readily  with  a  brownish -yellow  flame  and  a  weak  aromatic  odor.  Heated, 
fuses  to  an  aspfialtum-like  mass,  which  is  porous,  little  soluble  in  alcohol  and  large- 
ly in  oil  of  turpentine.  Burns  like  bitumen.  Little  soluble  in  muriatic  or  nitric 
acid,  and  largely  so  in  sulphuric 

Forms  a  layer  six  to  eight  inches  thick  in  brown  coal  near  Weissenfels.  Accord- 
ing to  Marchand,  affords  on  distillation  62  per  cent  of  paraffine,  one  pound  of  the 
mass  giving  three  cubic  feet  of  iUuminatinggaa. 
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BREWSTOLINE. 

Fluid.  Colorless.  Transparent.  Expands  one-fourth  its  size  by 
an  increment  of  30°  F.,  or  is  nearly  32  times  more  expansible 
than  water,  by  an  increment  of  30^  of  heat  at  the  temperature 
of  60^ 

Occurs  in  minut«  cavities  in  crystals  of  topaz,  chrysoberyl,  quartz  crystals  from 
Qnebec,  and  amethyst  from  Siberia,  where  it  was  detected  by  Sir  Darid  Brewster. 

We  haye  thought  proper  to  recognize  this  fluid  among  minerals  and  name  it,  al- 
though yet  imperfectly  described.  The  fluid  expands  with  the  heat  of  the  hand. 
Its  refractiye  power  is  less  than  that  of  water.  It  was  sometimes  indurated  in  the 
cavity  like  a  resin.  On  exposure,  the  fluid  undergoes  quick  motions  and  changes, 
and  nnally  leaves  a  residue  of  minute  particles,  which  from  the  moisture  of  the 
hand  alone,  suddenly  became  fluid  again,  and  extended  and  contracted  as  before. 
This  was  indefinitely  repeated.  The  residue  is  volatilized  by  heat,  and  dis- 
solves in  the  acids  without  eflWrvescence. 

Crtftoline. — ^A  Meeand  fluid  was  also  distinguished  in  the  same  crystals  that  con- 
tained the  preceding,  and  often  in  the  same  cavities ;  yet  they  were  not  miscible, 
and  remained  distinct.  On  exposure  it  hardens  speedily  into  a  yellowish  transpar- 
ent resin-like  substance,  not  volatilizable  by  heat,  nor  soluble  in  water  or  alconol, 
but  rapidly  dissolving  with  effervescence  in  sulphuric  acids.  Nitric  and  muriatic 
acids  also  dissolve  it.  Refraction  index  nearly  tnat  of  water.  [See  further  Edin- 
burgh Royal  Trans.  voL  x;  also  Am.  J.  Sci.  xu,  214, 1827]. 

ELATERITE,  ffautmann.    Mineral  Caoutchouc.     Elastic  bitumen.    Elastisches 

Erdharz.    Bitume  elastique. 

In  soft  flexible  masses. 

6.=0-9053 — 1-233,  the  Derbyshire  variety.  Lustre  resinous. 
Color  blackish-browu,  of  various  shades.  Subtranslucent ;  some- 
times presents  a  brilliant  dark  orange-red  color  by  transmitted 
light.     Flexible  or  elastic. 

Composition. — ^Analyses  by  Johnston,  (Brewsi.  J.  xiii,  22, 1888) : 

Carbon,        86*474  84*885  83-671 

Hydrogen,    13-288=98-767  12-676=96-961         12-636=:96-206, 

showing  that  it  is  probably  allied  to  ozocerite  and  hatchettine.  M.  Henry  (Ann. 
des  M.  vii,  269)  found  36*76  to  40*10  per  cent  of  oxygen  in  his  analyses,  and  the  con- 
stant loss  in  Johnston's  is  supposed  by  him  to  have  oeen  oxygen.  Takes  fire  readily, 
and  burns  with  a  lively  yellow  flame,  giving  out  a  bituminous  odor. 

This  species  was  first  observed  in  Derby^ire,  at  the  forsaken  lead  mine  of  Odin, 
by  Dr.  Lister,  in  1678,  who  called  it  a  subterranean  fun^s.  In  1797,  it  was  ac- 
curately described  by  Hatchett,  in  the  Linnnan  Transactions,  iv,  146.  It  has  since 
been  found  in  a  coal  mine  at  Montrelais,  at  the  depth  of  280  feet ;  and  according  to 
Hausmann,  (Handbuch,  iii,  278),  it  occurs  at  Neulchatel  and  on  tlie  island  of  Zante. 
A  similar  material  has  been  met  with  at  Woodbury,  Ct. 

SGHEEBERITE,  8tromeyer, 

Monoclinic.  In  loosely  aggregated  crystalline  grains  and  folia ; 
also  in  minute  acicular  crystals,  deposited  in  small  cavities  in  coaJ. 

Soft.  G.=0*65,  Macaire  Prinsep.  Lustre  pearly  or  resinous ; 
feebly  shining.  Color  whitish  or  gray.  More  or  less  translucent. 
Easily  frangiole.    Tasteless.     Inodorous.     Feel  not  greasy.    At 
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111°  F.,  (44°  C),  according  to  M.  Prinsep,  it  melts,  and  in  the 
fused  state  resembles  a  fatty  oil,  and  lilce  it  penetrates  paper ; 
these  spots,  however,  may  be  removed  by  heat.  On  cooling,  the 
mineral  crystallizes  in  four-sided  acicmar  crystals.  Its  boiling 
point  is  at  197*°  F. 

Compotitum. — According  to  Prinsq),  (Pogg.  Ann.  xv,  294),  Carbon  73,  and  hydro- 
gen 24,  nearly=^  H*.  It  takes  fire  easily,  and  »  eonipleteiy  eonBomed,  giring  out 
mnoh  smoke  and  a  feeble  aromatic  odor. 

It  was  found  by  Capt.  Scheerer,  in  the  year  1822,  in  a  bed  of  brown  coal  of  ter- 
tiary age  at  Usnach,  near  St.  Gallen,  in  Switzerland. 

Branchite,  Sari,  (Leonh.  and  Bronn,  1842,  459).  A  colorless  translucent  sub- 
stance resembling  Scheererite,  from  the  brown  coal  of  Motmt  Vaso  in  Toscany.  It 
fuses  at  76°  C.  (167®  F.),  but  does  not  crystallize  on  cooling.  G.=1"00.  It  dissMres 
in  aleohoL 

T^korHin  and  Phyllwretin,  Forchammcr,  (J.  f  pr.  Ch.  zx,  459)u  Resins  from  fossil 
wood  in  Denmark.  Tekoretin  is  cn'stallizcd ;  it  fuses  at  45°  C.  Dissolves  in  ethef, 
but  little  in  alcohol,  and  consiste  of  C  8719,  H  12-81=rC"IP.  PhvUoretin  fuses  at 
86° — 87°  C.    Dissolves  easily  in  alcohol,  and  appears  to  have  the  constitution  C* 

KONLTTE,  Schrotter,  Pogg.  Ann.  lix,  37. 

Resembles  Scheererite.  In  white  crystalline  folia  and  grains. 
Soft.  G.=0-88.  Fuses  at  114°  C,  Kraus,  107°  -5  C,  Trommsdorff. 
Very  slightly  soluble  in  cold  alcohol,  more  so  in  hot,  and  still  more 
so  in  ether. 

Compo8ition,^C  02-429,  H  7-671,  Schr6tter=(?H.  Eraos,  (Pogg.  xliii,  141),  ob- 
tained C  92*49,  H  7*42,  specimen  from  Uznach ;  and  Troounsdorfi^  (Ann.  d.  Pbarm. 
xxi,  126),  C  92-429,  H  7*671,  specimen  from  Redwitz. 

In  brown  coal  at  Uznach,  and  near  Redwitz,  Bavaria,  in  the  Fitchelgebirge. 

FICriTELlTE,  BromeU,  Ann.  der  Pharm.  xxivi,  304.     Schrotter,  lix,  87. 

Resembles  the  preceding.  Fuses  readily  at  46^  C,  and  becomes 
crystalline  on  cooling.  Slightly  soluble  in  alcohol,  easily  so  in 
ether. 


Composition,— Q  88-9,  H  1M=C^  II*.      Bromeis,  (Ann.  d.  Ch.  u.  Pbarm.  xxxvii, 
804),  obtained  carbon  89-8,  hydrogen  10*7.     Occurs  with  Konlite  in  the  Fichteig 
birge. 


:e- 


KONLEIKITE,  Kengott,  Min.  Untersuch.,  ii,  111. 

In  thin  plates,  consisting  of  an  aggregate  of  crystalline  scales.  Crystals  probably 
orthometric.  Perfectly  soluble  in  ether  and  alcohol ;  and  the  solution  on  the  ad- 
dition of  water  becomes  white  and  opaque.  The  ether  solution  not  changed  by  the 
addition  of  alcohol.  Wholly  soluble  in  concentrated  sulphuric  acid,  little  so  m  ni- 
tric, and  not  at  all  in  muriatic  acid.  Partly  soluble  in  ammonia  and  oil  of  turpen- 
tine.   From  the  brown  coal  of  Fossa,  in  the  Eger  valley. 


&BSIN8,   OBGAinO  OOMFOUNDB. 


478 


HARTITB,  ffaidinff9r,  Pogg.  ttr,  361. 

^  Monoclinic.       Angle    /  :  /  of  ob-  ^^ 

lique  rhombic  prism  about  100*^,  P  :  a 
= about  120°.  Cleavage  only  in  traces. 
H.=l.  G.=l*046.  Lustre  some- 
what greasy.  Color  white.  Translu- 
cent.   Brittle. 

Compontian, — 0*  H*;  Carbon  87 '478,  hydrogen 
12-048,  Bchrotter.  Fuses  at  166°  F.,  (74°  C),  to 
a  clear  flnid,  and  at  a  high  temperature  distills. 
Dissolves  easily  in  ether,  lees  refdily  in  alcohol, 
and  crystallizes  from  each  on  eraporation. 

Hartite  resembles  wax.  It  is  distinguished  from  Scheererite  by  its  crystaUixation 
and  the  temperature  of  fusion,  as  well  as  action  before  the  blowpipe.  It  occurs  in 
brown  coal  at  Oberhart  in  Austria. 


HARTINE.  Sehrotter,  Fogg.  Ann.  1843,  Hy,  46.    Ftothyrin,  Ghektr. 

Ecxsenibles  Hartite.  Massive,  but  crystallizes  from  a  naphtha 
solution  in  needles  of  the  trimetric  system.  Color  white.  With- 
out taste  or  smell.  Pulverizes  in  the  fingers,  f'uses  at  210^^  0., 
and  distills  at  260^  C. 

G(mpoHium,^C^  W"  0*.  C  78'M,  H  lO-n,  O  10*89,  8chr6tUr.  Little  aoluble 
in  ether. 

From  the  brown  coal  of  Oberiiarty  Awtria. 

The  BoglmUer  of  WUlimnmm^  (Butynte,  01o«k«r),  firom  an  Irish  peat  swamp, 
contains  C  76-06,  H  12-66,  O  12-89=33"H"OH-HO.  it  fuses  at  51®  a,  (I240  FO, 
and  dissolves  easily  in  alcohoL 

IXOLTTE.    Izolyt,  HmiAngfr,  Pogg.  Ivi,  846. 

Amorphous.    Occurs  in  bituminous  coaL 

II.=1.  Q.=l*008.  Lustre  greasy.  Color  hyacinth-red.  Pul- 
verized in  the  fingers,  it  becomes  ochre-yellow  and  yellowish- 
brown.  Thin  fragments  subtranslucent  Fracture  imperfect  con- 
choidal  in  the  purer  varieties. 

Softens  at  76  C,  (169<^  F.),  but  is  still  tenacious  at  100®  C,  (212®  F.)— whence  the 
name,  from  i^tft  and  Xfw,  to  diuolve. 

This  species  closely  resembles  the  Hartite,  but  differs  in  the  temperature  of  fusion 
and  other  oharaoterSb    It  occurs  in  a  coal  bed  at  Oberhart,  near  Gloggnits. 


HATCHfiTTINE,  Oon^hmM. 


TaUow. 


Crystallized  and  amorphous  in  thin  laminse,  like  wax  or  sper- 
maceti in  consistency.  O.  at  60^  F. =0-916.  Lustre  naereons. 
Color  white ;  black  and  opaque,  after  long  exposure.  Transparent 
Feel  greasy. 

•0 
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OM^»oM<iof».*-AoeordiQg  to  Johnston,  (FhiL  Mag.  zii,  888),  Carbon  S5-910, 
hydrogen  14*624=100'6S4.  MelU  at  115°  F.,  (46o  a)  Heat«d  cautiously  it  distilb 
over  without  change.  Sparingly  dissoWes  in  boiling  alcohol,  and  precipitates  ligain 
on  cooling.  Gold  ether  mssolves  a  small  quantity,  and  hot  ether  more  largely ;  the 
solution  on  cooling  coagulates  into  a  mass  of  minutely  pearly  fibres,  from  which  the 
ether  may  be  separated  by  agitation  or  compression. 

Occurs  with  tne  iron  ores  of  the  coal  measures  in  Glamorganshire  ;  also  at  Ros- 
sits  in  Moravia ;  H.:=l ;  6.=0'892,  Patera.  A  variety  firom  Loch  Fynenear  InTer- 
ary,  fuses  at  117°  F.,  (47°  C.)  Another  allied  mineral  from  Merthyr  Tydyp.  melts 
at  170°  F..  (76°  «,  C.) 

OZOCERITE.    Osokerit    Erdwachs,  Bamm, 

Like  a  resinous  wax  in  consistency  and  translucency  ;  structure 
sometimes  foliated.  Color  brown  or  brownish-yellow  by  trans- 
mitted light ;  leek-green  by  reflected  Mght.  Odor  pleasant  aro- 
matic.   G.=0-94— 0-97. 

Oompontum, — ^According  to  Magnus,  Ann.  d.  Ch.  et  de  Ph.  It);  Schrotter,  (Bib 
Univ.  18S6),  and  Johnston,  (PhiL  Mag.  zii,  889,  ISdS) : 

Moldaria.  MoIiUtIs.  Urpeth. 

Hydrogen,  15'16  18-787  1406 

Carbon,  86 -7  6=1 00. 90,  M.  86*204=99-991,  &     86*80=100^,  J. 

Fuses  at  62<'  C,  (144<>  F.),  Schrotter,  84<>  a,  (188<>  F.),  Malagntiu  and  boik  at»0<> 
0.,  Schrotter,  800^  C,  Mal^ntL  According  to  Johnston  a  variety  from  Urpeth 
near  Newcastle,  fuses  at  60^  C,  (140°  F.),  and  boils  at  121<'  a  Distills  without  ap- 
parent decomposition.  No  change  in  the  strong  acids,  and  very  little  in  hot  con- 
centrated alcohol.  The  Moldavia  ozocerite  dissolves  but  slightly  in  ether,  while 
that  from  Urpeth  dissolves  about  four-fifths  of  the  whole,  which  it  deposits,  on 
evaporation,  in  brown  flocks,  that  melt  at  102°  F.  to  a  yellowish-brown  liquid. 
Three  or  four  substances  are  supposed  to  be  here  includes 

Ozocerite  was  discovered  by  Meyer  in  a  sandstone  in  Moldavia,  in  the  vicinity 
of  coal  and  rock  salt.  It  also  occurs  in  Austria  at  Gresten  near  Gaming,  and  at 
Tniskawiez  in  Galicia,  (a  variety  fusing  at  69°  C,  and  boiling  at  800°  G.) ;  also  at 
the  Urpeth  colliery,  Newcastle -on-Tyne,  England. 

CHRISMATINE.  Germar.     Leonh.  u.  Bronn's  Jahrb.  1861,  868. 

Color  oil-green  to  yellowish.  Shining.  Translucent  to  semi- 
translucent  Unchanged  at  68  to  78°  F.,  but  softens  at  55  to 
60°  R. 

Bums  with  flame  without  smelL     Near  Ozocerite. 

Prom  a  red  argillaceous  sandstone  of  the  coal  formation  at  Wettin  near  HaUe. 

DOPPLERITE. 

In  thin  plates  or  massive.  When  fresh,  brownish-black,  with  a 
dull  brown  streak  and  greasy  subvitreous  lustre  ;  and  when  in  thin 
plates,  reddish-brown  by  transmitted  light.  G.= 1-089.  Becomes 
elastic  on  exposure  to  the  light. 

OompoMiiion, — C  H*  0*.  According  to  Schrotter,  a  homogeneous  peaty  substance 
from  whose  cellulose,  two  parts  of  water  are  removed.  Analysis  by  Schrotter 
(Wien.  Acad.  Ber.  1849,  286) : 

G  61-68  H6'84  0  48-08. 
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Heated  to  100®  C,  loses  78*6  per  cent  of  water.   It  resembles  a  black  pitch. 
On  heating  the  (resh  mineral  with  potash,  ammonia  is  nven  ofL 
Near  Anssee,  in  Styria,  in  peat.    The  species  is  named  after  M.  Doppler.  . 

DINITE,  Meneghini,  Gas.  Med.  Italiana,  Firenze,  Toseana,  July,  1852. 

An  aggregation  or  druse  of  crystals.  Cleayafi|e  none.  Has  the 
appearance  of  ice,  with  a  yellow  tinge  due  to  a  foreign  substance. 
Inodorous.    Tasteless.     Fragile,  and  easily  reduced  to  powder. 

Insoluble  in  water ;  little  soluble  in  alcohol,  very  solnble  in  ether,  and  in  snl- 
phoret  of  carbon.  The  ethereal  solution  on  standing  deposits  large  crystals  of  the 
oinite.  Fuses  with  the  warmth  of  the  hand  ;  heated  in  a  close  vessel  distills  over 
without  undergoing  any  sensible  decomposition.  When  melted  it  looks  like  a  yel- 
lowish oil ;  crystaUizes  in  large  transparent  crystals  on  coolinff. 

From  a  lignite  deposit,  at  Lunigiana,  Tuscany,  where  it  was  round  by  Pro£  Dini. 

MELLITE,  K    Mellilite.   Honey  Stone.   Mellate  of  Alumina.    Honigstein,  Werner. 

Dimetric;  octahedral.  Pyramidal  edffe=118®  4',  and  basal 
edge  93°  22',  Hauy ;  the  latter  93**  1',  Breithaupt ;  93°  6',  KupflFer. 
In  short  octahedrons,  and  also  with  the  terminal  or  lateral  solid 
angles  or  ed^es  truncated.  Cleavage  octahedral,  very  indistinct 
Also  in  massive  nodules. 

H.=2— 2-5.  Q.=l-55— 1-65;  1-636— 1642,  Kenngott.  Lustre 
resinous,  inclining  to  vitreous.  Streak  white.  Color  honey-yel- 
low, often  reddi5i  or  brownish;  rarely  white.  Transparent — 
translucent    Fracture  conchoidal.    Sectile. 

OompoaitiofL^iil  M*-|-18fi= Alumina  14*82,  mellic  acid  40*68,  water  46*16.  Anal- 
yses: 1,  Klaproth,  (Beit.  in.  114);  2.  Wohler,  (Pogg.  vii.  826)  : 

Alumina,  16  14*6 

MeUicacid,  46  41*4 

Water,  88=100  K.  441=100,  W. 

Whitens  in  the  flame  of  a  eandle,  but  does  not  take  fire.  Dissolves  in  nitric  acid ; 
decomposed  by  boiling  water.    In  a  matrass  yields  water. 

Occurs  in  brown  coal  at  Arten  in  Thuringia;  at  Luschitz  near  Bilin  in  Bohemia; 
near  Walchow  in  Moravia. 


SUPPLEMENT. 


CATALOGUE  OF  ABiBRIOAN  LOCALITIES  OF  MINERALS. 


Tbb  following  G^talogae  mftv  aid  the  mineralogical  tourist  in  Mleotin^  his  rootei 
and  arranging  tiie  plan  of  his  Jonmey.  Only  important  localities,  affording  eahinsC 
specimens,  are  in  general  included.  The  list  is  an  abstraet  of  tha  fdllar  inronnatiQa 
with  regard  to  loealities,  scattered  through  the  Descriptiye  part  of  this  IVeatiAi 

For  the  facts  included,  the  country  is  especially  indebted  to  the  Reports  of  Trot 
Shepard  of  the  Connecticut  survey,  Frolk  beck,  Emmons,  and  Mather,  Meesra  Yan- 
uxem  and  Hall  of  New  Yotk,  Prol  ffitcheock  of  the  Massachusetts,  Dr.  Jackson  of 
the  Maine,  New  Hampshire,  and  Rhode  Island  surreys,  Prot  H.  D.  Rogers  of  the 
New  Jersey,  Prof.  W.  B,  Rogers  of  the  Virginia  surrey,  Pro&  Troost  and  HougfatoD, 
and  Mr.  Owen  of  the  Western  States,  Prof.  G.  B.  Adams  of  the  Vermont  snnrey, 
Prof  M.  Tuomey  of  the  South  Carolina,  Messrs.  Foster  and  Whitney  of  the  I^s 
Superior  Region :  some  distinguished  names  among  the  State  Geologists  are  here 
omitted,  as  their  regions  were  not  mineral  regions.  The  American  Journal  of  Sci- 
ence and  Arts,  and  the  Transactions  of  the  various  scientific  societies  of  the  country, 
have  also  contributed  essentially  to  this  part  of  the  work :  and  among  the  names  m 
these  Journals  conspicuous  in  tnis  department,  in  addition  to  the  above  enumerated, 
I  would  especially  mention  Messrs  A.  Bruce,  P.  Cleaveland,  R  Silliman,  W.  Meade, 
G.  Gibbs,  C.  Dewey,  J.  F.  Dana,  F.  Hall,  T.  Nutall,  H.  H,  Hay  den,  J.  G.  Pcrcifal. 
G.  T.  Bowen,  D.  Olmsted,  H.  Seybert,  C.  U.  Shepard,  S.  Fowler,  T.  G.  Clemson,  J. 
Delafield,  J.  Torrey,  J.  R  Teschemacher,  C.  B.  Hay  den,  D.  D.  Owen  of  Indiana,  6. 
Troost  of  Tennessee,  O.  P.  Hubbard,  B.  Silliman,  Jr.,  J.  C.  Booth,  P.  P.  Tyson,  J. 
Finch,  J.  B.  Crawe,  J.  Johnson.  G.  W.  Benedict,  J.  Gebhard,  J.  D.  Whitney,  and  W. 
B.  Hough.     The  author  would  also  acknowledge  here  his  indebtedness  for  many 

Srivate  communications  in  this  department,  especially  from  Prof.  B.  Silliman,  Jr., 
[essrs.  J.  E.  Teschemacher,  and  C.  T.  Jackson,  Boston ;  Thomas  F.  Seal  and  Wul 
S.  Vaux,  Philadelphia;  L.  White  Williams,  of  Westchester,  Pa.;  Hon.  T.  L.  Cling- 
man,  of  North  Carolina;  D.Dale  Owen  and  J.  G.  Norwood,  of  Indiana;  Dr. 
F.  A  Genth  of  Philadelphia,  J.  D.  Whitney,  and  W.  P.  Blake.  The  Pennsylvania 
list  is  largely  prepared  from  information  furnished  the  author,  mostly  by'Messra 
Williams  and  Seal ;  the  Minesota  and  Wisconsin,  through  contributions  by  Messra 
Owen  and  Norwood;  the  North  Carolina,  from  manuscript  catalogues  received 
from  the  Hon.  Mr.  Clingman  and  Dr.  Genth. 

In  the  catalogue,  the  names  of  those  minerals  which  are  obtained  in  good 
specimens  in  the  several  localities,  are  distinguished  by  italiea  When  the 
specimens  are  remarkably  good,  an  exclamation  mark  (I)  is  added,  or  two  of 
these  marks  (I  !^  when  the  specimens  are  quite  unique.  The  more  exact  position  of 
localities  may  m  most  instances  be  ascertained  by  reference  to  the  descriptions  of 
the  species  in  the  preceding  part  of  the  Treatise. 
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MAINE. 


Mt.  Abbaham. — Andalunte,  stanrotide. 

Albany. — Beryl  I  green  and  black  tourmaline^  feldspar ^  ro»e  quartz. 

Albion. — Iron  pyrites. 

Aboobtook. — Red  Hematite. 

BiNQHAir. — Maesive  pyritee,  galena,  blende,  andaliuite. 

Bluk  Hill  Bat. — Arsenical  tron,  molybdenite  I  galena^  apatite  I  ftuor  tpnr  t  black 
tourmaline,  (Long  Cove),  black  oxyd  of  manganese,  (Osgood'sifarm),  rhodonite,  bog 
manganese,  wolfram. 

BowDoiNHAM. — Beryl,  molybdenite. 

Brunswiok. — Green  mica,  garnet !  black  tourmaline  f  molybdenite. 

Buokpicld. — Garnet,  (estates  of  Waterman  and  Lowe),  iron  ore. 

Oamdaob  Farv. — (Near  the  tide  mills),  molybdenite,  (wolfram). 

Camdbn. — Maele. 

Garmbl,  (Penobscot  Co.) — Gray  Antimony. 

CoRiNNA.— /ron  pyrites,  arsenical  pyrites. 

Djekr  Islb. — Serpentine,  verd  antiqiie,  abestus,  diallage. 

Dkxteb.— Galena,  pyrites,  blende,  copper  pyrites,  green  talc 

Dixfikld. — Native  copperas,  graphite. 

Farminoton. — (Norton's  ledge),  pyrites,  graphite,  bog  ore. 

Gboroetown. — (Parker's  island),  beryl  /  olack  tourmaline. 

Grxbnwood. — Graphite,  black  manganese. 

Hartwell.  — Stanrotide. 

Lbnox. — Galena,  pyromorphite. 

Lbwiston. — Garnet 

LrroHFiKLD. — Sodalite,  eancrinite,  nepheline,  zircon. 

Lubbo  Lead  Minks. — Galena,  copper  pyrites,  blende,  pyromorphite,  an  ore  of 
bismuth. 

Madrid. — Gold. 

NswriELD,  (Bond's  Mt.)— Mispickol,  olive  phosphate  of  iron  in  botryoidal  masses. 

Paris. — Cheen  !  red  I  black,  and  blue  tourmaline  !  mica  !  lepidotite  I  feldspar,  aibite, 
quartM  crystals  I  rose  quartz,  blen<le. 

Pabsonbfield. — Idocrase  I  yellmo  garnet,  pargasite,  adularia,  scapolite,  galena,bl«ode, 
copper  pyrites. 

InBRRT. — Prehnite  and  calc  spar,  (above  Lortng's  cove),  quartz  crystal,  calc  spar, 
analcime,  apophyllite,  agate,  (Gin  Cove). 

PiRiL — Crystallized  pyrites, 

PmpsBUBO. — Yellow  garnet  I  manganenan  garnet,  idocrase,  pargasite,  axinite,  lau- 
momte  I  chabazite,  an  ore  of  cerium  t 

Poland. — Idocrase. 

Raymond. — Maqnetie  iron,  scapolite,  pyroxene,  lepidolite,  tremoHte,  hornblende. 

RuMFORD. — Yellow  garnet,  idocrase,  pyroxene,  apatite,  scapolite,  ^praphite. 

Sanford,  York  Co. — Idocrase  I  aibite,  calc  spar,  molybdenite,  epidote. 

Srarsmont.  — A  ndalutite. 

Strbakbd  Mountain. — Beryl  I  black  tourmaline,  mica,  garnet. 

Tbomaston. — Cale  spar,  tremolite,  hornblende,  sphene,  arsenical  iron,  (Owl's  head), 
black  manganese,  (Dodge's  mountain). 

Warrbn. — Galena,  blende. 

Watkrvillb. — Crystallised  pyrites. 

Windham,  (near  the  bridge). — Staurotide,  spodumene,  garnet. 

Woodstock,  (New  Brunswick). — Graphite,  specular  iron, 

NEW  HAMPSHIRE. 

AowoBTH. — Beryl !  t  mica  !  tourtnaline,  feldspar,  aibite,  rose  quartM,  eolumUte  t 
Albtxad. — Mica  !  t  eUbite^  black  tourmaline, 
Ambxbst. — Idocrase  t  yellow  garnet,  pargasite,  calc  spar. 

Babtlbtt. — ^Magnetic  iron,  specular  iron,  brown  iron  ore  in  large  veins  nesr 
Jackson,  (on  "Biud  fietce  mountain"),  quartz  crystals,  smoky  quartz. 


AHERIOAN  LOCAIJTIES.  479 

WniTK  Mts.,  (notch  behind  "old  Crawford's  hoiue"). — Green  octahedral  finer, 
qnartz  crystals,  black  tourmaline,  ohiastoUte; 

Wihuor.—BeryL 

W1NCHI8TKR. — Pyrolnsite,  diallogite,  psilomelane,  magnetic  iron  ore,  grannlar 
qnartz. 

VERMONT. 

Addison. — Iron  $and. 

Albuboh. — Quartz  crystals  on  calc  spar,  iron  pyrites. 

Athxns. — Steatite^  rhomb  fpar^  actinolite. 

Babnst. — Graphite. 

Bklvidkrk. — Steatite,  chlorite. 

Benninoton. — Pyroltuite,  brown  iron  ore,  pipe  clay,  yellow  ochre. 

Bethel. — Actinolite  I  talc,  chlorite,  octahedral  iron,  rutile^  brown  hpar  in  iteaiiU, 

Brandon. — Braunite,  pyrolusite,/7<t/om0/an«,  limonite,  lignite,  white  day,  statn- 
ary  marble;  fossil  fruits  m  the  lignite. 

Beattlxborouoh. — Black  tourmaline  in  quartz. 

Bridgewatbr. — Talc,  dolomite,  magnetic  iron,  steatite,  chlorite,  gold,  native  cop- 
per, blende,  galena,  blue  spinel,  copper  pyrites. 

Bristol. — Rutile,  brown  hematite,  manganese  ores. 

Brookfield. — Miipickelf  iron  pyrites, 

Cabot. — Garnets,  staurotide,  hornblende,  aibite, 

Cabtleton. — Roofing  date. 

Cavendisil— Garnet,  terpentine, 

Chester. — A$be$t%ie, 

CHnTENDSN.^Psilomelane,  pyrolusite,  brown  iron  ore,  epecular  and  magnetic  iron  , 
galena. 

Colchestxr. — Brown  iron  ore,  iron  sand,  jasper,  alum. 

Corinth. — Copper pyrite$,  (has  been  mined);  magnetic  iron  pyrites. 

Coventry. — Manganese  spar. 

Craftsburt. — Mica  in  concentric  balls. 

Dun  MERSTON.  — Rutilc. 

Flktoher. — Pyrites,  octahedral  iron,  acicular  tourmaline. 

Grafton. — ^The  steatite  quarry  referred  to  Grafton  is  properly  in  Athens. 

Guilford. — Scapolite. 

Hartford. — Calcite,  pyrites  !  kyanite  in  mica  slate. 

Ieasburgh.—  Rhodonite,  psilomelane. 

Jat. — Chromic  iron,  serpentine,  picrosmine,  amianthus. 

Lowell. — Picrosmine,  amianthus. 

Marlboro. — Rhomb  spar,  steatite,  garnet,  magnetic  iron. 

Mendon. — Octahedral  Iron  Ore. 

MiDDLEBURY. — ZirCOU. 

Middlesex. — Rutile  I  (exhausted). 
Monkton. — Pyrolusite,  brown  iron  ore. 
MoRETOWN. — Smoky  quart*/  steatite,  talc,  wad,  rutile. 
Morristown. — Argentiferous  galena. 
Mount  Holly. — Asbestus,  chlorite. 

New  Fane. — Olassy  and  ahestiform  actinolite,  steatite,  green  quarts,  (called  chryso- 
phrase  at  the  locality),  chalcedony,  drusy  quartz,  garnet,  chromic  iron,  rhomb  spar. 
Norwich. — ActifMlite,feldepar,  orown  spar  in  talc. 
Pittsford. — Brown  iron  ore,  manganese  ores. 

Plymouth. — Spathic  iron,  magnetic  and  specular  iron,  both  in  octahedral  crystal*. 
Plympton. — ^Massive  hornblende. 

Putney. — Fluor,  brown  iron  ore,  rutile,  and  zoisite  in  boulders. 
Reading. — Glassy  actinolite  in  talc. 
Rbadsboro'. — Glassy  actinolite,  steatite. 

RiFTON. — Brown  iron  ore,  augite  in  boulders,  octahedral  iron  pyrites. 
Rochester. — Rutile,  specular  iron  cryst.,  magnetic  iron,  in  chlorite  state. 
RoxBURY.  -^Dolomite,  talc,  serpentine,  asbestus. 
Salisbury. — Brown  iron  ora 
Shabon. — Quarts  crystals,  kyanite. 
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Smokibam. — /nm  pfftitu, 

Shkewsbusy. — Magnetic  iron  and  copp«r  pjritm, 

SoMKHAET. — ^Magnetic  iron,  native  gAo. 

Btaptord. — Magnetic  iron  and  copper  jtyriUM,  (has  been  worked),  mMr^  ^^"PP^- 
hornblende. 

8takksboro'. — ^Brown  iron  ore. 

SnauNO. — Copper  pyrites,  talc,  serpentine.  • 

Stockbridok. — Mispickel,  magnetic  iron  ore. 

THcrroRD. — ^Blende,  galena,  kyanite  ;   chrysolite  in  basalt. 

Trot. — Magnetie  iron,  talc,  terpentine,  picrosmine,  amiantlms,  Ueaiite,  6li«  mile 
southeast  of  village  of  Sonth  Troy,  on  the  fSarm  of  Mr.  Fierce,  east  sida  of  Wiaaisfo, 
ehromie  iron. 

Warekn. — Actinolite,  magnetic  iron  ore,  wad. 

Waterbvrt.— Mispickel,  copper  pyrites,  rutile,  guariz. 

Watbrvillk. — Steatite,  actinolite,  talc 

Wells  Rivxr. — Qraphite. 

Wkstfield. — Steatite,  chromic  iron,  serpentine^ 

Westminstkr. — Zoisite  in  boulders. 

Wardsboro'. — ZoiHte. 

Windham. — Olaeey  actinolite,  Heatite, 

WooDBURT. — Massive  pyrites. 

Woodstock. — Quarts  eryetaU, 


MASSACHUSETia 

Alford. — Galena,  iron  pyrites. 

Athol. — Allanite,  fibroUte,  (t)  epidote  I  babingtonite. 

Auburn.  — Maeonite, 

Barre. — Buttle  I  miea^jpyritet,  beryl,  feldepar,  garnet. 

Great  Barrinoton. — iremolite. 

Bedford. — Garnet. 

Belchketown. — Allanite. 

Bernardston. — Magnetic  oxyd  of  iron. 

Beverly. — Polymignyte,  columbite,  green  feldepar^  tin  ore. 

Blanford. — MannoliU,  ttchiller  spar,  serpentine,  anthophyllite,  tietinoHte  f 
iron,  kyanite,  rose  quartz  in  boulders. 

Bolton. — Scapolite  !  petalite,  ephene,  pyroxene,  nuttalite,  diopeide,  hoUenite,  petal- 
ite,  apatite,  magacsite,  rhomb  spar,  allanite,  yttrocerite,  cerium  ochre,  (on  the  scap- 
olite), spiueL 

BoxBOROUGti. — Scapolite,  spinel,  garnet,  augite,  actinolite,  apatite. 

Briguton. — Asbestus. 

Brimfirld,  (road  leading  to  Warren). — lolite,  adularia,  molybdenite,  miea,  garnet 

Carlisle. — Tourmaline,  garnet  I  scapolite,  actinoUte. 

Cuarlestown. — Prehnite,  laumonite,  stilbite,  chabazite,  quarts  crystals. 

Chelmsford. — Scapolite,  ehondrodite,  blue  spinel,  amianthuM  !  rose  quarts. 

Chester. — Hornblende,  scapolite,  zoisite,  spodumene,  indicolite,  apatite — majgaetie 
iron  and  chromic  iron,  (west  part)-— stilbite,  neulandite,  analcime  and  chabaaite. 

Chesterfield.— ^/tf«,  green^  and  red  tourmaline,  eleavelandite,  (albite),  lithia  sites, 
emoky  quartz,  mierolite,  spodutnene,  kyanite,  apatite,  rose  beryl,  garnet,  fmarts 
crystals,  staurotide,  tin  ore,  columbite^  erubeicite,  zoisite,  uranite,  brookite 
(eumanite). 

Conway. — Pyrolusite,  fluor  spar,  zoisite,  rutile  1 1  native  alum,  p^ena. 

Cummington. — Rliodonite!  cummingtonite  (hornblende),  white  iron  pyritet, 
garnet. 

Dedhah. — Asbestus,  galena. 

Deerpield. — Chabazite,  heulandite,  stilbite,  amethyst,  camelian,  chaleedony, 
agate. 

Fituhburg,  (Pearl  Hill). — Beryl,  staurotide  !  garnets,  molybdenitei 

FoxBORouoH. — Iron  pyrites,  anthracite. 

Franklin. — Amethyst. 
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G08HBN. — LUhia  mica,  albite,  tpodumene  !  blue  and  green  tcfwrmalvu,  hery^,  toUiie, 
smoky  quartz,  colmnbite,  tin  ore,  galena. 

Grbknfuld,  (in  sandstone  quarry,  half  mile  eaat  of  Tillage). — ^Allophane,  white 
and  greenish. 

Hatfibld. — Heavy  Spar,  yellow  quartz  crystals,  galena,  blende,  copper  pyrites. 

Hawubt. — MicaceouM  iron,  massiTe  pyrites,  magnetic  iron,  zoisite. 

Heath. — Pyrites,  zoieite, 

HiNSDALK.— Brown  iron  ore,  apatite,  zoisite. 

HuBBARDSTON. — Moitive  pyrites, 

Lanoastbk. — Kyanite,  ehxastolite  I  apatite,  staurotide,  pinite,  andalusite. 

Lbb. — Tremolitel  tphenel  (east  part). 

Lb50x. — Brown  hematite,  ffibbeite,  (!) 

Levbrstt. — Heavy  spar,  galena,  blende,  copper  pyrites. 

LETDBN.—Zbm/tf,  rutile, 

LrrruETON. — Spinel,  scapolite,  apatite. 

Ltnxfiblb. — ^Magnesite  on  serpentine. 

Martha's  Vinbtard. — ^Brown  iron  ore,  amber,  selenite,  radiated  pyrites. 

Mbndon. — Mica  I  chlorite. 

MiDDLBPiBLD. — Olossy  actinoUte,  rhomb  spar,  steatite,  serpentine,  feldspar,  drusy 
quartz,  apatite,  zoisite,  nacrite,  chalcedony,  tale  / 

MiLBXTRT. —  Vermiculite. 

Montague: — Specular  iron. 

Newburt. — Serpentine,  chrysolite,  epidote,  massive  garnet,  carbonate  of  iron. 

NawBURrpoRT. — Sepentine,  nemalite,  uranite. 

New  Braintree. — Black  tourmalifie, 

Norwich. — Apatite!  black  tourmaline,  beryl,  spodumenel  triphyline  (alte  red) 
blende,  quartz  crystals. 

Palmbb,  (Three  Rivers). — Feldspar,  prehnite,  ealc  spar. 

Peluam. — Asbestus,  serpentine,  quartz  crystals,  beryl,  molybdenite,  green  hometone, 

Plainfield. — Oummingtonite,  pyrolusite,  rhodonite, 

Richmond. — Brown  iron  ore,  giobsite  I 

RowK.— Epidote,  talc. 

South  Royalston. — Beryl  1 1  (now  obtained  with  great  difficulty),  mica  1 1  feld- 
spar I  ilmenite,  allanite.  Four  miles  beyond  old  loc,  on  farm  of  Solomon  Hey  wood, 
micat  beryl !  feldspar  I 

RussEL. — Schiller  spar  (diallage  ?)  mica,  serpentine,  beryl,  galena,  copper  pyrites. 

Sauous. — Porphyry. 

Sheffield. — Asoeetus,  pyrites,  native  alum,  pyrolusite. 

SUELBURNE. — Rutilc. 

SuuTKSBURT,  (east  of  Locke's  Pond). — Molybdenite. 

Southampton. — Galena,  white  lead  ore,  anglesite,molybdate  of  lead,  fluor,  heavy 
spar,  copper  and  iron  pyrites,  blende,  corneous  lead,  pyromorphite. 

Sterling. — Spodumene,  chiastolite,  spathic  iron,  mispickel,  blende,. galentL,  iron  and 
copper  pyrites. 

^rtonEaAV.—Ifephrite, 

0,  garnet,  apatite,  bog  ore. 

,  ^ ,     _ _^^  __  ^^ ,  prehnite,  chlorite,  ehlorophmte, 

spathic  iron,  green  malachite,  magnetic  iron  sand,  anthracite. 

Ttrinouam. — Pyroxene,  scapolite. 

UxBRiDGE. — Argentiferous  galena. 

Warwick. — Massive  garnet,  blaek  tourmaline,  magnetic  iron,  beryl,  epidote. 

Washington. — Oraphite, 

Wbstfield. — Schiller  spar,  (diallage),  serpentine,  steatite,  kyanite,  scapolite, 
actinoUte. 

Wbstford. — Andal'usite  ! 

West  Hampton. — Galena,  argentine,  pseudomcrphoui  9«M>rte. 

West  SpBiNoniLD. — Prehnite,  ankente,  satin  spar,  oeleatine,  bitominoui  ooal. 

West  SrooKBRnnii. — Hematite,  fibroua  pyrolusite,  spathic  iron. 

Whatblt. — Native  copper,  galena. 

WiLLiAMSBUBOb^-Zoisite,  pseudomorphovB  qiiartB»  apatite,  roaa  and  smoky  qnarti, 
galena,  pyrolusite,  copper  pyrites. 
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WiKDftOE. — ZoinU^  sctinolite,  rutUe  t 

WoBCEsm. — MUpieM,  idocrase,  pyrosene,  garnet,  amiAaUiYu,  bneholate,  fpatlue 
iron,  galena. 
WoBTmNOTON.— JTyimiiff^ 
ZoAB. — Bitter  spar,  tmlc 

RHODE  ISLANBi 

Bbibtol. — Ameihy$L 

Cbanston. — ^Actinolite  in  talc 

CumnERLAMD. — Mangafu§$f  epidoU,  t^noiiU,  garnet,  titaaiferoiis  iron,  magnetic 
iron,  red' hematite,  eopper  pyritea. 

FoeTER. — KyaniU, 

Johnson. — ^Talc,  brown  spar. 

Newport. — Seijtefitine, 

Portsmouth. — Anihraeiie,  graphite,  asbestos,  iron  pyrites.     ^ 

SiOTHFixLD. — Dolomite,  ctUc  9par,  hitter  mar,  naerite,  serpentine  (bowenite), 
tremolite,  asbestus,  quarts,  maffnetie  iron  in  cnlorite  slate,  toic  !  / 

Warwick,  (Natic  Tillage). — Ma9onite,  garnets,  graphite. 

WxsTKRLT. — Ilmenite. 

(X)NNEC?nCDT. 

Berlin.— Heavy  spar,  datholite,  blende,  quarts  crystals. 

Bolton. — Staurotide,  copper  pyrites. 

Bradletville,  (Litchfield). — iJauinQniite. 

Bristol. — Copper  glance,  copper  pyritee,  heayy  spar,  embciciie,  talc,  aUopkane, 
pyromorphite. 

Brookfield. — Galena,  calamine,  blende,  spodumene,  magnetic  pyrites. 

Canaan. — Tremolite  and  augite  !  in  dolomite. 

Chatham. — Mispickel,  smaltine,  chloanthite  (chathamite),  scorodite,  copper 
nickel,  beryl. 

Cheshire. — Heavy  apar  /  copper  glance  cryst,  embescite,  green  malaehite,\ho\iji, 
natrolite,  prehnite,  chabazite,  dathoUte. 

Chester. — Sillimanite  I  zircon,  epidote. 

Cornwall,  near  the  Housatonic — Oraphite,  pyroxene. 

Danbuey. — Danburite,  oliaoclase^  moonetone,  Drown  tonrmaline. 

Farminoton. — Prehnite,  chabazite  I  agate,  native  copper. 

Granby. — Green  malachite. 

Greenwigil — Black  tourmaline. 

Had  dam. — Chryaoberyl  I  beryl  I  epidote  t  tottrmaline  t  feldepar,  anthophyllite,  gar- 
net I  iolite  I  oligoclaee,  chlorophylltte  !  automolitey  magnetic  iron,  adularia,  apatite, 
columbitel  zircon  (calyptolite),  mica,  white  and  yellow  iron  pyrites,  molybdenite, 
aUanite,  bismuth,  bismuth  ochre. 

Hadlyme.—  Chabazite  and  stilbite  in  gneiss,  with  epidote  and  garnet. 

Hartford. — DathoUte,  (Rocky  Hill  quarry.J 

Kent. — Brown  iron  ore,  pyrolusite,  ochrey  iron  ore. 

Litchfield. — Kyanite  with  corundum,  apatite  and  andalosite,  ilmenite,  (waahing- 
tonite),  copper  pyrites. 

Ltms. — Garnet,  sunstone. 

Meriden. — Datholite. 

Middlefield  Falls. — Datholite,  chlorite,  d^c,  in  amygdaloid. 

Middletown. — Mica,  lepidolite  with  green  and  red  tomrmaline,  albite,  fddtpar, 
columbite !  prehnite, gamet,hexy\,  topaz, nranite,  apatite,  pitchblende j  at  lead  mine, 
galena,  copper  pyritee,  blende,  quarts,  ealcite,  flnor,  iron  p^ites,  sometimes  capillary. 

Milford. — Suilite,  pyroxene,  asbeatus,  zoisite,  verd-antique  marble,  pyrites. 

Kew  Haven. — Serpentine,  asbestos,  chromic  iron,  sahlite,  stilbite,  prehnite. 

Norwich. — Sillimanite,  monante  !  zircon,  iolite,  corandnm,  feldspar. 

.Oxford,  near  Humphreysrille. — ^Kyanite,  copper  pyrites. 
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Pltmouth. — Galena,  heulanditet  fluar. 

RoAUNG  Bkook,  (Gh«Bhire). — DatholUe  I  cale  spar,  prehnite,  aaponitd. 

Rbadinq,  (near  the  line  of  Danbnrv). — Fyroxen^  garnet 

RoxBURT. — Massive  tpathic  iron,  blende. 

Sausbitbt. — Brown  iron  ore,  oohery  iron,  pyrokuite,  triplite. 

Satbbook. — MolybdeniU,  stilbite,  plumbago. 

SiMSBUBT. — Copper  glance,  green  malachite. 

SoDTHBURT. — Rose  qaartz,  laomontite,  prehnite,  calo  spar,  heavy  spar. 

SouTHiNOToir. — Heavy  spar,  dftthoUte,  aateriated  quartz  crystals. 

Stafford. — Massive  pyrites. 

Stoninoton. — Stilbite  and  ehdbante  on  gneiss. 

That€bbb8 VILLI,  (near  Bridgeport). — Stilbite  on  gneiss,  babingtonitef 

Tolland. — Staurotide,  massive  pyrites. 

Trumbull  and  Monroe. — Ohlorophane,  topaz,  beryl,  diaspore,  magnetic  pyrites, 
iron  pyrites,  tungttate  of  lime,  wolfram,  (psendomorph  of  tungsten),  rutile,  native 
bismuth,  tangstio  acid,  spathic  iron,  mispickel,  argentiferous  galena,  blende,  scapo- 
lite,  tourmaline,  garnet,  fubite,  augite,  graphic  tellurium,  (?)  margarodite, 

Washinoton.— 7Wp/t^«,  ilmenite  !  (Washingtonite  of  Shepard),  diallogite,  natrolite, 
andaluHte  (New  Preston),  kyanite. 

Watkrtown,  near  the  Naugatuck. — ^White  sahlite,  monazite. 

Wkst  Farms. — Asbestus. 

WiNGHBSTKR  and  Wilton. — ^Asbestus,  garnet. 

NEW  YORK. 

ALBANY  CO.— Coktman's  LANDmow — Epsom  salt 
Guildbrland.— Ptffro^ifm. 
Watbrvliet. — QuartM  cryetali, 

ALLEGANY  CO.—Ofnk.—Petrolewn, 

GATTARAUGUB  CO.— Fbbboom.— /'f^nOnim. 

CAYUGA  CO. — ^Aububn. — ^Fluor,  epsom  salt. 
Cayuqa  Lake. — Sulphur. 
Ludlowvillb.— Epsom  salt. 
Springvillb. — ^Nitrogen  springa 

CH ATAUQUE  CO.— Fbedonia.— PtftrolMim,  carhuretted  hydrogen. 
Laona. — Petroleum. 

COLUMBIA  CO. — ^Ancbax  Lbad  Mini. — Galena,  blende,  copper  pyritee,  heavy 
spar. 
Austbrlitz. — Earthy  manganese,  molybdate  of  lead,  copper  mica. 
Hudson. — Selenite  t 
Lebanon. — Nitrogen  spring. 

DUCHESS  CO.— DovBB.— 6iarfM<  (Fobs  ore  bed). 

FiSHBiLL. — OraphUe,  green  acHnolite  I  tale,  hydrous  anthophyllite. 

Rhinebbok. — Granular  epidote. 

Union  Vale. — OibbeiU,  (at  Clove  mine). 

Amenla. — ^Brown  hematite. 

ESSEX  CO. — ^Albxandbia. — Kirby's  graphite  mine,  graphite,  pyroxene,  eeapdite, 
sphene. 

Crown  Ponrr. — Apatite,  (eup3n*chroite  of  Bmenone),  brown  tourmaline!  in  the 
apatite,  chlorite,  quartz  crystals,  pink  and  blue  calcite,  pyrites ;  a  short  distance 
south  of  J.  C.  Hammond's  house,  garnet,  ecapolite,  copper  pyrites,  aventurine  fetd- 
apar,  zircon  ;  magnetic  iron  (Peru). 

Lewis. — Tabular  spar,  eolephonite,  garnet,  labradoriie. 

LoNo  Pond. — A|>atite,  garnet,  pyroxene,  idoorase^  eoeeolitefl  eeapolite,  magnetio 
iron  ore,  blue  cale  spar. 


.  gunet,  magiutie  inm  at*. 

MonjAU,  nt  Sandford  Or*  B«d. — MagnHit  imt,  •psti 
feldapnr  :  at  Piehar  On  Bod,  magnulie  iron,  Ui^ptz, 
*■  Sew  OrL'  Bed,"  magnttitt,  tirtont. 

NiWFOUB.— XafrrMfarif*.  feldiur. 

PoBT  Hb.sbt. — Bntm  towwu/tiM,  mica,  ra—  yarh, 
pj/roxtnn,  liOrableDda,  cryit.  pvrilei,  noffntlie  jtyriUi, 
Cheever  Ore  B«d,  vith  iiugn«tita  mA  urptntiiu. 

Roucu'a  Kooc. — OrapkUt,  toinUar  far,  garntt,  nlapk 
iphtntt  coccolita. 
xin. — OaUjmar,  pyroxene,  eliomhoditi. 

TiconuerM*. — ffra^lii*,  pgroxent,  taJUile,  Ip/une,  1 
(Ut.  DefiuiM^ 

Wksttobt. — Labradorita,  prduila. 

ViLuuoRO. — TUnJw  (par,  coJofukotutf,  garnet,  grten 


OENESEE  CO.— ^eUiprtHjrfeontaiiiingsQlpliiir 


HERKIMER  CO.— Liitli  FALU.-Qnirti«ryM«fi,li 

te. 

MiDPLEviLLi. — QiMirli  ayUaiit  eale  ipiir,  brown  anc 

SALisBijBt. — Qkartarr^ol*/ 'blende,  galena,  iron  ani 

Staiul — Fibrous  caleatiue,  jfypttmu 


JEFFKSfSOS  CO.— Alkxani>ri«.— Hornblende,  orO^i 

Adams. — Floor,  cala  tufa,  barytei. 

ANtWEar. — Stirling  iron  mine,  ipiealar  iron,  eltala 

aicbeliferoua  iron  pyrites,  quarlt  tryilait,  pyritei;  at 

vor&lloi^al  heavy  spar  ;  near  Vrooman'a  lake,  cale  tpa 

tpAnu.  nuor,  culcita,  pyrites,  copper  pyrites; 

:e.  (rorm  of  David  Egglesou),  terpeniine,  tourma 

Ui.jtHU,  (in  the  Rt.  Lawrence).— ?oi(rnwiiti«, 

hi\.—AgaTit  minerai,  calo  tnfa. 

.B.  FaiNT. — Mattive  htavy  ipar  (exhanBted). 

Esu. — FtuoT,  ealnie,  specular  iron  ore.  homblend 

Ltud  with  the  apeculur  iron),  celestiee,  stroutian 
ilit}-  of  fluor  ia  exhauttcd. 

Watkbiowk. — nemolite,  agaric  mi»eral,  calo  tufa,  eel 
[This  vuiinty  adjoins  Si  Lawrence  Co.,  and  the  loci 


LEWIS  CO.— DixNA,  (localities  mostly  near  janctioi 
tnrv  racka,  aod  within  two  miles  of  Natural  Bridge 
green  tocrolite.  feldtpar,  tremolile,  black  pyroxene,  ■] 
drusy  quarti,  cryst.  pyrites,  magnetic  pyrites,  blue 
Hlaerita,  zircon,  graphite,  chlorite,  apecular  iron,  bog  ii 
■Magnetic  iron  or«,  pyrites. 

LowvTiLB. — CalcifBaT,  floor  apar,  pyritea.  galena,  bte 

MAsTiNAiiUaau. — Wad,  galena,  etc,  but  mioe  not  no* 

Watson,  Baxiii.i. — Bog  iron  ore. 
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NEW  YORK  CO.— CJorlabe's  Hoot— Apatite. 

KiNOftBUDOB. — JV^molUe,  pyroxene,  miea,  iourtnaline,  pyrites,  mtile. 

Harlbm, — ^Epidote,  apophyllite,  etilbite,  toormaline,  Tiyianite,  lamellftr  feldspar, 
mica. 

New  York. — Serpentine^  amianihue,  aotinolite,  UXc,pyraxetti$f  hydrous  anthophyl- 
lite,  garnet,  staorotide,  molybdenite,  graphite. 

NIAGARA  CO.— Lbwiston.- J^om  ealt. 

LooKPOBT. — Oelestine,  c<Ue  epar^  eelenite,  anhydrite, Jluar, pearl  spar,  blende, 

Niagara  Falls. — Ccie  epar,  fluor,  blende. 

ONEIDA  GO. — BooNTiLLB. — Oale  epar,  tabular  epar,  eoecolite, 
Clinton. — Blend«^  lenticular  argiUaeeoue  iron  ore;  in  rocks  of  the  Clinton  Groop, 
strontianite,  celestine,  the  former  covering  the  latter. 

ONONDAGA  CO.— Camit.lus.- ^entto  and^otM  gypeum. 
BfANLiDs.— O^fiim  and  floor. 
Straousb. — Serpentine,  celestine. 


ORANGE  CO. — Cornwall. — Zircon,  chandrodite,  hornblende,  epinel,  nuueive  feld- 
spar, fibroue  epidote,  hndsonite^  ilmenite,  serpentine,  boltonite.  ^ 

Dkkb  Park. — Oryst.  pyrites,  galena. 

Monrob. — Mica!  spnenet  garnet,  colophonite,  nndote,  ehondrodite,  allanite,  bn- 
cholsite,  brown  spar,  boltonite,  spinel,  hornblende,  talc,  Umenite,  magnetic  pyrites^ 
common  pyrites,  chromic  iron,  graphite. 

At  WiLKs  and  O'Nbil  Mine  m  Monroe. — ^Aragonite,  magnetite,  dimagnetite 
(psead  f ),  jenkinsite. 

At  Two  Ponds  in  Monroe. — Pyroxene  t  chandrodite,  hornblende,  seapolite  I  tircon, 
sphene,  apatite. 

At  Grsbnwood  Furnacb  in  Monroe. — Chrondrodite,  pyroxene  t  mica,  hornblende, 
spinel,  seapolite,  biotite  I  ilmenite. 

At  Forest  of  Dban. — Pyroxene,  spinel,  zircon,  seapolite,  hornblende,  boltonite. 

Town  of  Warwick. 

Warwick  Villagb. — Spinel,  tircon,  serpentine!  brown  spar, pyroxene  t  hornblende! 
pseudomorphous  steatite,  feldspar  !  (Rock  Hill),  Umenite,  elintonite,  tourmaline,  (R. 
H.^,  rutile,  gpheoe,  molybdenite,  mispickel,  white  iron  pyrites,  common  pyrites, 
yellow  iron  sinter. 

Amity. — Spinel,  garnet,  seapolite,  hornblende,  idocrase,  epidote  I  elintonite!  magnetic 
iron  !  ^ourmaitn«,warwickite,  apatite,  chondrodite,  ilmeniU),  talc  !  pyroxene !  rutile, 
zircon,  corundum,  feldspar,  sphene,  oalc  spar,  serpentine,  schiller  8par.(f) 

Edbnyillb. — Apatite,  chondrodite  !  hair  brown  hornblende  !  tremolite,  spinel,  tour- 
maline, warwickite,  pyroxene,  sphene,  mica,  feldspar,  mispickel,^  orpiment,  rutile,  il- 
menite, Bcorodite,  copper  pyrites. 

West  Point. — Feldspar,  mica,  seapolite,  sphene,  hornblende,  allanite. 

PUTNAM  CO. — Carmxl,  (Brown's  quarry). — Anthophyllite,  schiller  spar,  (f)  or- 
piment, mispickel 

Cold  SpRiNG.^3habacite,  mica,  sphene. 

Patfkrson. —  White  pyroxene  !  catc  spar,  asbestus,  tremolite,  dolomite,  massive  py- 
rites. 

Piiillifstown. — TVemolite,  amianthus,  serpentine,  sphene,  diopside,  green  croeolite, 
hornblende,  seapolite,  stilbite,  mica,  laumontite,  gurhofite,  calc  spar,  magnetic  iron, 
chromic  iron. 

Phillips  Ore  Bed. — Hyalite,  actinolite,  mcusive  pyrites. 

RENSSELAER  CO.— Hoosio.— Nitrogen  springs. 
Lansinoburgh. — Epsom  salt,  quartz  crystals,  iron  pyrites. 
Trot. — Quarts  crystals,  iron  pyrites,  selenite, 

RICHMOND  CO. — Rossvillb. — Lignite,  cryst,  pyrites. 

Quarantine. — Asbestus,  atnianthus,  arngonite,  dolomite,  gurhofUe,  brocite,  serpen- 
tine, taU. 
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DiAiroKO  Isut,  (Lake  George.)— ^^0  *p<T,  ^[uartM  eryttaU. 

Glkmit'b  Falls. — Rhomb  spar. 

J0HN8BURO. — Fluor  !  sirc<m  1 1  graphite^  ierpenUne,  pyrUe». 

WASHINGTON  00.— Foiw  Axv.—OrapkU*, 

Grantillb. — Lamellar  pyroxene,  maasiTe  feldspar,  epidote. 

WAYNE  CO.— WoLOOTT.— ir«a«y  epar, 

WESTCHESTER  CO.  Anthony's  Nobb.— ^/la^ite,  pyrites,  ealeite  !  in  very  large 
tabular  crystals,  grouped  and  sometimes  incrosted  with  dmsy  quarti. 

Datxnpobt's  Nsok. — Serpentine^  garnet,  sphene. 

Eastohsstkb. — Blende,  copper  and  iron  pyrites,  dolomite. 

Hastings. — TremolUe,  white  pyroxene. 

New  Roohklle. — Serpentine ,  brucite,  quartz,  mieaf  tremolite,  garnet. 

Pxbkskill. — Mica,  feldspar,  hornblende,  stilbite. 

Rtb. — Serpentine,  chlorite,  black  toumuUine,  tremolite,  kerolite. 

SiNosiNO.— oPyroomitf,  tremolite,  iron  opriUe,  copper  pyrites,  beryl,  asurite,  green 
malachite,  whi^  lead  ore,  pyromorpnite,  anglesite,  yauquelinite,  galena,  natire 
silver. 

Wist  Farxs.— Apiitite,  tremolite,  garnet,  stilbite,  heulandite,  chabazite,  epidote, 
sphene. 

ToNKCBS. — IVemolite,  apatite,  calo  spar,  analcime,  pyritee,  tourmaline. 

YouLTOWN. — Sillimanite,  monoMite,  magnetic  iron. 

NEW  JERSEY. 

Andoveb  Iron  Mink  (Sussex  Co\ — Willemite,  brown  garnet. 

Allentown,  (Monmouth  Co.) — ^Virianite. 

BsLviLLB. — Copper  mines. 

Bkroen. — Cole  epar,  datholite,  thomeonite,  pectolite  (called  stellite),  analcime,  apo- 
phyllite,  prehnite,  sphene,  stilbite,  natrolite,  heulandite,  laumontite,  chabazite,  py- 
rites, pseudomorphous  steatite  imitative  of  apophyllite. 

Brunswiohl — Copper  mines ;  native  copper,  malaehite,  mountain  leather. 

Brtax. — Chondrodite. 

Cantwcll's  Bridok,  Newcastle  Co.,  three  miles  west. — Yivianite. 

Danville,  (Jemmy  Jump  Ridge). — Graphite,  chondrodite,  augiie,  mica. 

Flbmington. — Copper  mines. 

Frankfort. — Serpentine, 

Franklin  and  Sterling. — Spinel!  garnet!  rhodonite!  foillemite !  franklinite !  red 
tine  ore  !  dyduite  !  hornblende,  tremolite,  chondrodite,  white  ecapolite,  black  tourma^ 
line,  epidote,  pink  cale  spar,  miea,^  actinolite,  augite,  sahlite,  coccolite,  asbestus, 
Jefferionite  (augite),  calamme,  graphite,  iluor,  beryl,  galena,  serpentine,  honey-col> 
ored  sphene,  quartz,  chalcedony,  amethyst,  zircon,  molydenite,  vivianite.  Also 
aigerite  in  gran,  limestone.  The  zinc  ores  and  franklinite,  especially  at  Sterling 
Hill  in  Sterling,  the  jeffersonite  at  Mine  Hill,  in  Franklin. 

Franklin  and  Warwick  Mts. — Pyritet, 

Greenbrook. — Copper  mines. 

Grioostown. — Copper  mines. 

Hamburgh. — One  mile  north,  epinel !,  tourmaline  !,  phlogopite,  hornblende,  <fr«., 
Umonite,  specular  iron. 

Hoboken. — Serpentine,  brueite!  nemalite  (or  fibrous  brucite),  aragonite,  dolomite. 

HURDSTOWN. — Apatite,  magnetic  pyrites,  magnetite. 

Imlbttown. — Yivianite. 

Lock  WOOD. — Graphite,  chondrodite,  talc,  augite,  quartz,  green  spineL 

Montville,  Morns  Co. — Serpen  tine«  chrysotile. 

MuLUCA  Hill,  Gloucester  Co. —  Vivianite  lining  belemnites  and  other  fossils. 

Newton. — Spinel,  blue  and  white  corundum,  (exhausted),  mica,  idocrase,  kom^ 
blende,  tourmaline,  tcapolite,  rutile,  pyrites,  tale,  calc  spar,  heavy  spar,  peeudomor- 
phoue  steatite, 

pATnaBOV,— Datholite. 
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Schutlsk'b  Mun». — Gre«n  malachite,  red  copper  ore,  native  copper,  chryoooiU. 

SoMXBTLLLE. — Red  cooper  are,  natwe  copper,  ckfywocolkk,  green  malachite,  Ditomen, 
(two  miles  to  the  northeast). 

Spabta. — CKtmdtodiU  !  epiftd,  si^phire,  green  talc,  graphite,  epidote,  augite. 

SuGKASUXHT,  on  the  Morris  canaL — Bnnm  tgtaiUe  in  magnetic  pyrites. 

Tnamosf. — Zircon,  amber,  lignite. 

Ykbsiox. — Oreen  tpin^,  ehondrodiie,  red  eafphire,  kombUmde,  pyriUe,  phlogopUe, 
mpfkite,  limonite,  ratile,  sphene,  ilmenite,  airoon,  floor,  margante. 

WooDBaioas. — Copper  mine. 

Nora— From  Amity,  V.  Y.,  to  AndoTer,  N.  J.,  a  distance  of  about  thfKy  miles, 
the  ontcropping  limestone,  at  different  points,  affords  more  or  leea  of  the  minerals 
ennmerated  as  occurring  at  Franklin.     (See  OeoL  Rep,  on  N.  J.,  by  H.  IX  Rogers). 

FENNSYLVANIA. 

AT>Alfa  CO. — ^Rbaddto. — ^Molybdenite  in  quarts,  nreon,  magnetic  iron  ore. 

BERKS  CO. — ^At  Joim*s  Mum,  near  Moboahtowit,  green  malaekUe  I  oenaiti^ 
ekryeoeoUat,  oct.  and  dodeo.  magneUe  iron,  iron  p^tes,  copper  pyrites ;-4wo 
nules  to  the  northeast,  graphite,  sphene ;  at  Steel's  Junes,  oetaiedral  emd  wicacswn 
troa  ore,  coccolite. 

BUCK'S  CO.— Opposite  N^ew  Hope,  to%»rmalineI;  near  AtUeboro*,  at  Yanars- 
dale's  limestone  quarry,  MmklUe,  scapoUte,  sphene,  green  coccolite,  graphite,  green 
mica. 

CARBON  CO.— At  Mauch  Chunk,  crytL  iron  pjfrUee,  selenite. 

CHESTER  CO. — ^BntMiNODAM. — Kerolite,  amethyst,  quarts  cryst.,  serpentina 

E.  BaADroED. — On  BCinorcus  Hill,  green,  blue  and  gray  kyanUe,  apatite,  allaaite ; 
on  A.  Taylor's  /arm,  sphene,  crjrst  ^smoky  quarts;  on  the  farms  of  B.  Jfopes,  Bl 
Price,  L.  Sharpless,  ana  S.  Entrikin,  amethyst;  near  Strode's  mill,  asbestos,  magne- 
site,  marmolite,  garnet ;  near  T.  Hoope's  saw  mill,  epidote,  aebestue;  on  Osbom's 
Hill,  sphene.  mang^neeian  garnet,  wad,  tourmaline,  actinolite,  anthophyllite,  feld- 
spar, fetid  caloite;  near  the  Black  Horse  Inn,  rutile. 

W.  Bradford. — Near  A.  JackBon*s  limestone  quarry,  green  k^anite,  rutile,  scapo- 
Ute, iron  pyrites ;  near  Marshairs  mill,  chromic  iron,  serpentine ;  at  Poor  Houm 
(limestone)*quarry,  (called  also  Baldwin's),  four  miles  north  of  Unionville,  and  six 
west  of  Wej»tche«ter,  rutile!  in  brilliant  acicular  crystals ;  cryst.  ealc  spar,  cryst 
dolomite,  zoi^ite  in  quartz,  tale  in  implanted  crystals  on  dolomite,  cheeteriitet  (in 
fine  crystals  implanted  on  dolomite),  quartz  crystals. 

CuESTER  Springs. — Gibbeite,  in  an  iron  mine;  near  CoYcntryville,  in  Chrisman's 
limestone  quarry,  augite,  sphene,  graphite,  zircon  !  in  iron  ore  about  half  a  mile 
from  the  village  on  French  Creek. 

West  Gosiikx. — Amianthus,  asbestus,  precious  serpentine,  cellular  quartz,  jasper, 
chalcedony,  drusy  quartz,  chlorite,  marmolite,  dolomite,  cryst  carb,  magneeia ! 
chromic  iron !  magnetic  iron ;  near  Westchester  Water  Works,  zoisite,  (rare,  not 
found  now). 

Kbix's  Iron  Mnnt  near  Knauertown.— J^o»-/«Ti,  pyroxene,  metaxite,  micaceoms 
iron  ore,  aplome  !  !  actinolite,  yellow  octahedral pyritet,  copper  pyrites  in  tetrahe- 
drons, red  tjarnet !  malachite,  hornblende  (var.  byssolite). 

Kexnet  TowNSHir. — Actinolite!  (rare  on  Gregg's  farm),  brown  tourmaline, brown 
mica,  epidote,  trcniolite,  scapolite,  aragonite ;  at  Pearce's  paper  mill,  zoisite,  epi- 
dote, wnittone  ;  on  R.  Lamborne's  farm,  chabazite  in  small  brownish  yellow  cryst- 
als, (rare),  zeolite ;  at  Gause's  corner,  epidote, 

Knauertowx. — North  of  Pughtown,  graphite,  sphene,  cryst  magnetic  iron;  in 
Chrismard's  Iron  Mine,  zircon. 

London  Grovl — In  Jackson's  limestone  quarry,  yellow  tourmaline!  (rare),  fib. 
tremolite ;  at  Pusey's  quarry,  rutile,  tremolitc 

Nbw  Garden  Towxship.— At  Nevin's  limestone  quarry,  brown  Umnnaline  !  scapo- 
lite, brown  and  green  mica,  rutile,  aragonite,  keuUin, 
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NcwuN. — See  Unionville*  below. 

East  Marlboro. — Bpidotef  and  nearly  white  tourmaline,  (rare). 

Oxford. — ^Iron  pyritea,  garnets. 

NoTTnioHAM. — At  Scott's  chrome  mine,  ehrimUe  ir&n,  foliated  tale,  marmolite,  ser- 
pentine, chalcedony;  at  the  Magnesian  Quarry,  magnesite,  mannolite,  serpen- 
tine. 

PARKSBUBa,  (in  township  of  Sadsbnry). — In  the  soil  for  seven  miles  alons  the  ral- 
ley,  rtUile  ! ;  northeast  of  the  village,  amethyst,  tourmaline,  epidote,  (in  al>oiilder). 

Prnn. — Garnets,  figure  stone. 

Prnnbburt  Township. — On  Cephas  Cloud's  £arm,  brown  ga/mete  / ;  J.  Dilworth's 
farm,  near  Pennsville,  mica  1  /  (in  six-sided  prisms  from  one  quarter  to  seven  inches 
across);  at  Harvey's  lime  quarry,  on  the  ^randywine,  ehondrodite;  quarter  of  a 
mile  aoove  the  last,  at  WnL  Burnett's  lime  quarry,  sphene,  diopside,  augite,  coc- 
eolite. 

Phbkixvillb. — In  Railroad  7>innell,  pearl  epar  (exhausted),  dolomite,  yellow  blende, 
iron  pyrites ;  at  Wheatley's  Mine,  pyromorphite  I  eerueite  I  cryst.  quartz,  galena, 
angleeite  I  copper  pyrites,  heavy  spar,  fluor,  teulfenite  I  calamine,  cerasine  f ,  vana- 
diaitef,  phosphate  of  copper,  chromate  of  lead. 

PoTTSTowN,  near  French  Cr. — (Elizabeth  Mine). — Ironpyritee/  (in  octahedrons), 
copper  pyrites,  magnetite,  dark  brown  garnet,  molybdenite. 

U  NioNviLLE.— One  and  a  half  miles  northeast,  on  Serpentine  Barrens,  corundtan  ! 
massive  and  cryst.  (often  in  loose  crystals  and  also  in  albite,  the  loose  crystals 
mostly  covered  with  a  thin  coating  of  steatite,  sometimes  with  gibbsite),  talc, 
areen  Ummialine  (with  flat  or  pyramidal  terminations),  liffniform  asbestus,  yellow 
oeryl  (rare),  serpentine,  brucite,  ekromie  iron,  quartz  crystals,  areen  quartz,  actino- 
lite,  clinochlore  in  cryst,  diallage,  granular  albite  (H.==7),  adularia,  oligoclase,  hal- 
loysite,  margarite,  euphyllite,  allanite,  hematite,  chalcedony ;  half  a  mile  southwest, 
on  T.  Webb  s  farm,  serpentine,  chromic  iron,  (mas.);  two  and  a  half  miles  south- 
west, in  R.  Bailey's  lime  quarry,  fib.  tremoUte,  mussite ;  kyanite,  margarodite;  two 
miles  southwest,  at  Pusey's  saw  mill,  zircon  (cryst.  small,  loose  in  the  soil,  rare),  ru- 
tile  ;  one  mile  south,  on  the  farm  of  Baily  and  Brothers,  bright  yellow  and  nearly 
white  tourmaline  I  (rare),  orthoclase  (chesterlite),  albite  I  (inaccessible) ;  two  miles 
east,  near  Marlborough  meeting  house,  epidote  t  (rare),  serpentine,  acicular  black 
tourmaline  in  white  quartz ;  one  mile  west,  near  Logan's  quarry,  staurotide,  kya- 
nite, yellow  tounnaline,  (rare) ;  at  Edward's  lime  quarry  near  the  last,  purple  fluor, 
rutile;  four  miles  west,  in  limestone  quarries  of  West  Marlborough,  near  Doe  Riv- 
er Village,  scapolite,  rutile,  tremolite. 

Wbstohxstxr. — One  and  a  half  mile  north,  hydromagnesiie,  clinochlore,  brucite,  in 
serpentine,  zircon,  two  miles  west ;  one  and  a  half  mile  northwest,  pitch-black 
allanite;   B.B.  intumeeces  very  readily  (6.  2*6) ;  8  m.  south,  clinochlore, phlogopOe. 

WiLLisTowN. — ^Magnetic  iron,  chromic  iron,  aotinolita 

COLUMBIA  CO. — At  Webb's  mine,  yellow  blende  in  oale  spar;  near  Bloomburg, 
cryst  magnetic  iron. 

DAUPHIN  CO. — ^Near  Hummerstown,  green  g^amets,  cryst  smoky  quartz,  cryst 
feldspar. 

DELAWARE  OO.-tAston. — Near  Village  Green,  amethyst,  corundum,  emerylite, 
staurotide,  sillimanite,  black  tourmaline,  pearl  mica,  asbestus,  anthophyllite ;  near 
Tyson's  Mill,  garnet,  staurotide ;  at  head  of  Peter's  Mill  Dam,  in  a  orook,  garnet 
resembling  pyrope. 

Birminodam. — At  Bullock's  quarry,  zircon,  bucholzite,  fibrolite,  nacrite. 

Chbstkr. — Amethyst,  black  tourmaline ;  in  BurVs  quarry,  beryl  I !  black  tourma- 
line 1 1  feldspar  I  manganesian  garnet,  cryst.  pyrites ;  on  Chester  Creek,  at  Carter's, 
molybdenite,  molybdie  ochre,  copper  pyrites,  tourmaline,  kaolin  ;  at  Little's  quatry, 
brown  garnets,  tourmaline ;  near  Henvi's  quarries,  amethyst  in  geodes. 

CniciiESTKR. — Near  Trainer's  Mill  Dam,  Mryl,  tourmaline,  cryst  feldspar,  kaolin ; 
on  W.  Eyre's  farm,  tourmaline  /  / 
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CSoMOoiD. — On  Green's  Greek,  fameU  reeembling  pyrope,  huckohUe,  mica  t  in 
hexagODml  prisois,  b^yl,  actinolite,  anthophyllite*  fibrolite,  rutile!  in  eapUlmrj 
erystaU  in  the  cavities  of  eeUuhur  rose  quarti. 

Dabbt. — ^Kyanite,  soisite,  (in  a  boulder) ;  near  Gibbon's,  garnets,  stanrotide. 

Edokmokt. — 1  m.  EL  of  Edoemont  Hall,  near  the  road,  ratile  in  qnaria^  amethyst, 
oanfd  of  manganese,  cryst.  fddspar. 

liEirKBTiLLB. — Beryil  in  granite;  in  Judge  Leiper's  QnarrieSp  beryl,  UmmuUitUj 
^^iUf  garnet,  cryst  feldspar,  mica;  at  Morris's  Ferry,  kyanite,  iiliimaniU,  ^miUe, 
red  gametf  mica;  at  Hill's  Quarries,  chabaritc,  stilbite,  xeolite,  ^epidote,  sphene, 
albite,  calcite,  cryst.  pyrites ;  near  Leiper's  Chnrch,  on  the  edge  of  a  wood,  mnda^ 
hmte,  apatite,  tourmahne,  mica,  grar  l^fonite. 

Marpl& — Jbwrmalinet ;  on  A.  Worrairs  farm,  andalunU,  tourmaline;  near  C 
Pslmer's  Mills,  beryl,  tourmaline,  actinolite,  amethyst 

MiNBBAL  Qium— Corundum  t  aveniurine  /eldnar  (snnstone),  chatoyant  feldspar 
(moonstone),  acHnolite,  green  eoeeoliU,  green  fidepar  I  chromic  iron,  cryst  green 
quart!,  fenuginous  quarts,  asbestus,  hydrous  anthophyllite,  brown  garnet  /  magne> 
site,  marmolite,  bronate,  chalcedony,  umonite,  labradorite,  float  stone,  red  garnet, 
b^rl,  serpentina 

noYiDBfOB. — ^At  Blue  HiU,  serpentine,  cryst  green  quartz  in  green  tale,  asbestus, 
talc,  anthophyllite,  aetinoUte^  hydrous  anthopnylUte ;  on  M.  Hunter's  farm,  emt- 
thvit  /  (one  finely  colored  crystal  found  weighing  oyer  1  lbs.),  andaiueite. 

Radnxb.— Garnets,  mannolite,  deweylite,  serpentine,  chromic  iron,  asbestus, 
magnesite. 

&KnfornELD. — Andalueiie;  on  Abby  Worrall's  £srm,  tounnaline,  beryl,  ilmenitet, 
garnets;  on  Fell's  Laurd  Hill,  bergl,  f;amet;  near  Beattie's  Mill,  staurotide,  apa- 
tite; near  Lewis's  Paper  Mill,  tourmahne,  mica. 

HUNTINGTON  (X>.— Near  Frankstown,  in  the  bed  of  a  stream,  and  on  the  side 
of  a  hill,  fibreme  eeleeiine,  abundant 

LANCASTER  CO.  — Near  Texas,  in  the  south  part  of  the  county,  at  Wood's 
Chrome  BCine,  emerald  nickel,  penniie,  keemmererite,  millerite,  baltimoriief  chremie 
iron,  tnarmolite,  piorolite,  kgiromagneeite,  bruoite,  dolomite,  cryst  magnesite,  cal- 
cite, serpentine;  at  Low's  Mine,  hydromagneeite,  brucite,  pterdite!  wMigneaUe, 
chromic  iron,  talc,  emerald  nickel,  serpentine,  baltimorite;  on  M.  Boice's  nrm,  N. 
of  the  village  in  the  soil,  eryet.  pyritee  I  anthophyllite,  marmolite,  magnesite ;  near 
the  Rock  Spring,  chalcedony,  carnelian,  moss  affate,  sreen  tourmaline  in  talc,  ti- 
tanic iron,  cryst.  magnetic  iron  in  chlorite ;  at  Reynold's  Mine,  calcite,  talc,  picro- 
lite;  at  Gap  Mine,  magnetic  pyrites  (containing  nickel),  copper  pyrites,  actin- 
olite ;  at  Safe  Harbor,  iron  ores ;  Pequea  Valley,  8  m.  S.  of  Lancaster,  argentiferous 
ealena  (250  to  800  oz.  of  silver  to  the  ton);  4  m.  N.  W.  of  Lancaster,  on  L.  and  H. 
Railroad,  calamine,  galena,  blende. 

LnTLB  Britain. — Anthophyllite. 

LEBANON  CO. — Cornwall,  adjoining  Lancaster  Co. — Pyrites  !  in  cnbo-octahe- 
drons,  brilliant  steel  tarnish,  native  copper,  red  copper,  azuritc: 

LEHIGH  CO. — Near  Friedensville  in  the  Sancon  Valley,  calamine!  (valuable 
mine),  lanthanite,  cryst  quartz,  malachite,  pyrolusite,  wad ;  near  Allentown,  mag 
netic  iron,  pipe  iron  ore ;  near  Bethlehem,  m  S.  Mountain,  allanite  in  syenite. 

MONROE  CO. — In  Cherry  Valley,  calc  spar,  chalcedony,  cryst  quartz ;  in  Po- 
conoe  Valley,  near  Judge  Mervine's,  cryst  quartz. 

MONTGOMERY  CO.— At  Perkiomen  Copper  Mine,  azurite,  blende,  galena,  j)yrxh 
fnorphite,  cerueite,  molybdate  of  lead,  angleeite,  heavy  tpar,  calamine,  copper  pyrites, 
green  malachite,  chrysocolla ;  at  Henderson's  Marble  Quarry,  calc  epar  ;  about  one 
mile  N.  of  Henderson's,  in  the  bank  of  railroad,  cryst  quartz  in  geodes ;  at  Spring 
Mills,  cacozene,  lepidokrokite,  spathic  iron  ;  near  the  Gulf  Mills,  linumite,  garnets, 
chromic  iron ;  in  Franconia  town8hip,(f )  gold. 

NORTHUMBERLAND  CO.— Opposite  Selim's  grove,  calamine. 

NORTHAMPTON  CO.— Near  Easton,  mreon  I !  (exhausted),  nephrite,  coooolite. 
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tremolite,  calamite,  pyroxene,  sablite,  limonite,  nuignetio  iron,  purple  calc  spar ; 
near  Bethlehem,  at  tne  South  Mountain,  allanite,  magnetite,  epidote,  orown  garnet, 
black  spinel  and  tourmaline  in  syenitio  gneies. 

PHILADELPHIA  GO.--On  the  Schuylkill,  near  foot  of  inclined  plane,  laumontUe, 

Sirnet,  tourmaline,  mica  ;  on  the  Schuylkill,  a  fourth  of  a  mile  from  the  Suspension 
ri<lgo>  yellow  uranitOi 

Chunut  Hill. — MUm,  MrpenHne,  dolomite,  oMbettuif  nephrite,  talc,  Umrmaline, 
sphene,  apatite,  tremolite. 

Gbrmaktown. — Mica,  apatite,  feldspar,  beryl,  garnet 
Banks  op  Wissahiooon. — Actinolite,  garnet,  staurotide. 
Fbakkfobd. — Qamet,  staurotide,  iron  pyrites. 

Ck)MGHiKooKx.— Staurotide,  garnet,  ar^laceous  iron  ore ;  near  Manyunk  Tunnell, 
stilbite,  chabazite  (rare  in  sn^  brownish-yellow  crystals). 

YORE  CO. — C(Ue  tpar  (transparent),  eryti,  tmohy  quarU,  ciyst  pyriU%  ;  in  Slate 
Quarries  near  the  Susquehannah,  wavmite. 

DELAWABK 

NEWCASTLE  CO.— Brandywine  Springs,  ImeMgUe,  JihrolUe  abundant,  sahlite, 
pyroxene. 

Dixon's  Feldspar  Quarries,  6  miles  N.  W.  of  Wilminf^n,  (these  Quarries  hare 
been  worked  for  the  manufiscture  of  porcelain),  tuhdana,  albtte,  heryl,  apatite,  cin- 
namon stone  I  /  (both  granular  like  that  from  Ceylon,  and  crystallised,  rare),  mas- 
nesite,  serpentine,  aslMstus,  black  tourmaline  I  (rare),  indicolitel  (rare),  sphene  in 
pyroxene,  xyanite. 

Dupont's  Powder  Mills,  "  hjrpersthene.*' 

Eastburn's  Limestone  Quarries,  near  the  Pennsvlyania  line,  tremoiite,  Ikroneite. 

QuAMtTyiLLx. — Qamet,  spodumene,  fibrolite,  sillimanite. 

Near  Newark  on  the  railroad,  spharosiderite  on  drusy  quartz,  jasper,  (ferruginous 
opfd),  cryst  spathic  iron  in  the  carities  of  cellular  quarts. 

Wilmington. — ^In  Christiana  quarries,  metalloidal  aiallage, 

Eennett  turnpike,  near  Centreyille,  kyanite  and  garnet 

KENT  CO.—Near  Middletown,  in  Wm.  Polk's  marl  pits,  vivianite  ! 
On  Chesapeake  and  Delaware  Canal,  retinasphalt,  iron  pyrites,  amber. 

SUSSEX  CO.— Near  Cape  Henlopen,  yiTianite. 

MARYLAND. 

Baltdiorx,  (Jones's  Falls,  If  miles  from  Bi— CSiabazite  (haydeniteV  heulandite 
(beaumontite  of  Lery),  pyrites,  lenticular  carK>onate  of  iron,  mtco,  etilbte. 

Sixteen  miles  from  Baltimore,  on  the  Gunpowder. — Graphite. 

Twenty- three  miles  from  B.,  on  the  Gunpowder.— ^TWc 

Twenty-five  miles  from  B.,  on  the  Gunpowder. — Maanetie  iron,  tohene,  pyenite. 

Thirty  miles  from  B.,  in  Montgomery  Co.,  on  £arm  of  S.  Eliot---Gold  in  quartz. 

Eight  to  twenty  miles  north  of  B.,  in  limestone. — IVemolite,  augite,  pyritee,  brown 
and  yellow  tourmaline. 

Fifteen  miles  north  of  B. — Skff-ldue  ehaleedony  in  granular  limestone. 

Eighteen  miles  north  of  B.,  at  Scott's  Mills. — Magnetic  iron,  kyanite. 

Barb  Hills. — C^romie  iron,  aebeetue,  tremolite,  tale,  hornblende,  serpentine,  chal- 
cedony, meerschaum,  htdtimoTite,  copper  pyritee,  magnetite. 

Caps  Sable,  near  Magothy  R.— Amoer,  pyrites,  alum  slate. 

Cakboll  Co.— Near  Sykesrille,  Liberty  Mines,  gold,  magnetic  iron,  pyritee  (oeta- 

fdrjne),  ccpper  pyritee,  Wnnmite  (carr^"**-^  -"  '^•^  *^f  «;/»v.»i  /«/»*  •n.i«r.^^\.  -4. 

itapsco  Mines,  near  Finksburg,  erube§ 
netic  iron,  copper  pyrites ;  at  Mineral  B 
nickel  (see  above),  gold,  maffuetic  iron. 

Cecil  Co.,  north  part — Vkromie  iron  in  serpentine. 
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BuRKB  Ca — Gk>ld,  monazite,  nroon,  beryl,  e^rundunif  garnet,  sphene,  graphite, 
iron  ores. 

Cabarrus  Co. — Pheniz  mine,  gold,  barytet,  eoj^per  pyrite%,  auriferous  pyrites, 
quartz  pseudomorph  after  bary tea,  tetradymite ;  Pioneer  Mines,  gold,  linaonite,  py- 
rolusite,  bamharatite,  yoolfram,  tteheelite,  tungstate  of  copper,  ted/ranUne,  diamond, 
chrysocolla,  copper  glance,  molybdenite,  copper  wfritee,  iron  pyritee  ;  White  Mine, 
needle  ore,  copper  pyrites,  bary tes ;  Long  and  Muse's  Mine,  argentiferous  galena, 
iron  pyrites,  copper  pyrites,  limonite ;  Boger  Mine,  tetradymite;  Fink  Mine,  ralu- 
able  copper  ores;  Mt.  Makins,  tetrahedritef  magnetite,  talc,  blende, pyrites,  galena. 

Caldwkll  Co. — Chromic  iron, 

Chatham  Co. — Mineral  coal,  pyrites. 

CncROKKE  Co. — Iron  ores,  gold,  ffalena,  corundum,  rutile. 

Datidson  Co.— Kin^s  now  Washington  Mine,  native  silver,  cemsite,  anglesite, 
scheelite,  pyromorphite,  galena,  blende,  malachite,  black  copper,  waveUite,  garnet, 
stilbite.  Five  miles  from  Washington  Mine,  on  Faust's  Farm,  gold,  tetrtSymite, 
ozyd  of  bismuth  and  tellurium,  copper  pyriteb,  limonite,  spathic  iron,  epidote ;  near 
Squire  Ward's,  gold  in  crystals,  electrum. 

Gaston  Co. — Iron  ores,  corundum,  margarite.  Near  Crowder's  Mountain  (in  what 
was  formerly  Lincoln  Co.),  lanUite,  kyanite,  garnet,  graphite ;  also  twoity  miles 
northeast,  near  south  end  of  Clubb's  Mtn.,  lasulite,  kyanite,  talc 

Guilford  Co. — McCullock  copper  and  gold  mine,  twelve  miles  from  Greensboro, 
gold,  pyritee^  copper  pyritea  (worked  for  copper),  quartz,  spathic  iron.  The  North 
Carolina  Copper  Co.  are  working  the  copper  ore  at  the  old  Fentress  mine. 

Hrmdkbson  Co. — Zircon, 

Lincoln  Co. — Diamond  ;  at  Randleman's,  amethyst  /,  rose  quartz. 

Macon  Co. — Chromic  iron. 

McDowell  Co. — ^Brookite,  monazite,  corundum  in  small  crystals  red  and  white, 
Hreone,  garnet,  beryl,  sphene,  zenotime,  rutile,  elastic  sandstone,  iron  ores. 

Mbcelenberg  Co. — Near  Charlotte  (Rhea  and  Cathay  Mines)  and  elsewhere,  cap- 
per pyrites,  gold ;  chalcotrichite  at  McGinn's  Mine;  bamhardtite  near  Charlotte; 
pyrophyllite  in  Cotton  Stone  Mountain,  diamond. 

Rowan  Co. — Gold  Hill  Mines,  thirty  ei^ht  miles  northeast  of  Charlotte,  and  four- 
teen from  Salisbury,  gold,  auriferous  pyntes  ;  ten  miles  from  QsMehuTy,  feldspar  in 
crystals. 

RuniBRFORD  Co. — Oold,  graphite,  bismuthic  gold,  diamond,  euclase,  pseudomorph- 
aus  quartz,  chalcedony,  corundum  in  small  crystals,  epidote,  pyrope,  brookite,  zircon, 
monazite,  rutherfordite,  samarskite,  quartz  crystals,  itacolumite ;  on  the  road  to 
Cdopcr's  gap,  kyanite. 

Stokes  and  Surrey  Cos. — Iron  ores,  graphite. 

Union  Ca — Lemmond  Gold  Mine,  ei^teen  miles  from  Concord,  (at  Stewart's  and 
Moore's  Mine),  gold,  quartz,  blende,  argentiferous  galena  (containing  29 '4  oz.  of 
gold,  and  86*6  oz.  silver  to  the  ton,  Genth),  pyrites,  some  copper  pyrites. 

Yancet  Co. — Iron  ores,  amianthus,  chrotnic  iron, 

SOUTH  CAROLINA. 

Abbeville  Dist. — Oakland  Grove,  Gold,  (Dom  Mine),  galena,  pyromorphite, 
amethyst,  garnet. 

Anderson  Dist. — ^At  Pendleton,  actinolite,  galena,  kaolin,  tourmaline, 

Charleston.  — SeUnite, 

CuEowEE  Vallet. — Galena,  tourmaline,  gold. 

Chesterfield  Dist. — Gold,  (Brewer's  mine),  talc,  chlorite,  pyrophyllite,  pyritea, 
native  bismuth,  carbonate  of  oismuth,  red  and  yellow  ochre,  whetstone. 

Darlington. — Kaolin. 

Edgefield  Dist. — Psilomelane. 

Greenville  Dist. — Galena,  phosphate  of  lead,  kaolin,  chalcedony  in  burhstone, 
beryl,  plumbago,  epidote,  tourmaline, 

Kershaw  Dist. — Rutile, 

Lancaster  Dist. — Gold  (Hale's  mine),  talc,  chlorite,  kyanite,  elastic  sandstone, 
pyrites;  gold  also  at  Blackman's  mine,  Massey's  mine,  Ezell's  mine. 

Newbxebt  Dist, — ^Leadhillite  (f ). 
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Pioken's  Dist. — Gold,  manganeee  ores,  kaolin. 
RioHLAKD  D18T. — Chiastolito,  novacnlite. 

Spabtanbubo  Dut. — M<k^fietie  iron  ort^  ehaloedony,  hemaiiU  ;  at  the  Ck>wpeiia, 
hfovm  hettuUiUf  graphite,  limestone,  copperaSb 
SuMTKE  DiBT. — Agate. 

Union  Dibt. — ^Fairforest  gold  mines,  pyrites,  copper  pyrites. 
ToRK  Dibt. — ^Limestones,  whetstones,  witherite,  heavy  spar. 

GEORGIA. 

Bubkb  and  Soriybn  Cos. — ^Hyalite. 

Clark  Co.,  near  Clarksyille. — Gold,  zenotime,  areon,  mtile,  kyaaite»  qpeenlar 
iron,  garnet,  quarts. 

Habbbbham  Co. — GMd,  iron  and  copper  pyrites,  galet%a,  hornblende,  garnet, 
^nartz,  kaolin,  soapstone,  chlorite,  rutitef  iron  ores,  galena,  tourmaline,  staorotide, 
circon. 

Hall  Co. — Oold,  quartz,  kaolin,  diamond. 

Hancock  Co. — ^Agate,  chalcedony. 

Lumpkin  Co. — Gold,  quarts  crystals. 


Rabun  Ca — Gold,  copper  pvrueM, 

Wabuinoton  Co.  near  Saundersyille— -IFa«e//t<«,,/Er« 


opaL 

ALABAMA. 

Bibb  Co.,  Cxntbxtill& — Iron  ores,  marble,  Aeovy  •par,  coal»  cobalt. 
Tuscaloosa  Co. — Ooalt  galena,  pyrites,  Tivianite,  limonite»  oaldlte,  dolomite,  ky^ 
anite,  steatite,  quartz  crystals,  manganese  ores. 
Benton  Ca — Antimomal  lead  ore  (Boulangeritet) 

FLORIDA. 

Near  Tampa  Bat. — Limestone,  sulphur  springs,  chalcedony,  camelian,  agate, 
silicified  shells  and  corals. 

KENTUCKY. 

Mammoth  Cave. — Gypttmif  in  imitative  forms,  stalactites,  nitre,  epsom  salt. 
Near  the  line  between  Livingston  and  Union  Cos.,  galena,  copper  pyrites^ 

TENNESSER 

Brown's  Creek. — Galena,  blende,  heavy  spar,  celestine. 

Carter's  Co.  foot  of  Roan  Mt. — Sahlite^  ma^etic  iron. 

Claiborne  Co. — Calamin^f  galena,  smithsonite,  chlorite,  steatite,  and  magnetic 
iron. 

CocKE  Co.,  near  Brush  Creek. — Cacoxene,  kraurite,  iron  sinter,  stilpnosiderite, 
brown  hematite. 

Davidson  Co. — Selenite,  with  granular  and  snowy  gyptum,  or  alabaster,  crystal- 
lized and  compact  anA^<frt<«,^t«>r  in  crystals t  ealc  apar  in  crystals.  Near  ^'ssh- 
ville,  blue  celestine^  (crystallized,  fibrous,  and  radiated),  with  heavy  tpar  in  lime- 
stone.    Haysboro',  galena,  blende,  with  heavy  spar  as  the  gangue  of  the  ore. 

Dickson  Co. — Mansanite. 

Jefferson  Co. — CMamine,  galena,  fetid  heavy  spar. 

Knox  Co. — Magnesian  limestone. 

Maury  Co. — WavelUte  in  limestone. 

MoROAN  Co. — Epsom  salt,  nitrate  of  lime. 

Polk  Co.,  Hiwassee  mine,  southeast  corner  of  state,  near  Oooee  river.  Bimck 
copper  I  copper  pyrites,  iron  pyrites,  (mines  valuable). 
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Roan  Co.,  eastern  declivity  of  Cnmberlands  Mte. — WareUite  in  limestone. 
SsYKRir  Co,  in  carerna. — ^Epsom  salt,  soda  alnm,  saltpetre,  nitrate  of  lime. 
Smith  Co. — Fluor. 
Smokt  Mt.,  on  declirity. — Hornblende,  garnet,  stanrotide. 

OHIO. 

BAiifBBiDOB,  (Copperas  Mt,  a  few  miles  east  of  B.)— Cale  spar,  heary  spar,  iron 
pyrites,  copperas,  alnm. 

CAffwizLDf—Oyptum  I 

Duox  Cbxek,  Monroe  Co. — Petrolenm. 

LivBEFooL. — ^Petroleum. 

Marirta. — ^Argillaceous  iron  ore ;  iron  ore  abundant  also  in  Scioto  and  Law- 
rence Cos. 

Poland. — Oyptum  t 

MICHIGAN. 

Lakk  Superior  Miniko  Region.—  The  four  principal  regions  are  Keweenaw  Point, 
Isle  Royale,  the  Ontonagon,  and  Portage  Lake.  The  mines  of  Keweenaw  Point  are 
along  two  ranges  of  elevation,  one  known  as  the  Greenstone  Range  and  the  other 
as  the  Southern  or^Boh^nian  Ranee,  (Whitney).  The  copper  occurs  in  the  trap  or 
amygdaloid,  and  in  the  associated  conglomerate.  Nattve  copper  /  native  riiver  I 
eopper  pyrites,  horn  silver,  gray  copper,  manganese  ores,  epidote,  prehnite^  laumonr 
tite,  datholite,  heulandite,  etUbUe,  analcimef  chabaxite,  m^so^yptf,  (Copper  Falls  mine), 
leonhardite,  (ib.),  analcirMf  (ib.),  apophyllite,  (at  Cliff  Mine),  toollaetanitef  {ih,),cate 
spar,  quartz  (in  crystals,  at  Minesota  mine),  eaponite^  black  oxyd  of  copper,  (near 
Copper  Harbor,  but  exhausted),  chrysocolla ;  on  Chocolate  river,  galena  and  sul- 
phuret  of  copper ;  copper  pyrites  and  native  copper  at  Presqu'  ule.  At  Albion 
mine^  dome^kUe ;  at  rnnce  vein,  amethyst;  at  Michipicoten  Ids.,  copper  nickel, 
stilbite,  analcime. 

Isle  Rotale,  48®  N.,  89®  W. — yative  copper,  epidote,  harmotome  (f )  datkoUte,  wol- 
lastonite  (exhausted),  peetolite,  chlorastrotite. 

ILLINOia 

Gallatin  Co.,  on  a  branch  of  Grand  Pierre  Creek,  sixteen  to  thirty  miles  from 
Shawneetown,  down  the  Ohio,  and  from  half  to  eight  miles  from  this  river. —  Violet 
fiuor  $par  I  in  carboniferous  limestone,  heavy  spar,  galena,  blende,  brown  iron  ore; 
near  Rosiclare,  ealcite,  galena,  blende ;  five  miles  back  from  Elizabethtown,  bog 
iron ;  one  mile  north  of  the  river,  between  Elizabethtown  and  Rosiclare,  nitre. 

In  NoRTUERN  Illinois,  townships  27,  28,  29,  several  important  mines  of  galena. 

Pope  Co. — Pyromorphite. 

m 

INDIANA. 

Limestone  Caverns  ;  Corydon  Caves,  Ac — JSpeom  sa/t 

In  most  of  the  southwest  counties,  pyrites,  tulpkate  of  iron,  tknd  feather  alum;  on 
Su^r  Creek,  pyrites  and  sulphate  of  iron  ;  in  sandstone  of  Lloyd  Co.,  near  the 
Ohio,  gypsum ;  at  the  top  of  tne  blue  limestone  formation,  br<twn  spar,  ealc  ^ar. 

MINESOTA. 

North  Shore  or  L.  Superior,  (range  of  hills  mnninff  nearly  northeast  and  south- 
west, extending  from  Fond  du  Lac  Superieure  to  the  fiamanistiqueia  river  in  Upper 
Canada). — Scoleeite,  apophyllite,  prehnite,  stilbite,  laumontite,  heulandite,  harmcUmis, 
ikomBomie,  fluor  spar,  sulphate  of  baryta,  tourmaline,  epidote,  iiomhleade,  caleare> 
ous  spar,  quartz  crystals,  iron  pyrites,  magnetic  iron  ore,  steatite,  blende,  black 
oxyd  of  copper,  malaohlte,  native  eopper,  copper  pyrites,  amethystine  quartz,  ferra- 
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CANADA. 
CANADA    EAST. 

Abkhobo  HHiE. — Labrador!  te. 

Bit  St.  Paul. — Ilmtniu  I,  tp^titn,  allanltt,  rutile(or  brookita  I) 

AuBEST, — Gold,  iridogmine,  platioum. 

BoLTOM. — C/iromie  iron,  inay>u»ite,  serpeatiae,  pierolite,  ate atit«,  bitter  apar,  wad. 

BoDCUEBTiLLE.— jliiirit«  in  trap. 

BaoHE. — Magiul  ic  iron,  copper  pyritea,  tpKtttt,  ilamniUt,  pbjllile,   aodalite,  can- 
crinite,  galent 

CoAWBLT. — AnBlcime,  cbabazite  and  calcite  in  trncliyte. 

CnATEAU  RioiCEB. — LabradoTil),  Hmtnilt,  ht/perlihou. 

Dai LLE BOUT. ~B1na  iplael.  with  clintonite. 

GaExyiLLC — Taialar  fpnr,  tphene,  idourase,  calcite,  pyroxene,  ganat  (einnaiBon 
etone),  lircon,  graphitt,  tcapoliU. 

Hah. — Chromie  iron  in  Berpentino. 

iHTEBHBas.-^  Varitjaltd  copper. 

Lake  9t.   Fkahcis. — AndaiutiU  in  mica  elate. 

LaNdsuowne.'-  Barj/tti. 

MiLLE  IsLEB — Lairadorii4  I  ilmenite.  hypenthene,  andeiine,  tireon. 

HoNTBEAi — Cttieiti,  otigitt,  Bphene  in  trap. 

MoBiN. — Sphmt,  apatite,  labradoritt. 

FoLTON.—Uli ramie  iron,  iteatiU,  aerpentine,  amiantkut. 

RouQEUONT  MTB.>..~Angite  in  trap. 

St.  AaHAxn. — ^Hicaceoua  iron  ore  with  q'jartz.  epidote. 

St.  Fban;ois  Beacce. — Gold,  platinnm,  iridosmine,  ihoenite,  magnetite,  aerpentine, 
chromic  iron,  soapstone,  magnetite,  heavy  «par. 

St.  Jeeoue. — Sphtni,   apatite,  chondroditt,  phlogopile,  lovrmaiiiu,  xireon,  mo\jit- 
denite,  Magtielie  pyrila. 

St.  NoBBKBT.—Amethyat  in  greenatone. 

Stuklet. — S«rpentjne,  verde  anligiu  I  tahiWa  apar. 

Slttos. — Magtietie  iron  in  Gae  oryataU,  *ptealaT  iron,  rvtile,  dolomite,  magnetite, 
cbromiferoiia  tMc,  bitter  Bpar,  ateatite. 

Upton. — Copper  pyrites,  malachite,  calcite. 

Vaudhevii Limouite,  Tivianite. 

Yamaska.— Sphene  in  trap. 

CANADA    WEST. 

Balbah  LAKE.—Melgbdaiite,  gcapolite,  quartz. 

BaAKTroED. — Sulpbunc  acid  epring.  (4-'2  parte  of  pare  sulphuric  acid  in  1000). 

Batuuuit. — Heary   spar,  blatk  lourvtalint,  perlhile  (orthoclaae),  peritttrile  (al- 
bite),  iyfotunjfs. 

Bao  H  [. — Magnetita. 

BtiEOEiM. — Pgmxent,  albite,  mica,  lapphire,  aphene,  copper  pyritea,  apoAte,  black 
tpine  1 1  apodnmene,  (in  a  boulder). 

BmvN. — Caleitt,  oj/tounil*,  chondrodite,  apineL 

Cafe  Itfebwisb,  Lake  Bnron. — Oialita  la  gbalea. 

Gl  ABENIKiN. — Idocrate. 

DALnousUi — Hornblende,  dolomite, 

DamntOND. — Labradorite. 
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APPENDIX   TO  FIRST  VOLUME. 

Mathematieal  Crystallography. — P.  75,  fifth  line  from  top,  the  formula  ma  tan 
^ZVk  should  read  7iia=tan  \ZV\. 

P.  '87.  Id  the  Monoclinic  System,  the  values  of  the  axes,  (the  elinodiagonal  h 
being  a  nnit),  are  readily  obtained  by  the  following  equations  ;  X  being  half  the 
front  angle  of  the  prism  (or  half  of  / :  1)  and  X^  half  the  angle  above  of  the  clino- 
dome  1-00  (or  half  of  li  :  li  over  O): 

c=Tan  X  sin  (7,        a=:Tan  A'-i-tan  -T'sstan  X  cot  X', 

The  proportion  a  :  6^in  /i ;  sin  y,  in  the  seventeenth  line  from  bottom  of  this 
page  should  be  a  :  6=8in  ¥  :  sin  /i. 

P.  92.  The  heading  Monoclinic  System  should  be  Monometric  System, 

Atomic  Weight  of  Olueinwn. — J.  Weeren  has  obtained  for  the  atomic  weight  of 
Glucinum  86-60.     Pogg.  xeii,  128,  1854. 

P.  189.  Homaomorphism. — In  a  paper  on  the  relations  between  Chemical  Compo- 
sition and  Crystalline  Form,  (Paris,  1852),  by  M.  Ladrey,  from  whom  it  has  been 
just  now  received,  the  author  reviews  many  different  classes  of  compounds,  princi- 
pally  minerals,  and  shows  that  all  or  nearly  all  of  the  forms  may  be  obtained  from 
lundamental  forms,  near  9()^  in  angle,  by  assuming  as  the  fundamental  form  where 
necessary,  one  having  some  simple  relation  to  that  usually  so  adopted.  Relations 
to  the  monometric  system  are  thus  brought  out,  and  also  homceomorphisms  inde- 
pendent of  composition.  In  deducing  the  relations,  cleavage,  twin  composition, 
and  all  other  points  bearing  on  the  actual  or  potential  dimensions  of  a  species,  are 
disregarded;  points  which  are  dwelt  upon  in  the  chapter  on  homoeomorphism,  and 
which  have  led  the  author  to  a  similar  general  conclusion  by  a  different,  and,  as 
we  believe,  by  a  more  consistent  method. 

Rammelsberg  has  published  an  important  paper  in  Pogg.  xci,  321,  on  the  Crya- 
tallization  of  Isomorphous  Salts  together.  In  the  Ann.  de  Ch.  et  de  Phys.  [8],  zxziz, 
404,  1858,  M.  J.  Nicklds  has  a  valuable  memoir  *'  On  Polymorphism." 

PsetuhmorphSf  p.  222. — Add  the  following  to  the  catalogue.  They  are  mostly 
from  a  paper  by  I^of  Reuse  of  Prague,  (1858) : 

Hematite  after  Cerusite.  Pyrites  after  Brown  Spar. 

"  "  Feldspar.  Marcasite  "  Barytes. 

Galena  "  Cerusite.  Chalcopyrite        "  Magnetite. 

Pharmacolite       "  Realgar.  .  *'  "  Nagyagite. 

Garnet  "  Oalcite.  Thorite  "  Orthocdase. 

Cerusite  **  Calcite^ 

P.  250.  In  the  Classification  of  Minerals,  the  Fluoride  are  arranged  along  side  of 
the  Chloride,  where  some  chemists  place  them.  The  element  Fluorine  appears  to 
be  intermediate  in  character  between  Oxygen  and  Chlorine;  and  it  is  probably 
better  to  make  for  it  a  separate  division,  arranging  the  species  (p.  250)  as  follows : 

III.    CHLOBIDS,   BBOMIDB,    lODIDS. 

1.  Calomel  Division,  &c — Calomel. 

2.  Rock  Salt  Division,  <&c. — Rock  Salt  Group,  Sylvine,  Rock  Salt,  Sal  Ammoniac, 
Kerargyrite,  Bromyrite ;  lodyrite  Orotip,  lodyrite ;  Cotunnite  Oroup^  Cotimnita. 

IV.    FLUORIDe. 

I.  Binary  Compounds. — 1.    Fluor  Group,   Fluor  Spar,  Yttrocerite ;  FluoeeriU 
Group,  Fluocerite.    11.  Doubub  Binaht  Compouxds,  Cryolite,  Chiolite. 
Then  v.  oxtokn  compounds,  and  so  on. 


ftUiMeoiu  fumes,  and  fiuei  to  h  black  mau.  With  borax  «nd  «alt  of  pfaotpborna  a 
«opper  reaction.  Soluble  after  long  heatiog  in  mnriatic  acid,  the  BOlation  giTiag  a 
yellowiih  brown  precipitate  with  lulpburetted  bydrogen. 

LOWEITE. — A  yellowish  saline  miaeral,  from  Ischl,  approaching  Jjtrakanite, 
(p.  S7n),  affordiqgtbefonnnla  AgS+!Sa5+2iS=SDlphnric  add  Sl-94,  magDesi* 
W2t\  soda  20-27,  waUr  14'B9=100,  Karafiat  obtained,  (Haid.  Ber.  Wicn,  1846,  !66), 
Sulphuric  acid  S2 '36,  magneaia  IS-^B,  soda  1897,  water  ll'lG,  peroiyd  of  iron  and 
alumina  0'6B=99-S1.    0.=4S7e. 

ir  Sulphate  of  Mangauese. — Announced  by  Glocker,  but 

HENEOHiyiTE,  Bechi,  (Aiu.  J.  Sci.  [2],  dv,  SO.— Id  compact  fibrous  forms,  ver; 
lustrous ;  H.^-S.  Compoiition. — PbS-flSbS'.  Bechi,  whose  analysis  afforded  (loo. 
oitO,  317-6*3,  3b  19-!S4,  Pb  69-214,  Co3-6*0.  Pa  0-844=99 -904, 

From  Bottiao  in  Tuscany,  where  it  was  obtained  bj  Fro£  Ueneghini,  along  with 
Boulangerite  and  Jametonite.     The  atomic  proportions  are  those  of  te(rabiidrit«. 

PARACOLUMBITE,  Shtpard,  (Proc.  Ainer.  Assoc,  iv,  813,  and  Amer.  Jour.  Sci. 
[2],  xii.  209). — In  eraina  and  abort  irregular  seams,  of  an  iron-blacb  color,  with  a 
tinge  of  purple  and  a  black  atresk  ;  hiatre  imperfectly  metallic.  U.  about  6,  B-B. 
fnaes  readily  to  a  black  Elass.  which  ia  cot  magoetic.  With  borax  diaaolves 
rapidly,  the  glass  yellowish -brown  while  hot.  but  pnler  on  cooling.  Easily  at- 
tacked  by  sulphuric  acid,  aud  gives  reaction  for  fluorine  ;  a  heavy  white  precipi- 
tate falb,  "  unmiied  with  silica."  The  solution  filtered  waa  not  rendered  milky  by 
boiling  ;  it  was  decomposed  by  ammonia,  and  the  precipitate  "  of  mixed  oxyds  of 
uranium  and  iron  was  treated  with  carbonate  of  ammonia,  which  dissolved  the 
latter,  and  showed  its  proportion  to  be  small  when  compared  with  the  former." 
Whence  it  is  stated  U>  consist  probably  of  oxyds  of  iron  and  nranium,  with  some 
metallic  acid  not  the  titanic. 

Occurs  about  a  mile  sonthweat  of  the  village  of  Taunton,  Masa.,  disseminated  in 
very  minutes  quantities  through  a  very  large  Doulder,  lying  in  a  field  contiguous  t« 
the  highway. 

PARTSCHm,  UaidingtT,  (Haid.  Ber.  iii,  440).— Found  in  grains  in  small  mono- 
clinic  crystals,  somewhat  reaembltng  Monaiite.  H.^6— S'S;  G.=4 — 4'!.  Color 
roddiah-brown.     Lustre  ^oasy.     Fracture  splintery. 

In  sand  from  Olabpian  in  Hungary  with  Rutile,  Ilmenifc,  Zircon,  Eyanite.  Named 
after  P.  Partacb,  of  Uie  Vienna  Muasum. 

PERCTLITE,  H.  J.  Brooke,  (Phil.  Mag.  [S],  xxxvi,  ISl,  I860).— Monometric.  In 
minute  cubes;  planes  O,  1,  /,  ii.     H.=2-G.     Color  aky-blue  ;  streak  similar. 

Compcntion. — Contains,  according  to  Percy,  (loc.  oit.),  lead,  chlorine,  and  copper, 
and  probably  oxygen  ;  the  quantity  under  analysis  was  too  small  for  complete  re- 
anlta.  The  examination  gave,  besides  some  water,  chloritte  0-84,  lead  2'6S.  copper 
OAT,  corresponding  to  equal  atomic  eqiiivaleats  of  these  ingredients.  Mr.  Percy 
supposes  that  an  equivalent  of  oxygen  should  be  added,  and  writes  the  formula 
(FbCHFbO)+(CuCl+CuOH-Aq.  B.B.  by  slight  heat  the  blue  color  cbangea  to 
emerald -green,  and  reappeaia  on  cooling  ;  in  the  outer  flame,  the  flame  is  grseB 
within  and  blue  at  the  edges ;  fuses  very  easily,  and  in  a  tube  fumea  were  given  off, 
but  no  odors  were  perceived.  On  charcoal  ia  the  inner  flauie  metallic  globules  ar« 
obtained,  which  dissolve  without  residue  in  dilute  nitric  acid.  With  borax  in  the 
outer  flame,  a  transpareat  bluiah-green  bead  ia  obtained,  which  in  the  inner  flame 
becomes  turbid  and  brownish- red. 

Aocompaniea  gold  in  a  matrix  of  quarts  and  red  ozyd  of  iron,  and  ia  aaid  to  luiTe 
oome  from  L«  8onora,  in  Mexico, 

PRASOCHRDHE,  XimdBrn-.— A  rasult  of  Uie  alteration  of  chronuc  iron  on  the 
island  Soyro,  Qreoian  Archipelago,  fbrming  •  dull  green  inenutAtioii.  Containa 
earbonate  of  lime  eolorad  by  oxyd  or  chrome. 
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square  prUins ;  a  cross  cleavage  at  right  angles  with  one  of  those  cleavages  and  in- 
clined 110^  to  115°  to  the  other.  [Accordmg  to  the  examination  of  fragments  by 
the  author,  Uiis  last  cleavage  may  be  only  a  fracture,  a  supposition  sustained  by 
the  wide  variation  mentioned  in  the  angle  of  inclination].  H.=8'6.  G.=2'765 — 
2*776.  Lustre  vitreous,  shining,  occasionally  pearly  on  cleavage  surfaces.  Color 
reddish,  rose-red  to  peaoh-blossom-red.    Subtranslucent.     Fracture  uneven. 

Oompontion, — Analysis  by  T.  S.  Hunt : 

Si48'66      31^27-94    9e,  Sn  0*20    Ca  6*60    Ag  3-81    &  8*87   ffa  1'46  1^  8*61 
Oxygen  28-07  1806  0-06  1*86  1-62        1*42  0*87       7-65 

B.B.  whitens,  becoming  opaque,  and  losing  water ;  fuses  with  intumescence  to  a 
white  enameL  Occurs  at  Bathurst,  C.  W. ,  with  apatite,  calcite,  and  pyroxene. 
Some  resemblance  in  appearance  to  scapolite. 

Mineral  from  Italy  ^  (Sitzungsb.  Wien.  x,  179^. — ^This  mineral  substance  is  proba- 
bly a  mechanical  mixture.  It  is  crystalline ;  light  greenish  to  wine  yellow  ;  trans- 
lucent; shining  with  a  waxy  lustre ;  streak  wmte.    H.s=6'6.     Q.=:2'969. 

CompoHtiofu--^        Si  £l  Ca  l^a  1^  H 

88-42         5-80         84-28         7*72         6-72         6-00. 

It  affords  no  probable  formula.  Wholly  soluble  in  sulphuric  acid,  and  but  little 
attacked  by  muriatic  acid.  B.B.  on  charcoal  melts  easily  to  a  colorless  blebby 
glass,  phosphorescing.    With  borax  easily  forms  a  colorless  glass. 

Meteoric  Miner  ah, — Several  substances  occurring  in  meteorites  have  been  named 
by  G.  U.  Shepard  as  minerals,  which  are  imperfectly  described  and  little  known. 
See  Am.  J.  Sci.,  [2],  ii,  877,  vi,  402.  xv.  868.     They  are  called  Apatoid^  Sph&nomiie, 

!so  called  from  Sphene),  Dytlytite,  lodolite,  CUadnite,  Chantonnite,  Senreibertite, 
changed  by  Haidinger  to  8hepardite\  Hyposulphite  of  Soda^  Hyposulphite  of  Mag- 
nesia, (Am.  J.  Sci.,  ii,  877),  Oitvtnoui,  (so  called  because  like  Olivine),  Howardiie, 
(ib.  vi,  402),  Fartsehite,  (ib.  xv,  866). 

2.  Additional  notices  of  described  species. 

Amber. — According  to  Pro£  Goeppert,  Amber  is  derived  from  at  least  eight  spe- 
cies of  plants  besides  the  Pinites  succinifer.  The  resin  is  supposed  to  have  been 
altered  to  Amber  through  fossilization.  Pro£  Goeppert  enumerates  168  species  of 
plants  represented  by  remains  in  Amber. — Monaish,  Akad.,  Berlin,  1868,  and 
Am.  J.  /Set.,  [2],  xviii, 

Anatase,  p.  121.— Kenngott  obtains  for  0  :  1,  111°  42',  1 : 1  (pyr.)  97°  61',  0  :  It 
=119°  22'.— iftn.  RussL,  49. 

BEBTHiEBrrE,  p.  78.— Specimens  from  the  mine  Neue  Hoffnung  Gottes,  near  Frei- 
berg, afforded  C.  v.  Hauer  (Jahrb.  k.  k.  GeoL  Reichs.,  iv,  686),  Sulphur  80*68,  iron 
10'16,  antimony  69*80=99*99. 

BisMUTHiNE,  p.  88. — An  artificial  sulphuret  of  Bismuth  afforded  G.  Rose  the  fol- 
lowing angles :  /:  7=90°  40',  t*^  :  t1g=68°  40'  and  126°  20',  /:  tl=186°  2Xy.—Fogff. 
xci,  402,  1864. 

Bole,  p.  262. — ^Analyses  by  C.  von  Hauer,  (Jahrb.  k.  k.  Geol.  Reichs.,  iv,  684): 

1.  C.  di  Bove,        Si  46*64  ^\  2988    9e  888  Ca  0*60  Ag  trace  £[  1427=98*72. 

2.  N.  Holland,  88*22        81*00         1100        trace  trace       18*81=99*0a 

3.  Discovery  Id.,        8712        20-00         2247         2*99  trace        17-62=100*20. 

Probably  results  of  alteration  of  feldspathic  or  some  aluminous  mineraL 

Sinopite,  Hausm.  is  the  Bolus  of  Sinope  ;  Stoloenite,  Kenngott,  is  the  bole  of  Stol- 
pen ;  Oropion,  Glocker,  is  Ber^eife,  p.  262.  Tne  right  to  a  name  in  each  of  these 
so-called  species  is  very  questionable. 

Calamine,  p.  818. — Altenberg  crystals  of  Calamine  have  been  measured  by  H. 
Dauber,  Pogg.  xcii,  246,  June,  1864. 

Calcite,  p.  486. — The  Fontainbleau  crystals  contain,  according  to  Delesse,  up- 
wards of  fifty  per  cent  of  sand.     In  one  crystal,  G.=2'84,  he  found  fifty-seven  per 


oent*  or  mixed  sand ;  in  another  >ixt  v4wo  per  cent. ;  al 

SIT  cent.  1  in  a  leu  perfectly  cryBtallited  Rph«roidal  n 
alU  ZeiUekT,li&i,ilb.   F.  W.  Wimmar  deMnbea  ■  er 
•ealenohedron  -y',.'*-.  1864,334. 

CATAFLiirTx, — The  crjatalliiation  of  Catapleiite,  acci 
■gonaL  The  crjetali  bare  the  edges  replaced  bj  the 
if.  O  :  a=122»  38i',  0  :  4=107=  i^'.—Fogg.  xcii.  « 
Cbilkitx. — Domeyko'i  vanadate  of  lend  and  copper,  ] 
KtiDngott.  Thie  i>  tbe  iMond  ipecies  so  called,  the  nti 
Qbthite. 

Chlobopal,  p.  387. — Kamed  Unghitaritt  bv  Glocker, 
ciea  bv  Kenn^tt.  Ocean  amorpboua  ;  H=as_8  ;  G=! 
Btreak  green i eh- v bite;  Initre  weak  waxy.  B.B.  infasi 
black  in  a  glaaa  tube,  and  gives  off  water.  Muriatic  ai 
iron.  Von  Hauer  obtained  in  an  Boaljaiii,  (Kenngott'i 
5i  B7-7(  Pe  20-BB  Ca  1-71  S 
This  result  differs  conaiderablr  from  other  analjaca- 

Chbt90C0LLA. — L.  Stcmana  commanicatee  to  the  ant 
Chryaocolla  from  Chili,  which  have  in  the  interior  the  fi 
tion  of  pare  malachite,  abovlng  that  the  vhole  woa  on 

In  an  earthy  ChrysotoIIa-itirrastation  from  Chili,  Be 
lanalyeia  p.  SIO);  and  in  another  Eittredge  (anaL  11,  ] 
bonie  nor  aulphnric  acid. 

The  Chryaocolla  analyied  bv  Scheerer.  (anal,  8,  p.  31 
ie  tuppoaBi!  to  have  reaultcd  from  the  action  of  sufphal 

Biech of  observes  (I.cbrb.  ii,  18SS)  that  ailicate  of  cog 
the  action  of  ao  alkaline-,  lime-,  or  magneaia-silicate  on 
Id  Bolutian.  He  also  showa  that  this  eilicHte  ia  deeom] 
produciug  carbonatB  of  copper.  The  lilicate  ia  aligbtl 
therefure  may  net  in  forming  the  peendomorphs  alter  i 
thenite,  which  have  been  described.  It?  Bolubility  an 
staled,  account  for  its  occurrence  in  hvlroua  silicates, 
silicates  are  furnished  by  the  deuom|M)8ing  granite,  anil 
aLtercd  pyriloua  copper. 

pounds  of  thia  nature  are  describcl  on  pp.  IB.-i,  2411  to 
follouiiigure  othera: 

.S/.Arriji.fr,  Ilnusm.— A  vello wish-gray  earth  or  claj 
Leuininn  <-arth  ;  Aiifina  •rffay4t  of  the  Orccka  ;  Sicgeler 
but  Utile  to  the  tongue,  and  falls  to  pieeee  in  water.  . 
iv,  333.  apei-'imen  from  Staliuione.  the  ancient  Lemnoa. 

FulUr't  Karlh,  (Walkcrde.  H'mi ;  Walkthou.  Haui 
streak  ;  greenish-gray,  oil -green,  white,  vellowifh,  reddi: 
feel  either  gressv  or'harah  ;  adheres  a  Titfle  to  the  long 
Analysis  by  Klaprolh,  Beit,  iv,  338,  and  Thoniaun. 

Ocenra  in  connection  with  tbe  chalk,  oolite,  Ac.  Fo 
near  Kiegate,  in  Siis.»ex ;  near  Maidstone,  in  Kent;  fl 
VahKnear  Aii  la  Chapelle ;  Ros8wein,in  Sanonv;  Z 
elsewhere. 

PotUr,  Cli_v.—AuAU-tfa  of  Potters  Clay  by  KUp 
Auberl  and  Berthier,  Diet.  Teeh.  ivii. 

Sn'^rif-.—A  variety  of  halloysite,  analyaia  by  Pelleli 

Oitionin,  KobclL — In  round lah  pieces,  having  an  aj 
grayish  or  brownish  ;  lustra  weak,  greasy  ;  trnnalneenl 
fine  splintery.      Analysis  by  Kobell,  J,  f."pr.  Chem.  ii.  ■ 


white  hlehhy  glass;  in  enl 
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1.  Sphragide,  Stalimone, 

2.  Ailler^iJSarth,KiegAtt, 


Si         m        Pe     ilLg      Oa 
66-00     14-60     6-00     025     0*26 
58-00     10-00     9-75     1*25     0*50 


8-60 


8.         "  "      Silesia, 

i.         "  "      Maxton, 

5.  Potter' »  Olt^y,  Silesia^ 

6.  "  "      France, 
7. 

8.  Onkotirif 

9.  SeveritCt 


ft 


« 


48-50  15-50     6-50 

57-105  31-850  2-615 

61-  27-         1- 

57-0  87-0       4-0 

60-0  80-0       7-6 

62-52  80-88      

50-  22-         - 

a  Water  excluded. 


1-50     0-50 


1-7 
2-4 


8-82f'e0-80fc6-88 


8-50,  Elaproth. 
24-00,   4  trace, 
NaCl  0-10,  Klap. 
25-50,  Klap. 

7-280,  Thorn. 
11,  Klap. 

j'Aubert. 

-,  •Bepthier. 

4-60,  KobelL 
26,  Pelletier. 


Anauzitet  Breith. — Anauxite  is  greenish-white,  pearly,  granular,  with  cleavage 
in  one  direction  ;  translucent;  H.=2'8  ;  6.=2'26.  Plattoer  obtained,  (J.  f.  pr.  Gn. 
XT,  825),  65^  silica,  1 1  '5  water,  with  much  alumina,  a  little  ma^esia  and  protozyd 
of  iron.     A  doubtful  if  not  bad  species.     From  Bilin,  In  Bohemia. 

Clintonite,  p.  297. — ^Two  recent  analyses  of  this  mineral  by  G.  A.  Brush,  (com- 
muni^ted  to  the  author,  by  letter  dated  Munchen,  Aug.  7,  1854),  afforded, 


5i 

&1 

9e 

Zr 

Ca 

Ag 

ffa 

i 

& 

1. 

20-24 

89-13 

8-27 

0-75 

18-69 

20-84 

114 

0-29 

1-04=100-89. 

Oxygen, 

10-74 

18-29 

0-98 

0-20 

8-89 

8-84 

0-29 

008 

0-92. 

2. 

20-18 

88-68 

8-48 

0-68 

18-86 

21-65 

1-14 

0-29 

1-05=100-45. 

Oxygen, 

10-69 

18*07 

1-04 

0-18 

8-80 

8-66 

0-29 

0-08 

0-98. 

These  results  of  Mr.  Brush  give  for  the  oxygen  ratio  of  fi,  S,  Si,  12*56  :  19*47  : 
10*74  and  12*78  :  19*29  :  10*69.  Adding  the  oxyeen  of  the  protoxyds  and  peroxyds, 
the  ratio  for  fe+S.  Si  becomes  82-02  :  10*74  and  82-73  :  10*69,  or  very  closely  8  :  1, 
while  the  ratio  for  the  oxygen  of  the  protoxyds  and  peroxyds  is  2:8;  the  former 
of  which  ratios,  however  expressed  in  a  formula,  appears  to  be  the  characteristic  of 
the  species.  Kobell's  Disterrite  afforded  the  oxygen  ratio  for  ft,  S,  Si,  11-24  :  21*26  : 
10*60,  and  for  ft+S>  Si,  82*50  :  10-60,  which  gives  the  same  oxygen  ratio  8  :  1 
nearly  for  the  bases  and  silica.  Both  correspond  to  (ft*,  S)Sii4'Aq,  with  ft' :  9 
as  2  :  8  in  the  Clintonite,  and  1  :  2  in  the  Disterrite.  The  water  is  nearly  wanting 
in  the  Clintonite,  according  to  Brush. 

If  we  regard  one  third  of  the  peroxyds  in  Brush's  analysis  as  replacing  silica, 
the  oxygen  ratio  for  B,  5,  (Si),  becomes  12-78  :  12-86  :  17*12 ;  'or  between  the 
bases  and  the    rest  25-64  :   17*12=:8  :  2,  giving  the  formula  (ift'+ifi)  (Si,  Sl}l* 
which  is  the  formula  deduced  on  pp.  289,  297. 

Copper  Glance,  p.  46. — A  crystal  weighing  half  a  pound  has  been  found  in  the  mines 
near  Angina,  Tuscany.  The  Mount  Catini  Mine  affords  Copper  Glance,  and  also 
Native  Copper,  Red  Copper,  and  Copper  Pyrites. 

CovBLLiNE,  p. 65. — ^The  Covelline  of  Leogang,  in  Salzburg,  occurs  mostly  massive,  but 
affords  minute  crystals,  according  to  Kenngott,  which  present  faces  of  two  hexago- 
nal pyramids;  the  acuter  pyramid  has  for  its  basal  edges  the  angle  155°  24';  and 
the  inclination  of  a  face  or  this  pyramid  on  one  of  the  other  is  160°  24'.  Color: 
indigo-blue,  with  submetallic  somewhat  greafy  lustre,  a  little  pearly  on  the  cleavage 
face;  streak  black;  H.=l-5 — 2.  G.  =4 -636—4*590.  Analysis  afforded  Sulphur 
84*30,  copper  64-66,  iron  1-14. — Kenngott's  Min.  Notizen,  No.  ix. 

Dewetlitb,  p.  285. — A  variety  from  Fleims  (called  Gumnite  by  the  author,  but 
correctly  Deweylite,  as  this  is  the  earlier  name)  afforded  von  Widtermann,  (Jahrb. 
k.  k.  Geol.  Reichs.,  iv,  525).  Si  40*82,  IVlg  36*06,  water  21*72,  Pe  0*42,  G  0*59=99*ei, 
agreeing  closely  with  CSllacher's  analyses  of  this  mineral  from  the  same  locality, 
(Anal.  4,  p.  286). 

An  earthy  variety  from  the  same  place  affords  Si  49*06,  Ag  28*50,  tL  16*25,  Pe 
0*69,  0  4*76=99*28,  affording  the  oxygen  ratio  for  fi[,  ft.  Si,  nearly  8:2:6. 

EtiAsrrE,  p.  108. — ^This  species  differs  widely  from  Pitchblende  in  its  lower 
specific  gravity  and  the  large  proportion  of  water. 

64 


APPENDIX.  607 

contain  more  alumina  than  silica,  and  they  mostly  come  under  the  formula  £l  Si-I" 
itL  The  species  CoUyrite,  Allophane,  Scarbroit-e,  and  Miloschine,  which  contain 
much  less  silica,  have  not  proceeded  from  the  decomposition  of  feldspars,  but  through 
sulphates  of  alumina  produced  by  the  alteration  of  pyrites.  The  earthy  silicates  con- 
taining two  or  more  equivalents  of  silica  have  probably  proceeded  from  the  decom- 
position of  aluminous  pyroxenes. 

Lavkndulan,  p.  417. — According  to  trials  by  J.  Lindacker,  (Jahrb.  k.  k.  Geol. 
Reichs.,  iv,  665),  Lavendulan  contains  oxyd  of  copper,  arscnous  acid,  and  water, 
with  also  oxyd  of  cobalt,  lime,  and  sulphuric  acid.  It  is  a  result  of  alteration  of 
different  ores,  and  occurs  with  arsenates  of  cobalt  and  nickel,  nickel  ochre,  copper 
black,  and  cobalt  pyrites. 

LEADHiLLrrE,  p.  871. — Fig.  1  of  Leadhillite.^is  taken  from  Mohs,(p].  18),  but'altered 
by  the  addition  (though  of  reduced  size)  of  the  planes  wanting  through  hemihe- 
drism,  (the  right  hand  /,  |.2^  2^,  ^2),  ^^  order  to  exhibit  the  relations  of  the  planes. 

liKBDerrE,  J%omson, — Regarded  as  a  mechanical  mixture  of  sulphates  of  lime  and 
baryta.  Thomson's  analysis  afforded  71*9  of  the  former  to  28*1  01  the  latter.  From 
near  Leeds,  Yorkshire,  England. 

LsuooPTRiTB,  p.  61. — ^The  8'dtertbergite  of  Kenngott  includes  analyses  4  and  6,  p.  61. 

LlMKSTONE   FOR  HyDKAUUO    PuRPOBXS  ',    SUBGABBONATS     OF     LiMK.  —  AcCOrding    tO 

Yilleneuye,  (Bull  Soc.  GeoL  de  France,  ^2],  x,  842),  the  hydraulic  mortar  owes  ita 
oharaoter  to  the  formation  of  subsalts  or  lime,  magnesia,  alumina,  or  iron,  with  car- 
bonic acid  and  silica,  that  is,  salts  containing  an  excess  of  base.  Lime  may  form  a 
suboarbonate  (containing  two  equivalents  of  lime  and  one  of  acid)  which  is  insol- 
uble, and  has  hydraulic  characters.  This  subcarbonate  contains  half  an  equivalent 
of  water ;  with  the  silica  a  subsilicate  forms  containing  5  of  water ;  and  he  obaervaa 
also  that  there  is  a  subaluminate  with  7i  equivalents  of  water.  These  subsalts  are 
■table  only  below  a  temperature  of  212°  F.  The  virtue  therefore  of  the  hydraulic 
rock  depends  on  the  excess  of  bases  or  earthy  ingredients.  M.  Delesse  haa  de- 
tected a  hydrated  tubearboHate  of  lime  in  bone  caverns  of  the  Jura  beds. 

MAGNisrrB. — A  specimen  from  Madras  afforded  PfeiffeK  (Ann.  Oh.  n.  Pharm. 
Lomx,  219),  0  60-64,  Ag  4612,  Ca  0-85,  Sa  0*42,  4  0*67,  Si  0*26,  5i  0-28,  fi  0-16, 
F  and  Ci  <ractf=98'86. 

MiOA. — An  elaborate  paper  by  Joseph  Grailich,  on  the  optical  characters  of  the 
micas,  has  recently  appeared  in  the  Sitzungsberichte  der  xais.  Akad.  der  Wissen- 
schaften  at  Vienna,  (voL  xi,  p.  46).  It  contains  the  following  measurements  of  the 
optical  angles  of  micas : 

1.  Angle  of  Divergence  of  the  Axes  small. 

1.  Plane  of  the  axet  in  the  line  of  the  shorter  diagonal. — Green  in  limestone,  Yesa- 
vius  0°-l* ;  dull-green  to  colorless,  ib.,  1°  ;  brownish-green,  ib.,  2?  ;  bluish,  ib.,  8*  ; 
white,  from  Easton,  Pa.,  l®-2® ;  green,  i^.,  8°-4°  ;  brown,  from  Upper  Hungary, 
in  calcite,  4°  80' ;  brown  in  feldspar,  from  Warwick,  4^-6° ;  gold  yellow,  from 
Baritti,  Braadl,  6°  80' ;  meroxene,  from  Fassa  Valley,  1^-8°. 

%  Angle  betf^en  the  optical  axes  0°. — Dark  green  mica  of  Zillerthal ;  ib.  from 
Norway  ;  dark  olive-green,  from  Eariat;  blood- reddn  thin  plates,  from  Besstereie, 
in  quartz  ;  from  Retzbanya,  in  calcite  with  chalcopyrite ;  dark-green  from  Goshen, 
(New  York  probably),  submetallic  in  lustre;  liver-brown,  from  AnaksirksarkUk ; 
black,  in  thin  leavea  blood-red,  from  Leonfelden ;  dark-greenish,  from  Kingik- 
torsoak,  Greenland ;  dull-red,  from  Hagura,  in  granite ;  bluish,  from  Altenberg ; 
black,  from  Horn,  Upper  Austria. 

8.  Optical  axes  in  the  plane  of  the  l<mger  diagonal, — Brown  mica,  from  Frascati, 
in  six-Bided  tables,  0^-1^ ;  brown,  six-sided  pyramids,  from  Cayuga- lake,  N.  Y.,  1®- 
2°  ;  hexag.  tables,  from  Pellegrino,  Tyrol,  in  calcite,  0^-1°  ;  blackish -green,  from 
Greenwood  Furnace,  0®-l° ;  sea-green,  from  Karosulik,  l°-2®;  chesnut-brown, 
from  L.  Baikal,  l°-2® ;  liver-brown,  in  large  tables,  6°. 

4^  Doubtful  at  to  which  diagonal  coincides  wiih  the  plane  of  the  optical  aates,^^ 
Brown,  from  Moravia,  6^ ;  liver-brown,  from  Gargenberg,  Suabia,  6°  ;  dark-brown , 
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from  E.len,  Orange  Co.,  H,  T.,  8"  ;  pistachio-gMen,  fron 
brovD,  from  Siberia,  1"  40',  Q.=i'6e2 ;  aea-^een,  frt 
cheanut  brown,  in  granite,  0°-I'. 

1.  AoilcufDIvcrscncolKivcKi 

1.  Plant  of  the  axet  m  the  lint  of  the  ihorttr  diagoni 
in  grsdite,  ba°  IS' ;  from  ^nnvnld  and  Schlackenwald 
from  the  l^rol.  in  granite,  S2°  13' ;  eulorteu,  from  &il> 

S.  Piaiu  of  ihe  aztt  in  tht  lint  of  the  longer  diag, 
Arenijal,  68';  Tellowiah'brown,  from  Warwick,  69° 
60°  ;  from  Miaak,  in  yellow  feldspar,  tl°  6U' ;  pale  rre 
61°  1:1';  from  NortsJbinsk,  in  granite,  6S°  :  green,  fro 
eolorlea*.  from  Gloria,  firaut,  6t>°  36' ;  from  Skogbollt, 
redaitiite,  67"  as';  from  Weatberefield,'  ConnecUeot 
G.=2bS6,  67"  40' ;  colorless,  from  Jo«ef»-Alpe,  Q.=2-71 
from  TrachiroB,  Cape  Qoyai.  Brazil.  69°  26' ;  brotrniil 
town,  Connecticut,  G, =2-862.  70",  (So.  6  of  Silliman,  ] 
Uod,  7U°  86' ;  blonde,  from  Preasburg,  Uunj^rj,  70°  « 
govt,  Greenland,  71°  ;  pinchbeck-brown,  from  Kakna 
from  C&m,  Bohemia,  71*  40" ;  light-green,  from  Green 
from  Minai  Oeraes,  Bruil,  72°  iO' ;  pi  neb  beck-brown, 
granite,  72°  1S6' ;  green ish'yellow,  from  Cbester,  Mass.. 
white,  from  Zwiesel,  Bavaria,  74°  ;  greenish- white,  fr 
colorleM.  from  the  Ural,  74'' ;  gray,  from  Galmeikirchi 
pinchbeck- brown,  from  Miask,  Urals,  7fi°  lb' ;  gray  t< 
=a-8i.>2,  76°-7B°  ;  colorle»,  from  Pressbnrg,  Hungary, 
from  Engenhos  CorallinhoB,  Brazil,  a4°-6a°  and  «8* 

8.  In  the  following,  crystals  not  well  defined,  and  poj 
inferred  from  the  clearage  forma.  Prom  Irtnitsk,  68°;  fr 
in  granite,  6fl°;  colorlesa.froni  Lobming,  Austria,  68°  a 
maaa,  C9°  46' ;  sea-green,  from  Elfdal,  Sweden,  6S°  68 
enwald.  Bohemia,  70° ;  from  Pressbarg,  68°  42'  tc 
70°-71=  ;  from  Grobo,  Bannat.  7ti°-70°86';  froi 
24' ;  from  Xeuberg,  Bavaria,  T0°  40' ;  from  Jamaic 
Bohemia,  71°  16';  from  Brazil,  71°  36' ;  from  Uursinki 
yellow,  from  Uto,  Sweden,  72°  6')' ;  pale  vellowish-g 
(No.  41  and  42  of  Silliman);  from  Ron sberg,  Bohemia,  7 
78°  30';  greenish,  from  Norway,  "4°  10';  pale-green, 
74°  24';  yellowish -white,  from  Zwieeel,  Bavaria,  76° 
Serra  Je  f'oncei^ao,  Braiil,  "6°. 

4.  Rme-red  Lithia  Micat.~YTmn  Maine,  74°,  {Ko.  it 
field,  Muas.  76°  ;  from  Siberia,  75°  40' ;  from  Rozena,  76 
SO' ;  from  Maasaehiisetts,  in  ernniti^,  (Goaheii  I  Xo.  60  ' 

From  «  review  of  all  the  observaliona  and  the  analy 
made,  il  apivears  (lint  there  are  at  least  two  great  group 

'    '  :ogopiteB,  the  other  Che  muscorites  and  lepidoli 


J  forn 


r  ther. 


either 
a  diffcroni 


e  ofcc 


mposil 


made,  nnd,  as  far  as  known,  the 
Judging  from  the  descriptions  of 

but  fest  phlogopites  among  Ihera.  The  color  and  genf 
as  well  as  their  occurrence  in  granular  limestone,  wi 
from  cither  the  biotites  or  museovites.  But  more  anal 
the  whale  eubject  of  the  micas,  and  especially  to  aacert 
attaches  to  the  distinction  whether  the  plane  of  the  on 
or  ahoiter  diagonal.  M.  Graitich  shows  that,  with  sl]| 
creaaej  with  the  specific  gravity  in  the  mica  of  a  nrei 
from  Pressburg,  Hungary,  have  reepectively  the  foUow 

Specific  gravity,     2-714     2-73S     2^756    2-782 

Angles,  _         69-7      70-0  _    70  6      71-2 

\\'.>  rofer  to  M.  Grailich'a  paper  for  hia  mathematical 


nngleoftl 


Hill  n]D»tb«  ai 


>r,aaweknowofn< 


Kacriti,  Talcite.— Xanrita  liae  the  feel  of  a  Buft  earthy  talc,  and  coneista  of  mi- 
nute graJQ*  or  scalei,  white  and  pearlj,  with  a  gruosy  feel,  mueh  like  Tholerite, 
although  anhydrous.  Talolte  from  Wiokloic,  Irelanil,  in  similnr.  Analyaea:  Thom- 
ion,  (Rec.  Uao.  Sci.  May,  183G),  2,  3,  IShort  and  Tennant,  [Thorn.  Min.  i,  244): 

Si         %1        f-e       Gn      %     An       R 

1.  Xaerite.Brunawick,  Me.,    61'44    28-84    4-48    10,  Thomson. 

2.  Talcite,  Wicklow,  46-00    SfiM     288    S'Bl  3-94     3-0,   Short. 

8.         "  '■  4*-e5    S8-eO    7-70    1-30     3-80    2-26     6-26,TeDn«nt 

Vanquelin'g  (nalirsis  of  Nacrite  is  referred  to  mica  by  RammeUberg.     It  ia  an- 

OrTRELtTE. — Reported  as  occarring  in  Tuacany. 


Pkncatite,  Roth, — AnalfBJs  I,  of  Predauite;  bat  not  a  good  speciea 
Bocks,  (p.  247). — The  folloiving  are  recent  analyaea  of  different  rock*: 

1.  Granilt,  froio  the  Valorem  Yatley,  coneistiaK  of  qnartz,  oligoelase,  and  wbite 
or  bpowniih  mica  r  Deleaee,  Bull.  Geol.  Franca,  [2],  vii,  424. 

2.  Jied  Syenite  of  Egypt,  consiating  of  quartE,  red  oHlioclase,  white  oligoclaae,- 
and  black  mica:  l^elesse,  ik,  rii,  4B4. 

3.  Protogine  of  HL  Blonc.  coneiating  of  qnartz,  ortboclase,  oltgoclaie,  talc,  and 
mica:  Deleses.  ib.,  vi,  230. 

4.  Porphyry  ot  Leasinea,  having  a  green  baae,  and  the  diasemiaated  cryttals 
being  oligoclase:  Deleue.  ib.,  vii,  SIO. 

G,  6.  Dioritei  of  the  Voagea;  5,  from  Frondromd,  fine  eryatalllne,  nearly  com- 
pact in  texture,  couaisting  of  foldspar  and  hornblende ;  G.^2'94G  ;— 6,  from  Clefcy, 
GOasisting  of  oligoclase,  hornblende,  and  mica;  color  black;  G.^2'902:  Delesse. 

T.  OraniJite  (Weiautein),  fine-grained,  grayish-wbite  color,  from  Krema ;  only 
0-70  p,  c  soluble  Id  mariatic  acid:  E.  Uornig,  Wien.  Akad.,  vii,  583. 

8,  Hornblende  Slate,  consisting  of  feldspar  and  hornblende,  with  some  chlorite; 
O.^d'008  ;  from  Miltitiia  Saioaj  ;  contains  email  acicular  crystals  of  hornblende: 
Bischof,  Lehrb.  de  Geol. 

9,  10.  Miea  Slate;  9,  grayish,  from  Libethen  in  Hungary; — 10,  ib.,  from  Ora- 
iritxa,  Hangary:  Btschof  and  Kjeratf,  Bisch.  Lehrb. 

11,  l^.  Clay  Slate ; — 11,  from  Siegen  ; — 12,  fVom  BothTaltaradorf,  color  bluish- 
black:  Bischof,  Lehrb. 

13.  Ib.  of  violet  color  and  having  a  silky  lustre,  from  Nerothal,  near  Wiesbaden  ; 
0.^2-822;  B.R  fuaes  on  the  edges  to  a  gray  enamel ;  muriatic  acid  decompoaes  J7'89 
p.  c,  removing  a  fourtli  of  the  silica  and  alumina,  all  the  paroiyd  of  iron,  nearly  all 
the  magnesia,  all  the  lime,  and  less  than  one-third  of  the  potash:  List,  Ann.  Cb.  D. 
Pharm.,  Ixzii,  297.  List  obtained  from  this  slate  the  teritite,  (see  p.  223),  vhtch 
is  the  source  of  the  silky  lustre. 

14.  Claii  Stale  of  greeniah  color  from  tfaurod  ;  G.^-T92 :  List,  ib. 

15.  le.  IT,  18.  Bocfing  Slate ;~1S,  purplish- blue,  feebly  glimmering  loitre; 
0.>a2-B84i  Lower  Silurian,  of  Kingsey,  Canada  East  i — lA,  green ish-blae,  silky  sur- 
boe;  Q.=2TU;  Upper  Silurian  from  Westburg,  C.  E. ;— 17,  Welsh  roofing-alate, 
reaembling  Ko.  IS ;  G.=:2-B24;^I8,  from  Angers,  France,  and  resembling  No.  16, 
but  more  pearly  in  lustre  and  somewhat  talcose;  Q.=2-882:  T.  S.  Hunt,  Phil.  Mag. 
[4],  vii,  2ST.     Fart  of  the  iron  in  IE  and  17  he  suggests  may  be  peroxyd. 

IS.  FarioJiCa  of  Durance,  in  Savoy  ;— a,  the  base  of  the  rock;  0.^-896 — 1-034; 
geaerol  appearance  somewbat  lilie  Enphotide,  of  a  greenish  to  dark-^reen  color. 
CoDtaiDB  dioMniinated  spherules,  (anolyBit  19  ft),  which  are  ieldipathie,  white  or 
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Si       £1       Pe        ^e        Oa     Ag     l^a     &      fiorign. 


84.  Lava,  Hecla,  64*76  13*61 
"  iA,  16*61     0*16 

"  IB, 

26.  Lavat  Etna, 

26.  TVaehyte, 

27.  Poxzuolana, 

28.  Pozzuolanoy 


<( 


« 


29.  TVaM, 


(1 


« 


« 


! 


8816 

49*63 

64*21 

6916 

10*26 

48*90 

6981 

10*26 

49*66 

48*94 

11*60 

87*44 

60*81 


18*46 
22*47 
16*98 
21*28 

9*01 
12-27 
16*86 

2-67 
18*79 
18*96 
17*70 

1*26 
21*70 


10*08 
6*68 

6*69 
4*76 
4-76 

4*66 
4*66 

12*34 

11*77 

0*67 

6*60 


16*60 


10*80 


6*44 
2*44 
4*00 
9  06 
0*49 
1*90 
1*90 

1*68 


6*41 
3*16 
2*26 
6*32 


3*41 
0*99 
2*42 
8*07 
4-41 
6*23 

6*23 


1*68 


1*86 
1*21 
0*14 
2*68 
0*18 


2*42 
2*15 
0*27 
2*62 


3*66 
2*44 
1*20 
2*61 


1*21  0*07«=9817,D. 

0*46  ^  =88*26. 

0*76  •  =64*92. 

0*98  AnO'SS.H. 

6*18  1*00=99*09,31 

437  NaCl2*66,a 

1-50  =27*42. 

2-87  =70*27. 

U-ie  NaCl8*26,R. 

150  =20*46. 

12-66  =76*01. 

0*87  7*66(Amtn<?/)B. 

0.29  =49*01. 

008  =42*98. 

2*86  7*76'  Po'74,H. 


c.  Add  titanic  acid  1*72. 


Sa  Clay, 

a.  Add  0*n6  oxyd  of  copper.  b.  Add  titanic  acid  080. 

d.  Add  Utanic  acid  1*24.       e.  Add  titanic  acid  0*48.       f.  locludes  8*26  of  carbonic  aoid. 

M.  O.  yon  Helmereen  has  a  paper  on  the  conductibility  of  heat  of  different 
rocks,  in  Pogg.  Ann.,  Izxzviii,  461.  Despretz  published  results  on  the  same  sub- 
ject in  the  Ann.  de  Ch.  et  de  Phys.,  toIs.  xix  and  xxxvi ;  and  in  the  Compt.  Rend., 
1844. 


SooRODrrs,  p.  419. — Crystals  from  Nertschinsk  afforded  EokscharoT  the  planes  in 
Bgure  661,  with  also  2{  and  2§r.  The  faces  ii  are  vertically  striated,  and  1  are 
mostly  rough. 

Skladoiote  (3Tfrr«  Verte\  p.  166. — A  green  earth  accompanying  the  specular  iron 
of  Framont  afforded  Delesse — 

Si         £1        9e       f'e      ]S[n     fig       Ca         i.       ]^a      '^ 
48*60     16*61     8*88     11*88    0*80     6*66     trace      8-14    0*69     7*16=99*26 

It  occurs  in  pyroxene  rocks  with  garnet,  and  results  as  Delesse  observes  from 
their  decomposition.  Boiled  in  concentrated  muriatic  acid  it  is  discolored  and  the 
silica  separates  as  a  powder. 

Delesse  states  that  in  attacking  the  mineral  with  acids,  the  bases  which 
retitt  the  action  longest  are  the  alkcuiea ;  the  magnesia,  oxyds  of  iron,  and  alumina 
yielding  first 

Bischof  observes  the  same  fact  with  mica  slate ;  and  it  explains  why  minerals 
containing  alkalies  are  often  attacked  by  acids  with  dimculty. — L*  IrutittU, 
June  14,  1864. 

ScHREiBERsrrE,  p.  68. — Dr.  J.  Lawrence  Smith  finds  that  the  Schreibersite  (Patera) 
is  quite  common  in  meteorites,  bein?  often  mistaken  for  magnetic  pyrites.  Hie 
following  are  the  results  of  three  analyses,  two  of  them  incomplete : 

P  Fe  Ni  Co  Cu  Si      51        Ca        CI 

1.  18-92  67*22  25*82  0*32  fr.  1*62     1*68     trace     0*18=100*66. 

2.  14*86  66*04  26*43  0*41  tr.        Not  estimated. 
8.     14*68  66'68  28*02  0*28  tr.         Not  estimated. 

No.  1  was  detached  in  small  pieces  from  the  meteorite :  No.  2  by  dissolving  away 
the  iron  and  separating  with  great  care ;  the  silica,  alumina,  and  lime  were  almost 
entirely  absent  The  mineral,  according  to  Smith,  consists  of  1  P,  2  Ni,  4  F6= 
Phosphorus  16*47,  nickel  29*17,  iron  66*36^100.     (Communicated  to  the  author)^ 

SsLBrrx,  Haidinger. — Regarded  as  a  carbonate  of  silvery  but  probably  only  a  me- 
chanical mixture.  Color  ash-gray  to  black.  Reported  from  Wolfach,  in  Baden, 
and  the  Mexican  mines  where  it  is  called  Plata  Azul, 

SKBPKNTiirx,  p.  282. — On  supposed  pseud omorphs  of  serpentine  after  hornblende, 
pyroxene,  and  olivine,  7%.  Scheerer,  in  Pogg.  xcii,  287. 

Smaltine,  p.  66. — ^The  Smaltine  containing  11  to  19  per  cent,  of  iron,  from  Schnee- 
berg  in  Saxony,  (analyses  3,  4,  p.  67),  is  the  Safflorite  of  Haidinger,  (Handb.  bestioL 
Min.  1846)  or  Eisenkobaltkies.  It  is  essentially  the  same  mineral  in  composition 
with  the  Chathamite  of  Shepard,  (Shepard's  Min.  1844). 
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It  is  remarkable  that  analyses  apparently  equally  trustworthy,  recent  as  well  as 

old,  give  for  AndtduHte  the  two  formulas  3^  Si^  and  sUkl  Si^  ;  for  StauroUde  the  two 

£l  Si^,  £l  Si' ;  for  SUlimanite,  Si  5i'  and  1^  Si^»  and  perhaps  others ;  and  now  topaz 

in  the  present  state  of  chemistry  of  the  species,  is  divided  between  £l  Si'  and  iStl  Si** 

Moreover  Sphenej  (fi)  Si'  is  homoeomorphous  with  Euclase  (fi)  Si' ;  and  all  the 

above  are  pleomorphous  with  Tourmaline,  (ft*,  S,  B)  Si'.  Eyanite  alone  appears  to 

give  to  all  recent  analysts  the  same  uniform  result,  iScl  Si* ;  and  the  uniformity  on 
this  species  makes  it  more  incredible  that  the  variations  in  the  case  of  the  other 
species  should  be  all  attributable  to  errors  of  analysis. 

Tourmaline,  p.  270. — Eenngott  has'deduced  essentially  the  same  formulas  for 
Tourmaline  as  tnat  given  on  page  271,  except  that  he  writes  B*  0*  for  boracic  acid, 
and  regards  it  as  replacing  alumina.    Min.  Notizen,  No.  iz. 

TaiPHTLiirx,  p.  406. — Altered  forms  of  triphyline  are  mentioned  on  page  407.  L. 
Snmann  stat«i  that  Melanchlor  (p.  428)  is  also  a  result  of  the  alteration  of  Triphv- 
line,  and  occurs  as  an  incrustation  on  unaltered  Triphyline ;  that  Heterotitt^  Pteudo' 
triplite  and  the  Norwich  mineral  are  the  results  of  a  further  change ;  that  Hut' 
eaulite  and  AUuaudite  are  connected  with  Triplite  in  origin.  (Cammunieated 
to  the  Author,) 

TuaQUois,  p.  405. — ^The  bone  TStrqttoii,  or  Odontolite,  according  to  L.  Saemann 
owes  its  color  to  a  phosphate  of  iron,  as  stated  by  Dufr^noy,  (Min.  ii,  861).  True 
turquois,  when  decomposed  by  muriatic  acid  fives  a  fine  blue  color  with  ammonia, 
which  is  not  the  case  with  the  odontolite.  'Hiis  mineral  has  a  fine  turquois  blue 
color,  and  a  very  compact  but  earthy  texture.  It  is  formed  along  with  fossil  bones 
or  teeth,  being  like  vivianite  connected  with  organic  phosphates  in  its  origin. 

YoLGBRiTx,  p.  142. — Cumenge's  mineral,  p.  142,  is  named  Oitmengitehy  Eenngott. 

WsissiGiTE,  p.  254. — ^The  following  are  additional  particulars  respecting  this  min- 
eral, from  a  note  by  M.  Jenzsch,  communicated  to  the  author  by  L.  Ssemann. — 
Cleavaffe  parallel  to  a  hemidome  pertaining  to  the  brachydiagonal ;  also  in  two 
vertical  directions  meeting  at  118^  ;  also  parallel  to  the  macrodiagonaL  Crystals 
small  and  not  very  distinct  Comj^iition,  Si  64 '5,  if^  17*0,  fig  0*9, 1. 14*6,  (JTa,  Li), 
2*2,  ign.  0*8.    Insoluble  in  muriatic  acid.    From  Weissig  in  Saxony. 

The  proportion  of  silica,  alumina,  and  alkalies,  differs  little  from  the  same  in 
Orthoclase ;  and  is  it  not  that  species  f 

WoHLKiuTE,  p.  848. — ^H.  Dauber  has  figured  and  described  a  crystal  of  Wohlerite, 
(Pogg.  xcii,  242).  He  gives  the  crystal  the  same  position  as  tnat  by  the  author. 
Adopting  the  lettering  of  t  494,  it  contains  the  planes — 

11     /     tr     tT     ti     i«     |i     ir     H     2| 

Dauber's  lettering,  a      m        g  h         h         k         d  o  p  t 

All  but  two  of  which  planes  are  in  Desloizeaux's  figure,  from  which  t  494  was 
taken,  and  one  of  these  two,  ^i,  is  probably  the  correct  symbol  for  that  lettered^ f, 
from  Descloizeaux.  The  angles  according  to  Dauber  vary  considerably  as  the  facefi 
are  not  very  brilliant ;  and  in  fact  he  makes  the  brachydiagonal  what  Descloizeaux 
makes  the  macrodiagonaL  The  latter  gives  for  /on  the  broad  face  lettered  tl,  185^ 
27'.  whence  /:  7=90°  54',  while  Dauber  obtained  184°  51',  giving  89°  42'  for  the 
same  7:  7.     Using  the  lettering  of  t  494,  the  angles  obtained  are  as  foUows*. 

Dauber,  tl:  il=109°  28'.  Descloizeaux,  109°  57'. 

il :  ir=106°  54'.  106°  27'. 

tl:||«130°45'.  181°  82'. 

tl :  tr=116°  17'.  116°  56'. 

Dauber's  measurements  of  7:  tl  however  varied  from  184°  21'  to  185°  24'. 


WoLKONSKom,  p.  839. — ^This  species  hasH.=:2— 2*5 ;  G.  =2*21 8-2*808,  Breithaupt 
Analysis  by  Ivanofl^  (Kokscharov's  Min.  RussL  145):  Si  86*84,  €r  18*85,  Pe  17*86, 
£1  8*50,  Un  trace,  Ca  1*89,  ift  22*46=:100'89. 

ZiNO  Bloom,  p.  460. — Pccurs  with  ores  of  zinc  and  lead  atBleiberg  and  Baibel  in 
Garinthia,  and  nas  probably  resulted  from  the  decomposition  of  Calamine. 
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METALLIC  ORES. 

(K)LD. — Native  Odd,  (p.  7).  DiBtinguished  firom  all  mineralB  it  resembles  by  iti 
fUttening  under  a  hammer ;  its  catting  like  lead,  although  considerably  haraer ; 
its  resisting  the  action  of  nitric  acid,  hot  or  cold ;  its  high  specific  gravity. 

Gold  also  occurs  in  Oold  Amalpam,  (p.  15),  SylvanUe,  {p.  64)  and  Kaayaffite^  (p.  65). 
Also  sometimes  in  traces  in  Pyntes,  Galena,  Chalcopynte,  Native  Teliiinitm. 

PLATINUM.— IRIDITJM.— PALLADIUM.— ^ahw«  Platinwn,  (p.  12),  tbe  source 
of  the  platinum  of  commerce,  is  distinguished  by  the  same  tests  as  gold ;  and  it  is 
mainly  on  account  of  its  malleability  that  it  occurs  in  flattened  grains  or  scalea 
PlaHniridiun  (p.  IS)  is  another  ore  somewhat  harder.  Jridotmine  (p.  19)  resem- 
bles platinum ;  but  it  scratches  glass,  and  gives  the  reaction  of  osmium,  besides 
being  rather  brittle.     Native  FaUadium,  (p.  14). 

SILVER. — ^The  important  Silver  minerals  are :  1,  Native  Silver,  (p.  15),  sectile 
and  malleable  like  gold,  the  only  one  that  has  a  white  color ;  2,  Silver  Olanee  or 
Sulphuret  of  Silver,  (p.  87),  blackish  lead  gray,  cutting  (unlike  the  foUowine)  nearly 
like  pure  lead,  cubic  m  crystallization  ;  8,  Fyrargyrite  and  Prousiite  or  Ruby  Silver 
Ore,  ipp.  77-78),  ruby  rea  to  black,  always  giving  a  bright  red  powder;  4,  /Wts/e- 
benite  or  Gray  Silver  ore,  (p.  79),  steel  gray,  rather  brittle  and  powder  steel-gray; 
5,  Siephanite  or  Brittle  or  Black  Silver  ore,  (p.  86),  iron  black,  and  giving  an  iron 
black  powder ;  6,  Kerargwrite  or  Horn  Silver,  (p.  92),  resembling  a  dark  colored 
gray  or  greenish  wax,  and  cutting  like  wax;  7,  Embolite  or  Chloro-bromid  of  Sil- 
ver, (p.  98),  like  the  last,  but  more  greenish.  These  ores  yield  silver  easily,  when 
heated  on  charcoal  Besides  these,  Tetrahedrite  or  Gray  Copper,  fp.  82),  is  often  a 
valuable  silver  ore;  Oalena,{p.  89),  which,  although  seldom  yielding  over  seventy- 
five  ounces  to  the  ton,  affords  a  considerable  part  of  the  silver  of  commerce.  For 
other  rarer  silver  ores,  see  pp.  16,  85,  48,  44,  48,  64,  71,  74,  76,  85,  87,  95. 

COPPER. — The  more  valuable  species  are:  1,  Native  Copper,  (p.  17);  2,  Chalco- 
pyriie  or  Copper  pyrites,  (p,  68),  of  a  brass  yellow  color,  scratched  easily  with  the 
point  of  a  knife  blade  and  giving  a  greenish  black  powder ;  3,  £arnhardtite,{  p.  500), 
and  Cuban,  (p.  68),  which  are  similar  to  the  last  but  paler  :  4,  JErubescite  or  Purple 
Copper,  .p.  38).  pale  yellowish,  with  a  slight  coppery  tinge,  but  tarnishing  external- 
ly to  purple,  blue,  and  reddish  tints;  easily  scratched  with  a  knife  blade,  and  pow- 
der grayish  ;  5,  Copper  Glance  or  Vitreous  Copper ,  tp-  46),  of  a  dark  lead-gray  col- 
or, and  powder  similar,  resembling  some  silver  ores,  but  yielding  copper  and  not 
silver,  when  healed  on  charcoal ;  0,  Tetrahedrite  or  Gray  Copper,  (p.  82),  of  a  some- 
what paler  steel-gray  color  and  powder  ;  7,  Red  Copper,  (p.  lol) ;  8,  Black  Copper, 
(p.  109,  186) ;  9.  Malachite  or  Green  Carbonate  of  Copprr,  (p.  458),  of  a  bright  green 
color,  sometimes  earthy  in  the  fracture  and  sometimes  silky  ;  lt»,  Azuriteov  Bluf  Mal- 
achite, (p.  459),  of  a  rich  deep  blue  color,  either  earthy  or  vitreous  in  lustre.  All 
the  above  are  acted  on  by  nitric  acid,  and  the  solution  deposits  a  red  coating  of 
copper  on  a  strip  of  polished  iron  ;  11,  Chrysocolla,  (p.  3u9},  a  silicate  of  copp'r, 
resembling  the  Green  Carbonate,  but  paler  green,  and  usually  having  a  close  texture, 
(never  fibrous),  a  smoother  surface  and  somewhat  waxy  lustre,  although  occurring 
usually  only  as  an  incrustation ;  VI,  Atacamite  or  Chlorid  of  Copper,  (p.  138),  of 
deeper  green  than  Malachite;  13,  Sulphate  of  6'o;)/)<fr,  in  solution,  (p.  88u).  For 
rarer  ores,  see  pages  36,  (arsenical) ;  43,  (selenid);  48,  65,  78,  80,  82,  84.  85,  87, 
(different  sulphur,  arsenical  and  antimonial  ores);  309,  (silicate) ;  360,  862,  36S, 
(chromates,  vanadate) ;  375,  380,  (sulphates);  412,  420,  421,  425,  (phosphates  and 
arsenates). 

QUICKSILVER.— The  only  valuable  ore  is  Cinnabar,  (p.  48),  of  a  bright  red  to 
brownish  black  color,  with  always  a  red  powder,  and  affording  fumes  of  quicksilver 
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when  heated  on  oharooal.  There  are  also  Natiye  Quickf ilrer,  (p.  14) ;  Amalgam, 
(p.  16) ;  ^lenid,  (p.  52);  Chlorid  and  lodid,  (p.  89, 96).  Tetraheorite  (p.  82)  some- 
times contains  tkts  metaL 

LEAD. — CkUena  (p.  39)  is  the  only  abundant  lead  ore ;  it  is  a  lead-gray  brittle 
ore,  yielding  lead,  wnen  heated  with  charcoal.  For  other  ores  see  pp.  42,  44,  66, 
(Selenid  and  Tellurids);  109,  117,  126,  127, 128,  (Ozyds);  869,  861,  862,  (Chromate 
and  Vanadate);  848,  (Tungstate);  870,  871,  872,  874,  876,  890,  (Sulphates),  of 
which  Angleeite  (p.  870)  is  the  common  one;  400,  401,  (phosphate  and  arsenate) ; 
462,  (carbonate). 

ZINC. — ^The  most  important  ores  are :  1,  Smithamite  or  OarhonaU  ofSSine,  (p. 
447),  and  2,  Calamine  or  Silicate  of  Zine^  (p.  818) ;  they  are  alike  in  a  white,  gray- 
ish-white, or  ffreenish- white  color,  commonly  a  slight  waxy  lustjre  and  smooth  look, 
(often  stalactitic  or  mammillary),  yet  sometimes  earthy;  and  a  hardness  such 
that  the  surface  is  scratched  with  a  knife  blade  with  some  little  diflSculty.  They 
differ  in  their  action  with  muriatic  acid ;  when  the  surface  is  drusy,  the  silicate 
shows  projections  of  minute  rectangular  prisma.  Zineite  or  Bed  Zinc  ore,  (p.  110), 
is  also  important ;  it  is  bright  red  and  very  distinctly  foliated^  Blende  or  Sulphu- 
ret  of  Zinc,  (p.  45),  is  a  common  ore,  having  a  yellow  to  black  color  and  resinous 
lustre,  and  distinctly  cleavable ;  the  black  varieties  are  sometimes  a  little  metallio 
in  lustre,  but  the  powder  is  nearly  or  quite  white.  For  other  Zinc  Ores,  see  pp. 
127,  (oxysulphuret) ;  166,  189,  (silicate) ;  884,  (sulphate) ;  409,  (phosphate) ;  418, 
(arsenate) ;  460,  carbonate). 

COBALT,  NICKEL. — ^The  ores  of  cobalt  of  first  importance  are,  Smaliine,  (p.  66), 
and  Cobaltine,  (p.  57),  both  of  nearly  a  tin-white  color,  with  the  powder  grayish- 
black,  color  sometimes  verging  slightly  to  gray.  The  Black  Oxyd  of  Cobalt,  (p. 
186),  a  kind  of  bog  ore  and  very  impure,  is  sometimes  sufficiently  abundant  to  be 
valuable.  The  useful  ores  of  nickel  are  Chloanthite  or  the  nickeliferous  smaltine, 
(p.  56),  Oertdorffite  or  Nickel  Glance,  (p.  58),  and  Copper  Nickel,  (p.  62),  the  latter 
distinguished  by  a  pale  copper  red  color.  For  other  ores  of  Cobalt,  see  pp.  41,  44, 
68,  67,  (sulphuret  or  arseniuret);  885,  (sulphate) ;  416,  (arsenate):  461,  f carbonate) ; 
ot  Nickel,  42,  49,  (sulphuret);  53,  59,  (arsenical  or  antimonial);  889,  (silicate) ;  886, 
(sulphate);  418,  (arsenate) ;  461,  (carbonate). 

MANGANESE. — Common,  as  Pyrolutite,  (p.  125),  and  PtUomelane,  (p.  185),  both 
black  or  grayish-black  ores,  and  having  little  lustre,  and  a  blackish  streak  or  pow- 
der, in  which  last  particular  they  are  distinct  from  the  iron  ore  called  Limonite,  with 
which  they  are  often  associated,  and  also  from  Hematite  or  Specular  Iron.  Wad 
(p.  186)  is  an  earthy  bog  manganese,  sometimes  abundant  and  valuable.  Manganite 
(p.  180)  is  abundant  in  certain  mines,  but  is  of  little  value  in  the  arts,  because  of 
its  containing  so  little  oxygen,  (one  third  less  than  Pyrolusite),  to  which  fact  Beud- 
ant  alludes  in  his  name  for  the  species,  Acerdete;  it  differs  from  pyrolusite  in  its 
reddish  brown  powder.  For  other  manganese  ores,  see  pp.  41,  66,  (sulphuret);  68, 
(arsenical);  .117,  118,  (oxyds);  167,  186,  (silicates);  899,  406,  408,  (phosphates); 
446,  452,  (carbonate^ 

CHROMIUM. — Chromic  Iron,  (p.  106),  a  grayish-black  little  lustrous  ore,  occur- 
ring mostly  in  Serpentine,  is  the  source  of  chrome  in  the  arts.  For  different  ehrom- 
ates,  see  p.  859. 

IRON. — ^The  important  iron  ores  are:  1,  Hematite  or  Secular  Iron,  (the  atftanr^t 
or  bloodetone  of  Theophrastus),  (p.  113),  characterized  by  its  blood-red  powder,  and 
occurring  either  eartny  and  red,  or  metallic  and  dark  steel  gr^  ;  in  the  latter  con- 
dition very  hard,  a  knife  point  raakine  no  impression ; — 2.  Magnetite,  or  magnetic 
iron  ore,  (p.  105),  as  hard  as  the  preceding,  but  having  a  black  powder,  and  being 
attractable  by  a  magnet; — 3,  Limonite,  called  also  brown  hematite,  (p.  181),  a  softer 
hydrous  ore,  affording  a  brownish  yellow  powder,  earthy  or  semimetallic  in  appear- 
ance, and  often  in  mammillary  or  stalactitic  forms;— 4,  Chalybite,  or  Spathic  Iron, 
(p.  444),  a  sparry  ore,  of  grayish,  grayish-brown,  and  brown  colors,  very  distinctly 
cleavable,  turning  brown  toolack  on  exposure.    The  common  clayey  iron  ores  are 
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impure  ores*  either  of  Spathic  Iron,  Limonite,  or  Hematite ;  when    the  last  they 
are  red;  when  brown,  reddish-brown,  or  yellowieh-brown  to  black,  they* may  be 
either  of-the  two  former.    One  of  the  most  common  ores  of  iron  im.  J*^rUes  or  iiil- 
phoret  of  iron,  (p.  54),  a  pale  yellow  brass-like  ore,  hard  enooffh  to  strike  fire  with 
steel,  and  thus  unlike  any  copper  ore,  and  all  similar  ores  of  other  ibetals.     Marco*- 
iU  (p. -60)  is  similar,  but  is  pnsmatio  and  often  crested  in  its  forma.    Pyrrhotine,  or 
Magnetic  Pyrites,  (p.  60),  is  less  hard  and  paler,  or  more  grayish  in  color.     Leueo- 
pyrite  and  Mitpickel^  (pp.  61,  62),  are  white  metallic  arsenical  ores,  somewhat  re- 
semblinff  ores  of  Cobalt    Uminite,  or  7\tamc  Iron,  (pw  116),  resembles  specular  iron 
olosely,  but  has  act  a  red  powder;  it  is  abundant  in  some  regions,  but  not  yalued. 
For  other  iron  ores  see  pp.  .880,  886,  387,  889,  (Sulphates);  899,  406-408,  416,  424, 
487,  431,  (phosphates) ;  422,^ar8enate) ;  464,  (oxalate). 

TIN.— The  only  valuable  ore  is  the  Oxyd  of  7\n  or  Cauiterite,  (p.  118),  a  rery 
hard  mineral  of  a  dark  brown  to  black  color,  sometimes  gray  or  ^i^yish-brown, 
without  any  metallic  appearance ;  the  crystals  usually  have  a  very  brilliant  lus- 
tre, "nn  afso  occurs  as  a  sulphtret,  (p.  70),  and  is  sparingly  found  in  ores  of  tan- 
talum, and  some  other  mineral  species. 

TTTANIUM.— The  only  ore  of  this  metal  of  any  value  is  Rutile,  (p.  120). 

ARSEINIO. — Native  Anenic  (p.  22)  is  one  source  of  arsenic,  but  it  is  too  rare 
to  be  of  much  avail ;  also  Orpiment,  (p. 82 ),  a  sulphur-yellow  foliaceous  and  some- 
what pearly  mineral,  and  i2ea/^ar,  (p.  81),  bright  red  and  vitreous.  Arsenic  is 
mostly  derived  for  the  arts  from  the  arsenical  ores  of  iron,  cobalt,  and  nickeL 

ANTIMONY. — Stibnite,  or  Gray  Antimony,  (p.  88),  is  the  source  of  the  antimony 
of  commerce.  It  is  a  lead  gray  ore,  usually  fibrous  or  in  prismatic  crystals,  and 
distinguished  from  a  similar  ore  of  mang^ese  by  its  perfect  diagonal  cleavage  and 
its  easy  fusibility.  Antimony  occurs  also  in  numerous  ores  of  lead  and  silver,  (pw 
72),  and  of  nick^,  (pp.  68,  69)  ;  also  as  ozyds,  140,  141. 

BISMUTH. — Native  Bitmuth,  (p.  20),  the  source  of  the  metal  in  the  arts,  is 
whitish,  with  a  faint  reddish  tinge,  has  a  perfect  cleavage,  and  is  very  fusible.  For 
other  bismuth  ores,  see  pp.  16,  21,  33,  44,  78,77,  81,  88  ;  141,  (oxyd) ;  181,  (silicate); 
462,  (carbonate). 
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AbicbiU,  ias. 

AbraiiM,  S28. 

Acadiolite,  819. 

AcerdcM,  ISOk 

AefaateB,  161. 

Acliirit«,  tot. 

Achmntit,  aOA. 

AcbmiU,  17B. 

AchroiU,  271. 

Acicalar  Biimnth,  BI. 

Aciculitc,  BI. 

AeM,  Antimonoiu,  UI,  142. 

Anenoiu,  139. 

Boracic,  144. 

Carbonic,  144. 

Uariativ,  97. 

Sulphuric,  143. 

Salpbaroas,  14S. 

TaDgatJB,  143. 
Acini tc,  lee,  lit. 
Actinolile,  Actinote,  170. 
AduDint,  il. 
Adamantina  apar.  111. 
Adioole,  S4B. 
Adolaria,  241. 
XdeUonile,  les,  SOB. 
Aerhenat«m,  8 SB. 
jEgirin,  160,  172. 
jfiroaite,  77. 
.■Eachynita,  867. 
Aftonite,  82. 
A^almatolitc,  2S2,  276. 
AgaphiU,  40fi. 
Aganc  mioeral,  438. 
A^te,  146. 

te,  461 


^ 


1,81. 


ARUatil 
Akanticon,  SOS. 
Akmit.  ne. 
Alabandine,  41. 
Alabaat«r,  377,  4311. 
Alalite,  169. 
AlauD,  882. 
AlanniteiD,  8BB. 
AlbiD,  804. 
Albite,  240. 
AlezandriU,  133. 
AlxeriU,  308. 
Ahiitc.  889. 


Allagita,  1B7. 
Allsnite,  SOS. 
AllemoDtite,  Araaniotl  Ad- 

timoDf,  22. 
Allochroite,  191. 
Allogonite,  4f0. 
Allomorphite,  366. 
Attophane,  336. 
Allophana,  Opal,  S37. 
Allnaodite,  407,  618. 
Almagrerite,  S71. 
Almandint,  191. 
AlatoDite,  461. 
AlUiM,  44. 
At03i,  Native,  38-i. 

Ammooia,  883. 

Feather,  381. 

Iron,   Mafpieeia,    Maa- 
ganaM,  Sadn,  382. 
Alnmina,  111. 

Flnats,  B8. 

Flnosilioate.  269. 

Hydrate,  laS. 

Hydroiu  Sili«ntea  (ear- 
thy), 186,249  to26S, 
3ST  to  840,  604. 

Meltate,  476. 

Phoaphatea,  423,  482. 

Sulphate,  SB1,  388. 

nine  iluaUe  alcaliae,  97. 

aalfatce,  SSI. 

I^boaphatie,  424. 


JoIit«,  142. 
Ammonia  alam,  8B8. 
AffliiKiaia,Biearban*te,461. 

Uoriata,  99.  , 

Fho*phat«,  418. 

Sulphate,  879, 
Amoibite,  68. 
Amphibole,  17a 
Amphibolite,  172. 
Ampbigtne,  2SI. 
Ampbodebt«,  234. 
An  apeniie,*.  Chrome  oahn. 
ADalcims,  818. 
Anatcime  camea,  200. 


Anatase,  121,  BUB. 
te,  606. 
idaluaite,  2S7. 


AndeBi 


Aim 


AlUD. 


s,  SS9. 


Aluiiit«,  BBS. 
AluDOgen,  S81. 
AmalgaiD.  Natire,  16. 

Gold,  16. 
Amaiuito,  242. 
Amazon  Htone,  242. 
Amber,  466,  603. 
Amblygonite,  409. 
Amethyat,  146. 

OnenUt,  III. 
AmioDt.  172. 
Amiantholda,  174. 
Aniantboida  m«gnMite,1SS. 
AnuanthDl,  172. 


B,  247. 


'.,  236. 


Audreasbsrgolite,  338. 
Andreolite,  S28. 
Anglarite,  416. 
Angleait«,  370. 
Aneleaite,  Cupreoni,  390. 
Anbvdrite,  369. 
Acberite,  441. 
Aonabergite,  418. 
Anorthite,  284. 
Acthophyllite,  172. 

Hydrous,  176. 
Anthoaiderite.  304. 
Anthracite,  26. 
Anthraconite.  489. 
Antiedrit,  328. 
Antigorite,  281. 
Antimoine  natif,  81. 

oiid6  140,  111,142. 

ozidd  sulfa  r6,  141. 

Bulfurtf,  88. 

■utfurf  nickelifSre,  BS^ 

Balfurj   plombo-cupri- 
fere,  80. 
Antimon,  Gediegan,  21. 
Antimon-arsen,  22. 
Antimonate  of  lead,  142. 
Antimoubtende,  141. 
Aotimonblathe,  140. 
Antimonglanz,  83. 
Antimoaita  of  lima,  410. 

of  qaickiilTer,  142. 
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Antimonial  copper,  73. 
copper  glance,  82. 
lead  ores,  72-87. 
nickel,  63. 
ochre,  141,  142. 
silver,  35. 

sulphuret  of  silver,  77, 
79. 
Antimonite,  83. 
Antimonkupferglanz,  82. 
Antimonnickel,  58. 
Antimonnickelglanz,  59. 
m  Antimonocher,  141. 
Antimonophjllitc,  140. 
Antimonoxyd,  140,  141. 
Antimon8aureableioxyd,142 
Antimonsilber,  85. 
Antinionsilberblende,  77. 
Antimony,  Native,  21. 
Arsenical,  22. 
Gray,  88. 
Oxyd  of,  140,  141. 
Plumose  ore  of,  76. 
Red,  141. 
Sulphuret  of,  88. 
White,  140. 
Antimony  blende,  141. 
bloom,  140. 
glance,  8;^ 
Antnmolite,  829. 
Apatelite,  388. 
Apatite,  396. 
Apatoid,  503. 
Aphanesite,  428. 
Aphrite,  Aphrizite,  270, 439. 
Aphrodite,  281. 
Aphrosiderite,  297. 
Aphthalo9c,Apthitalite,366. 
Aphthonite.  82. 
Apjohnite,  382. 
Aplome,  192. 
Apophyllite,  804. 
Aquamarine,  178. 
Aneoxene,  ;^04. 
Aragonite,  448. 
Aragonspath,  448. 
Areanite,  865. 
Arondalite,  206. 
Arfvedsonite,  172. 
Argent  antimonial,  85. 

antimonio  sulfur^,77,79. 

iodur^,  95. 

gris  antimonial,  79. 

iiiuriat6,  92. 

natif,  15. 

noir,  86. 

sulfur^,  37.  ! 

Bulfurd  flexible,  71. 

sulfur^  fragile,  86 


Argentine^  489. 
Argentite,  87. 
Ar^yrose,  87. 
Ancite,  822. 
Arkansite,  128. 
Arpidelite,  268. 
Arquerite,  15. 
Arragonite,  448. 
Arsenate  of  lime,  414. 
ARSENATES,  396. 
Anhydrous,  896. 
Hydrous,  411. 
Arseneisen,  61. 
A/seneisensinter,  432. 
Arsen^lanz,  22. 
Arsenic,  Native,  22. 
oxyd6,  139. 
sulfuric,  81. 
Sulphuret,  31,  82. 
White,  189. 
Arsenical  antimony,  22. 
Arsenicite,  v.  Pharmacolite, 

414. 
Arsenikalkics,  61, 
Arsenikantimon,  22. 
Arsenikbleispath,  v.  Mime^ 

tene. 
Arsenikbismuth,  v.  Euly  tine. 
Arsenikbluthe,  189,  414. 
Arsenikeisen,  61. 
vVrsenikglanz,!;.  Arsenglanz. 
Arsenikkies,  62. 
Arsenikkobaltkies,  67. 
Arsenikmangan,  53. 
Ar8enikkup)fer,  36. 
Arseniknickel,  52,  56. 
Arseniksilber,  36. 
Arseniksilberblende,  78. 
Arsenik-sinter,  419. 
Arseniosiderite,  61,  422. 
ARSENIUREI^,  80-88. 
Arsenite,  139. 
Arsenocrocite,  422. 
Arseuolite.  139. 
Arsenopyrite,  62. 
Arsenous  acid,  139. 
Arsenphyllite,  140. 
Asbestus,  159,  172. 
Asbolan,  186. 
Asparagus-stone,  396. 
Aspasiolite,  215. 
Asphaltum,  469. 
Asteria,  111. 
Astrakanite,  379. 
Atacamite,  138. 
Atelesite,  182. 
Atlaserz,  458. 
Atheriastite,  208. 
lAtramenstein,  v.  Misy. 


Aarichalcite,  4d0. 
AuripiffineDtum,  S2. 
Auroteilurite,  64. 
Automolite,  103. 
Autnnite,  430. 
Aventurine  quartz,  147. 

feldspar,  24& 
Azinite,  218. 
Azorite,  350. 

Azure  spar,  or  stone,  404. 
Azurite,  469,  404^ 


sulfur^  antunonifdre  etJAugit^,  158. 

cuprif^re,79.  Augustite,  896. 

fragile,  542.  lAuina,  230. 


Babingtonite,  17& 

Ba^rationite,  208. 

Baierine,  353. 

Baikalit,  159. 

Balas  ruby,  103. 

Ballesterosite,  55. 

Baltimonte,  282. 

Bamlite,  264. 

Baralite,  340. 

Barnhardtite,  500. 

Barolite,  449. 

Baroselenit,  366. 

Barsowite,  236. 

Barystrontianite,  451. 

Baryta,  Carbonate,  449. 
Carb.  of  lime  and,  451. 
Sulphate,  866. 
Sulpbato-carb.,  45a 

Barytes,  366. 
Barytine,  366. 
Barytocalcite,  453. 
Baryto-celestine,  869. 
Barvtophyllit,  298. 
Basalt,  162,  247. 
Basanite,  148. 
Basanomelan,  115. 
Basicerine,  96. 
Bastite,  165. 
Batrachite,  184. 
Baudisserite,  441. 
Baulite,  248. 
Beaumontite,  330. 
Beilstein,  176. 
Beinbrech,  v.  Tufa. 
Bell-metal  ore,  70. 
Belonit,  81. 
Beraunite,  427. 
Berengelite,  468. 
Beresite,  246. 
Berg-crvstal,  145. 
Berghofz,  285. 
Bergmannite,  327. 
Bergpech,  469. 
Bergseife,  252, 
Bergtheer,  469. 
Bernerde,  v.  Retinite. 
Bernstein,  466. 
Beryl,  178. 
Berthierite,  73, 603. 
Berzelianite,  43. 


Bemliit.  4M. 
B«K«liDa,  48,  232. 
Berielite,  1128. 
B«iidantit«,  2S-2,  as. 
Bieberite,  SSS. 
Bild«t«ia,  ifi. 
BImsstoin,  246. 
Biotioe,  2S0. 
Biotite,  2iS. 
Biroiu^  40C. 
Biamulh,  SO. 

AcicuUr,  EI. 

CarboDDto.  492. 

CuprM-us.  73.  BS. 

Oijd,  141. 
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Bleimolybdat,  349. 
Bloiai^re,  142. 
BUinierite,  Hi. 
Bleioxyd,  loe. 
BUi>ub8elat,S48. 


TellurL 


Bleisulphotricarbonst,  STI. 
Bleiuhveif,  40. 
BiBivitriol,  STO. 
Blende,  4fi. 
Blodite.  879. 
Bloodstose.  14B. 
iubeBtiu,3TD. 

copper,  469. 

feldxpur,  41)4. 

iron  earth,  41B. 

iron  etone,  279. 


,  al. 


Biimnth-eUae 
blends,  ISl. 
nickel.  H. 
ochn,  141. 

Biamuthine,  83,  003. 
Biamutite,  462. 
BitUrkalk,  4*1. 
Bitteraotz,  BB4. 
Bitter  spar,  44I.  443. 
Bittenpatb,  441. 
Bitumen.  409. 

Elaatic,  47 1. 
BitUminoSK  holz,  26. 
BitnmiBoaa  coal,  '26. 


mangaiieao,  185. 

Mlver,  SS. 

lead,  Us. 

jack.  46. 
Blakeite.  3M. 
Bbltterera,  6S. 
BIfitterkiea,  i>.  Marcosite. 
Bliitterleilar,  AS. 
Blatteneolith,  SKA 
BUubleierz,aS. 
Blaueiieneri  4IS. 
lllaaeiaeaitain,  279. 
Blauapath,  401. 
Blei,  17. 
Bleiordo.  4G2. 
Blei  fall  lerz,  SO. 
Bleigelb.  349. 
Bieiglani,  SO. 
Bleiglaa,  v.  Angleeite. 
Bleiglatte,  lOU. 
Bleignmmi,  431, 
BMIaiar,  Sm. 
BUihorners,  463. 


Bohnerz,  131. 
Bog  butter,  473 
"      iron  ore,  181. 

tinngnneso,  186. 
Bole.  i&i.  &03. 
BologniaD  ipsr,  8S6. 
Bolton  ite,  leT. 
BoIm,  26->,  B03. 
Bonidorffiu,  21ii. 
-       cJ.  acid,  144. 
Borncite.  3»3. 
BORATES,  392. 
Borax,  394. 
Boraiit,  393. 
Bornito.  21.  38. 
ISiirastein,  u.  BeriuteiD. 
Borucalcile,  89^ 
Boroailicateoflime,  884 
Boraiiurerkalll.  894. 


Botrjoueii 
Botryoritt 


387. 


Botryi 

BoiilaBKerite,  8l. 
BourDOnit«,ga. 
BourDoait'mcke1gl)LDx,69. 

Bowenite, -.183. 
Branchite,  473. 

Branderz,  i>.  Idrialine. 

Brandk^,  197 
Bnunbleierz.  4O0. 
BrnuDaiaeiLsteia,  131. 


Brau 


napath,  441,4 


,118. 

Piemontiecher  206. 

Grauer.  130. 

t^chwarier,  186. 
BrauQBti^Inkieaal,  I9a 
Breiilakitc,  10(1. 
BreithaupUtu,  S8. 


Breunnerite,  448. 
Brevicite,  3S7. 
Brewstorite,  338. 
BrewBloline,  471. 
Brittle  eilver  ora,  B( 
Brochnatite,391. 
Bromic  eilver,  98. 
EROMIDS,  sy. 
Broinite,  S3. 
Broiiilitc,45l. 
Bromsilber.  93. 
Brogniardite,  7B. 
Brogniartin.al*. 
BroDzite,  160. 
Brookite,  123. 
Brouite,  443. 
Brown  coil,  26. 

iron  ore,  131. 

hematite,  131. 

ocUre,  131. 

spar,  443,  441. 


Brucil 


1,  186. 


BucbolEite,  '166. 
Backlatidite,  SOd. 
Buhratone,  148. 
Buntbleiorz,  4O0. 
]ntkupfcreri;,8S. 


Bar 


i.  4Q0. 


Bufltun      ..     _.. 
Butterm  11  chert,  93. 
Bulyrite.  473. 
BjBsalith,  na 
Bjtowaite,  287. 

Cacholong,  IGI. 
Cacozeae.  434. 
Cadmium,  Sulpbnret  of,  fil. 
Cainigorm  itone.  147. 
Calaitc,  i"a. 

lomine.  313,  447,  fiO.1. 
Cupriferoa*,  4S6. 
Kleetric,  813. 
1,  4611. 


tnfa.  4: 
Caloedony,   146. 
Cttloite,  i:ifi,  603. 
Cnledonite.  372. 
Callaia,  4i>a, 
Calomel,  SD. 
Calatronburjte,  866. 
CuljptoUle,  19e. 


B,  2I18. 


Cane 
Cnncp 
Caodile,  103. 
CaoehliteiD,  19l. 
CantiLfitfi.  146. , 
Cooutfdiouci,  Hlneral,47I. 
Capillary  pvrilM,  48. 
Cnpnite.  447. 
Caporcianite,  314. 
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C»rbocerine,  456. 
CARBONATES,  4S4. 

Anhydrocb,  484. 

Htdroub,  464. 
Carbonic  acid,  144. 
CarbuncaluB,  190. 
Carinthioe,  172. 
Carminite,  410. 
Carminspatb,  410. 
Carnat,  25a 
Carnelian,  147. 
Carolatbine,  600. 
Carpholite,  816. 
Carpbosiderite,  481. 
Carpbostilbite,  826. 
Carrollite,  67. 
Cauiterite,  118. 
Cauiterotantalite,  861. 
Caateloaudite,  482. 
Caator,  268. 
CaUpleiite,  808,  604. 
CatliniU,  262. 
Cat's  eye,  148. 
CaTolinite,  282. 
Cawk,  866. 
Celestine,  868. 
Cerasine,  Cerasite,  468. 
Cerer,  t*.  Ceriam. 
Cerine,  208. 
Cerinstein,  812. 
Cerite,  812. 
Cerium,  Carbonate,  466. 

Fluorid,  96. 

Silicate,  812. 
Cerolith,  v.  Kerolith. 
Ceroxydulkobleo8aure6,456 
Cerusite,  Ceruse,  462. 
Cervantite,  141. 
Ceylanite,  103. 
Ch'abazite,  Chabasie,  319. 
Chalcanthit,  380.     . 
Chalcedony,  147. 
Chalcodite,  5«K). 
Chalcolite,  430. 
Chalcophacite,  429. 
Chalcophyllite,  428. 
Chalcopyrite,  68. 
Chalcostibite,  78. 
Chalcotrichite,  122. 
Chalilitc,  325. 
Chalk,  438. 
Chalkosin,  46. 
Chalybito,  444. 
Chamoidite,  299. 
Chantonnite,  508. 
Chathamite,  56,512.  ' 

Chaux  arseniatee,  404,  414.' 

borat^e  siliceuse,  884.  \ 

carbonatee,  485. 

fluatee,  94.  i 

Chenocoprolite,  432.  \ 

Chert,  148. 


Chesterlite,  246. 
Cheaay  copper,  469. 
Chessylite,  459. 
Chiastolite,  267. 
Childrenite,  424. 
Chileit,  129,  604. 
Chiltonite,  814. 
Chimborazite,  v.  Aragonite. 
Chiolite,  98. 
ChiTiatite,  77, 
Chladnite,  508. 
Chloanthite,  56. 
Chlorastrolite,  815. 
Cblorbydric  acid,  97. 
CHLORIDS.  89. 
Chlorite,  294,  296. 

femigineuse,  296. 

spar,  298. 
Chlontoid,  298. 
Chloritspath,  298. 
Chlormerkur,  89. 
Chloromelan,  299. 
Chloropal,  887,504. 
Cbloropbsite,  278. 
Chlorophane,  94. 
Chlorophyllite,215. 
Chloroepinel,  108. 
Cblorquecksilber,  89. 
Chodneffite,  97. 
Chondrodite,  186. 
Chonikrite,  291. 
Chrismatine,  474. 
Christianite.  284,  824. 
CHROMATES,  859. 
Chroroeisenstein,  106. 
Chrome  ochre,  839. 
Chromic  iron,  106. 
Chryolith,  v.  Cryolite. 
Chrysoberyl,  122. 
Chrysocolla,  809,  504. 
Chrysolite,  184. 
Chrysophane,  297. 
Chrysoprase,  147. 
Chrysoprase  earth,  840. 
Chrysotile,  282. 
Chusite,  184. 
Cimolite,  165. 
Cinnabar,  48. 
Cinnamon  stone,  191. 
Cipolino,  489. 
Clausthalite,  42. 
Clay,  249  to  262,  337  to  340, 

604,  510. 
Clay  slate,  509. 
Cleavelandite,  240. 
Cleiophane,  45. 
Clinffmanite,  800. 
Clinkstone,  246.  ^ 
Clinoclase,  428.  ' 
Clinochlore,  293. 
Clintonite,  297,  505. 
Cluthalite,  318. 


Coal,  Minerftl,  26. 
Cobalt,  Araeoate  of,  416. 

Araeoical,  66, 67, 63, 67. 

Carbonate,  461. 

Earthy,  186. 

Glance,  67. 

Gray,  66. 

gria,  66,  67. 

ozid6  noir,  136. 

Red,  416. 

Sulphate,  886. 

Sulphoaraeninret,  6S. 

Sulphuret,  41,  67. 

White,  66,  67. 
Cobalt  bloom,  416. 
Cobaltine,  67. 
Cobalt-mica,  416. 
Cobalt  pyritea,  67. 
Cobalt  Titrio),  386. 
Coccinite,  96. 
Coccollte,  169,  160. 
Colestein,  368. 
Collyrite,  88& 
Colopbooite.  19a 
COLUMBATES,  344. 
Columbite,  363. 
Comptonite,  326. 
Condrodite,  186. 
Condurrite,  86. 
Coniehalcite,  421. 
Conistonite,  466. 
Conite,  441. 
Connellite,  375. 
Copal,  Foaail,  Copaline,467. 
Copiapite,  887. 
Copper,  Native,  17. 

Antimonial,  78,  82. 

Arsenates,  419,421,425, 
429. 

Arsenical,  86. 

Black,  109,  117,186. 

Blue,  65,  469. 

Capillary  red.  122. 

Carbonatea,  458. 

Chromate,  36^). 

Emerald,  309. 

Glance,  46. 

Gray,  82. 

Indigo,  65. 

Muriate,  188. 

Oxychlorid,  188. 

Oxvd,  101, 109.117,122. 

Phosphate,     412,    420, 
425. 

Purple,  88. 

Pyritous,  68. 

Red,  101,  122. 

Selenid,  43. 

Silicate,  309. 

Sulphate,  380,  391. 

Sulphato-cblorid,  876. 

Sulphuret,  38, 46,66,68. 
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Copper,  Tungstate,  602. 

Vanadate,  362»  868. 

Variegated,  88. 

Vitreous,  46,  606. 
Copper  and  Lead,  Selenid 

of,  42. 
Copper  froth,  426. 
Copper  glance,  46,  606. 
Copper  green,  809. 
Copper  mica,  428. 
Copper  nickel,  62. 
Copper  ore,  Black,  109,  1 17. 

Blue,  469. 

Emerald,  809. 

Gray,  82,  612. 

Green,  468. 

Indiffo,  66. 

Oct^edral,  101. 

Variegated,  88. 

Velvet,  392. 

Yellow,  68. 
Copper  pyrites,  68. 
Copperas,  380,  886,  887. 

Soda,  389. 

Potash,  889. 
Coquimbite,  880. 
Coracite,  108. 
Coral,  440. 
Corallinerz,  48. 
Cordierite,  214. 
Corindon,  111. 
Cork,  Mountain,  172. 
Corneine,  172. 
Corneous  lead,  468. 
Cornite,  246. 
Cornubianite,  246. 
Comwallite,  426. 
Conindellite,  800. 
Corundophilite,  298. 
Corundum,  111. 
Cotunnite,  97. 
Couzeranite,  206. 
Covelline,  66,  606. 
Crednerite,  126. 
Crichtonite,  116. 
Crispite,  120. 
Crocidolite,  279. 
Crocoisite,  869. 
Cronstedtite,  299. 
Cross  stone,  267. 
Crucite,  267. 
Cryolite,  97. 
Cryptolite,  899. 
Cryptoline,  471. 
Cuban,  68. 
Cube  ore,  422. 
Cube  spar,  869. 
Cubizit,  318. 
Cuboite,  818. 
Cuiyre  arseniatd,  420-429. 

arsenical,  86. 

carbonat^  468. 


Cuivre  gria,  82. 

hydrosiliceux,  809. 

muriate,  188. 

natif,  17. 

ozid6  rouge,  101. 

phosphate,  420,  426. 

pyriteux,  68. 

pyriteux  bepatique,  88. 

selenid,  48. 

sulfate,  380. 

sulfur^,  46. 

sulfur^  argentif^re,  48. 

Tanadat6,  862. 

yeloutc,  892. 
Cumengite, 
Cummingtonite,  174. 
Cupreous  anglesite,  890. 

manganese,  186. 
Cuprite,  101. 
Cuproplumbite,  41. 
Cyanite,  263. 
Cyanosite,  Cyanose,  880. 
Cyanotrichite,v.Lettsomite. 
Cyclopite,  264. 
Cymophane,  122. 
(^rine,  197. 


Dalarnite,  v.  MispiokeL 
Damourite,  228. 
Danaite,  62. 
Danburite,  212. 
Datholite,  Datoliih,  884. 
Daourit,  v.  Rubellite. 
Davidsonite,  178. 
Davyne,  282. 
Davyt,  881. 
Dechenite,  861. 
Delanovite,  600. 
Delessite,  296. 
Delphinite,  206. 
Delvauxene,  427. 
Demant,  24. 
Demantepatk,  111. 
Dendrachates,  161. 
Dermatin,  280. 
Desdoizite,  861. 
Desmin,  882. 
Devonite,  428. 
Deweylite,  286,  606. 
Diabase,  162. 
Diaclasit-e,  16a 
Diadochite,  438. 
Diagonite,  882. 
Diauage,  Talkartiger,  160. 

Green,  160,  170. 

Metalloidal,  16a 
Diallogite,  446. 
Diamant,  24. 
Diamond,  24. 
Diaphorite,  «.  AUagite. 
Diaspore,  128. 
DiasUtite,  172. 

66 


Dichroite,  214. 

Digenite,  48. 

Dihydrite,  426. 

Dillnite,  838. 

Dimagnetite,  106. 

Dimorphine,  82. 

Dinite,  476. 

Diopside,  169. 

Dioptase,  809. 

Diorite,  247,  609. 

Dioxylite,  874. 

Diphanite,  801. 

Diploite,  284. 

Dipyre,  206. 

Discrasite,  86. 

Disomose,  68. 

Dbterrite,  297. 

Disthene,  268. 

Dog  Tooth  Spar,  «.  Calcite, 

436. 
Dolerine,  246. 
Dolerite,  162,  247,  610. 
Dolomite,  441. 
Dolomite  sinter,  467. 
Domeykite,  86. 
Domite,  246. 
Dopplespath,  «.  Calcite. 
Dopplerite,  474. 
Dreelite,  878. 
Dufrenite,  427. 
Dufr^noysite,  77. 
Dyoxylite,  874. 
Dysclasite,  806. 
Dyskolite,  v.  Sauasurite. 
Dysluite,  108. 
Dyslytite,  68. 
Dyssnite,  167. 
Dysyntribite,  262. 

Earthy  cobalt,  186. 

manganese,  186. 
Edelforsite,  166,  808. 
Edelith,  814. 
Edingtonite,  823. 
Edwardsite,  402. 

jeran,  197. 
Ehlite,  426. 
Ehrenbergite,  380.     * 
Eisen,  Gediegen,  17. 
Eisenapatit,  399. 
Eisenalaun,  888. 
Eisen blau,  416. 
Eisenblathe,  448.  - 
Eisenchlorit,  296. 
Eisenchrom,  106. 
Eisenerde,  Blaue,  416. 

GrOne,  182. 
Eisenerz,  Trappisches,  116. 
Eisenerz,  Hystatiachet,  116. 
Eisenglanz,  118. 
EUseuglimmer,  118. 
Eisengymnite,  286. 
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Eisenkies,  54.  lEesonite,  191. 

Rhombischer,  60.  tetain  oxjd^,  118. 

Eisenkiesel,  145.  snlfur^,  TO. 

EiBenkobalterx,  v.  Saffiorite,  Eacairite,  43. 


511. 
Eisenmiilin,  105. 
Eueonatrolith,  827. 
Eisennickelkies,  43. 
Eisenopal,  151. 
Eiaenoxyd,  118. 
Eiaenozydliydrat,  181. 
Eisenoxyd,  Schwefelaaixres, 

880,  885,  887. 
Eisenpecherz,  408,  48^ 
Eisenperidot,  185. 
Eiseophyllit,  415. 
Eisenresm,  464. 
Eisensinter,  419. 
Eisenspath,  444. 
Eisenrabm, «.  Red  oohre. 
Eisenrose.  116. 
EiseDratil,  129. 
Euensteinmark,  512. 
EiMn  titan,  120. 
EisenTitriol,  886. 
Einpath,  242. 
EiflBtein,  97. 
£kebergit«,  201. 
Elcolite,  282. 
Elasmose,  65. 
Elaterite,  471. 
Elect  ram,  8. 
Eliasite,  108,  505. 
Embolite,  9Z. 
Embrithite,  SI. 
Emerald.  ITS. 
Emerald  Diekel,  461. 
Emeraude.  178. 
Emery.  111. 
Emervlite.  3'». 
Emmonito,  450. 
Enargite.  87,  506. 
Encela-iite,  395. 
Endellionite,  80. 
Ephesite,  S'»l. 
Epiohlorite.  2SS. 
EpidoU.  206. 
Epi«tilbite,  880. 
Ep«»o:n  salt,  Epsomite.  3S4.  I 
Erdkobnit.  186.  | 

Erdhai-\  •l^i',  4T1. 
Erdmannite.  195.  n*\ 
Erdol.  469. 
Erdvraoh?.  474. 
Eremite.  402. 
Erinite.  425. 
Erlanite.  191. 
Erul>e*oitt\  S!?L 
Ervthrine,  416. 
Erythrite.  245. 
Esohenite,  857. 
Esmarkite,  205,  215.  8t4. 


Eochroite,  421. 
Encbysiderite,  r.  Pyroxene 
Enelase,  267. 
Etidialyte,  181. 
Endnophite,  818. 
Eogenesite,  r.   Selenpalla- 

dite. 
Etigen^lanz,  85. 
Eukainte,  48. 
Enklaa,  267. 
Eukolite,  843. 
Eulytine,  181. 
Eumanite,  123. 
Enphyllite,  291. 
Eupjrchroite,  896. 
Ennte,  246. 
Enxenite,  858. 
Enzeolith,  880. 
Exantbalose,  886. 
Exitdle,  140. 

Fablen,  82. 
Fablimite,  215. 

Hard.  214. 
Fiaeneolith,  827. 
Faaaaite,  159. 
Faujasite,  323. 
jFayalite.  185. 
Feather  alum,  881. 
[Feather  ore,  76. 
Federalaun,  881,  ?88. 
iFetler^rz,  76. 
Feldspar,  228,  5'>6. 

Common,  242. 
I         Labrador,  237. 
I         Potash.  242. 

Soda,  240. 
Feldstein,  242. 
Felsite.  242. 
Felsobanvite.  134. 
Felspath,'  242. 
I         apvre,  257. 
!         blae,  404. 

ten  ace.  254. 
Per  azur^,  415. 

arseniate,  422. 

arsenical.  61,  62. 

carbonate,  444. 

chromat^,  li>6. 

hvdro-oxid#,  1?1. 

natif,  17. 

olieiste.  118. 

oridd.  113. 

oridol6,  105. 

magnetique,  lf>5. 

mariatf".  810. 

phosphate.  415. 

sulfate.  880,  889,  887. 


}Fer  Biilfar^.  64,  ©0. 

sulfur^  mju^etique.  50. 
■Fergiisonxte.  S^K 

Ferrocobaltine,  58. 

Ferrotant«lite,  851. 

Fettbol,  252. 
iFettatein,  282. 
^Fenerblende,  88. 
'Fibroferrite,  388. 

Fibrolite,  265. 

Ficbtelit*,  472. 

Fignre  stone,  252. 

Fiorite,  151. 

Fireblende,  88. 
.Fi»changenstein,  'S<^. 
|Fiflcherite,  408. 
^Flexible  silver  ore,  71. 

Fliegensiein,  r.  Arsenie. 
'Flint,  145, 
JFloat  stone,  148^ 

Flockenerz,  «.  MimetencL 
IFlos  ferri,  448. 
[Flueerine,  96w 
|Fluellite.  98. 
'Flnocerine,  96i. 

Fluocerite,  98. 

Fiaochlore,  845. 

Fluor,  Floor  Spar,  M^ 
JFLUORIDS,  89. 

Flussspath,  94. 

Foliated  tellurium,  66. 
Fontainbleau    limestone, 

489. 
Forsterite.  1S4. 
Fowlerite,  167. 
iFrancolite.r.  A  pat  it  e,(  Anal- 
ysis, 4  .  396. 
Franklmite,  106. 
Fraueneiss,  r  Mica. 
Freibergite,  512. 
|Freialel>enite.  79. 
Trugardit,  197. 
iFuchsite,  222. 
JFuller'i*  Earth.  5«"W|. 
'Fullonite,  r.  Onegite. 
iFunkite,  160, 


I 


'uscite,  e.  Scapolit*. 


'Gabronite,  506. 
'Gadolinite,  211. 
iGagates,  27. 
'Gahnite.  108. 


JGalapektite.  r.  Halloyrita. 
'Galena.  39,  5«>6. 
Gallicinite.  12<». 
IGallitzenstein,  12ft. 
Galmey,  313,  447. 
Ganomatit.  4.32. 
Gansekothig-erz.  482, 
Garbenstilbit,  882. 
Garaet.  190. 

Bohemian,  194. 
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Gurnet,  Tetmhadr*!,  1S4. 

GrttHkopferen,  SH. 

Hansrite,  66. 

Garngclorfl5te.  a9(J, 

Oraulite,  i>.  Tactiiite,  888, 

Gsv-Luiiaite,  *Sa. 

Granailber.  v.  Selbita 

Hiiuyne,  230. 
Haydsnite.  819. 

Gc;irilc.  ITS. 

GeLlenite,  2Sfl.  205. 

GriiDepiei!A{(laserE,  33. 

Haveiiae.  894. 

Ge]ir<isi-t«in,  :iBO. 

Gray  ikntimony.  33. 

Haylorite,  148. 

Odbblcierf,  31 U. 

copper.  82,  612. 

Heavy  apar,  868. 

Gelbeiseneix,  8S9. 

Qruen  diallagv.  160. 

Hflbetine,  189. 

Gelb«rde.  181. 

eartb.  IBfi.  611.    , 

Oelbere,  44. 

iron  ore,  427. 

Hedypbane,  401. 
HellcfliatH,  240. 

QalfHrn.  IF.  Chilcopvrite. 

Iciid  ore,  401. 

Geooromte.^fi. 

Heliotropa,  148. 
Helminth.  284. 

Gersdorffile,  fiB. 

rand,  2S8. 

Gejserita,  161. 

Tilriol,  880. 

HelTio,  184. 

GLbbsit*,  IM.  006. 

Grcenlondile,  ISlK 

Hemntite.  118,  606. 

GietMkite,  3S8. 

Greeuockite,  Gl. 

Brown,  131. 

Gra.tiovite.  268. 

llepatinerz,  810. 

GilbertiU,  228. 

GroenBtouB,  182,  247. 

Hepatite,  366. 

Grenat.  190. 

HercJnita.  103. 

GiUiD(!ite.  290, 

GretiBtiU,  2fll, 

Herderite,  4ia 

GiobenjU>.  «1. 

Grenjjeaito,  296. 

Oiruol,  161. 

Groppite,  287, 

ufaibolc 

GroroiliU,  13B. 

Hcrwhelite,  321. 

Glance  i:opper,  4«, 

GrossulM,  IBL 

Hawite,  44,  606- 

Griinauite.  44. 

Hatepoats,  407. 

GlBDikobalt,  (7. 

Qpajibleieri.400,  401. 

Heteroclm.  127. 

Glanikohle.  26. 

Heteromerite,  199. 

Gluerite.  36fi. 

Heteromorpbito.  70. 

Glaaeri,  Gl«f.»e«.  lU,  Wl. 

(friiuerdo,  16«. 

Hoteroaite,  407.  iia 

Qlukouf.  113.  181- 

Grunwite.  180. 

Hanlandile,  330. 

Glattc,  10». 

Gunnite,  413. 

Highgttta  reaui,  467. 

GUubor  Bolt.  38e. 

Gummieri.  10T. 

GGmmlapaCb,  481, 

Hiairgorite,  290. 

GUacodot,  08. 

Gurholiiui.  Gnrbofite,  44i 

Hobiipatlj,  267. 

GUocolite,  201. 

Gurolite,  806. 

Holraeaita.  297. 

OlancDDite,  2MS. 

GymniCe,'i86.SDfi. 

GUutopLone.m. 

Uolikupfereri,  421. 

GI]takD8iderit,116. 

Qjpanin.  S77. 

Holzopal.  V.  Wood  opaL 

Glimmer.  ai7-aa7. 

Gyrolite,  SOS. 

Honey  atone,  476- 

OliDkite,  IM. 

nonijntaiiL,  l7fi. 
Hopaits.  409. 

Glottalits.JlJg. 

HaarkieB,  49. 

Gmalinite,  8!1. 

Haareali,  381,  383. 

Homblei,  468. 

Oneien.  M6. 

Htemavbatea,  Ifil. 

Ookumita,  197. 

HaimatiU.  118. 

Hornblende  aUte,  cM. 

Gold,  7. 

HarneCjordit,  28  B. 

Horn  en,  92. 

Haidiocerite.  418,  78. 
Bair-salt,  381. 

Hornfela,  148,  246. 

G^beuitb,  176. 

QoalnriCe,  SB4, 

Haibaiurbla.  872. 

Horn  quiokailver,  89- 

GStbiU,  12B. 

HoUite,  889. 

Gotthanlite,  77. 

Hnlloylite,  2fil. 

Hornaloiie,  148. 

Grammatila,  172. 

Ualloyaita,  361. 

Horae-fleah  ore,  88. 

GrammiU,  ISS. 

Ualotrichioa,  383. 

HoughitB,  135. 

GraiiBt.  190. 

HalolHcbila,  881,  883. 

Howardite.  603. 

Grunltu,  ^S,509. 

Hampshiril*.  277. 

Uouille,  86, 

Gninijlite,246,fi09. 

Harmotonia,  328,  824. 

Hudson ite,  Itki. 

QnjAin  gold.  64. 

Harriugtouito,  328. 

Hnmboldtino.  464, 

tatturiimi,  M 

Hartbraunitein,  117. 

Humboldlilite,  206. 

Graphite,  29. 

Hartine,  473. 

HumboldUte,  334. 

Graabniua*t«i[>«r2.12fi. 

Hartite,  473. 

Humite.  186. 

QraucrK,  b.  Gftleni. 

Hartkobaltkie^  67. 

Hnreanlita,  407,  618. 

Graukobnltera.  11. 

UurttiiangBBeri.  136. 

Gmugiliigarz,  Bi. 

UatobeUiua,  473, 

Hreraalt,  388. 
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Hyacinth,  196. 
Hyalite,  161. 
Hyalomelan,  177. 
Hyalosiderite,  184. 
Hyblite,  166. 
HydraTRilUte,  184. 
HydrauTio  limestone,  440, 

607. 
Hydroborocalcit,  894. 
Hydrobucholzite,  266. 
Hydroboracite.  898. 
Hydrocalcite,  467. 
Hydrochlore,  846. 
Hydoobloric  acid,  97. 
Hydrodolomite,  467. 
Hydrohalite,  606. 
Hydrolite,  821. 
Hydromagnesite,  466. 
Hydromagnocalcit,  467. 
Hydronickelmagnesite,  467. 
Hydrophane,  161. 
Hydrophite,  286.* 
Hydroflilicite,  166. 
Hydrophilite,  606. 
Hydrous  anthophyllite,176. 
Hydrosteatite,  276. 
Hydrotalcite,  186. 
Hydrozincite,«.Zinc  Bloom. 
Hypargyrite,  76. 
Hyperethene,  160. 
Hypochlorite,  182. 
Hyposclerite,  241. 
Hypostilbite,  838. 
Hystatite,  116. 


Irite,  108. 
Iron,  17. 

Arsenate,  422. 
Antimoniol  sulphnret, 

78. 
Arsenical,  61,  62,  68. 
Borate,  896. 
Carbonate,  444. 
•  Chromic,  106. 


Jade  leDace,  254. 
Jamesonite,  75. 
Jargionite,  40. 
Jargon,  195. 
Jarosite,  3^9. 
Jasper,  148,  151. 
Jaepery  iron  ore,  118. 
Jayet,  26. 
|Jenersonit«,  160. 
iJelletite,   194. 


Columbate,  868. 

Cupreous  arsenate,4l9.-JefreinofIit«,  506. 

Hydrous  ozyds,l29,131|Jenkinsite,  286. 


Magnetic,  106. 
Meteoric,  17. 
Oxalate,  464. 
Oxydulated,  106. 
Peroxyd,  102, 118. 
Phosphate,   899,    406- 
408,416,424,427,481. 
Silicates,  160, 186,  etc. 


Jet,  26. 
jJewreinowite,  506. 
JJohannite,  386. 
tJohnite,  405. 
Junkerite,  446. 
Jurinite,  123. 

N.R    Many   names  spelt 


Sulphate,  880,  886,  887,  with  an   initial   K   in  Ger- 


laspachates,  161. 
Iberite,  217. 
Ice  spar,  246. 
Iceland  spar,  438. 
Ichthyophthalmite,  804. 
Idocrase,  197,  606. 
Idrialine,  Idrialite,  470. 
Iglesiasito,  452. 
Igloite,  Iglitc,  448. 
Ildefonsite,  355. 
Ilhiderite,  v.  Zoisite. 
Ilmenite,  116,  856,606. 
Ilvait,  262. 
Indianite,  235. 
Indicolito.  270. 
Indigo  copper,  66. 
Inolite,  435. 
Iodic  8ilver,  95. 

quicksilver,  96. 
lODlDS,  89. 
lodite,  95. 
lodolite,  603. 
lodvrite,  96,  606. 
lolite.  214. 

Hydrous.  216. 
Iridium,  Native,  18,  19. 
Iridosmine,  19. 


889. 

Sulphuret,  60,  64,  6a 

Tantalate,  361. 

Titaniferous,  116. 

TuDgstate,  861. 
Iron  alum,  888. 
Iron  earth,  Blue,  416. 
Iron  natrolite,  827.        * 
Iron  ore,  Argillaceous,  118, 
131.  444. 

Axotomous,  116. 

Bog,  131. 

Brown,  181. 

Green,  427. 

Jaspery,  118. 

Lenticular,  118. 

Magnetic,  1M5. 

Micaceous,  113. 

Ochreous.  113,  131. 

Octahedral,  105. 

Pitchv.  182,  408. 

Red,  113. 

Sparry,  444. 

Specular,  U.S. 

Titaniferous,  115. 
Iron  pyrites,  54. 

Mairnetic,  50. 
White,  60. 
Iron  rutile,  129. 
Iron  sinter.  419,  432. 
Ironstone,  Clay,  113,  131. 

Blue,  415. 
Iserine,  102. 

Isophane.  r.  Franklinite. 
Isopyre,  255. 
jltaberite,  118. 
Itacolumite.  24. 
'Ittnerite,  319. 
'Ixolyte,  473. 


man,  begin  with  C  in  Eng- 
lish. 


(Jade,  Conmion,  175. 


Eakochlor,  136. 

Eakoxene,  424. 

Ealait,  405. 

Kalamit,  172. 

Kalialaun,  882. 

Kalisulphat,  865. 

Kalisalpeter,  483. 

Ealisalflsaures,  90. 

Kaliphite,  133. 

Kalk-Malachit,  458. 

Kalksalpeter,  434. 

Kalkspath,  485. 

Kallochroin,  v.  Crocoisite. 
iKalzedon,  147. 
■Kammererit,  291. 
jKaninikies,  60. 
|Kampvlite,  401. 
|Kaneelstein,  191. 
jKaneite,  53. 
[Kaolin,  249.  606. 
'Kapnite,  447. 
iKarneol,  v.  Carnelian. 
|Karpholite,  316. 
iKarphosiderit,  431. 
jKarstenite,  J>69. 
iKastor,  253. 

Katapleiit,  808,  604. 
iKausimkies,  61. 
iKeilhauite,  341. 
jKeramohalite.  382. 
JKerasite,  463. 
Keraphyllite,  r.  Carinthine. 
Kerargyrite,  92. 
Kerate,*  92. 

Kermes,  Kermesite,  141. 
Kermesome,  141. 
Kerolite,  280. 
JKibdelophan,  115. 


lelunlmej,  813. 
iclkiipfer,  809. 


Eienelun 

KiesolmaWhit,  SOB. 
KiexelmaniiniD,  167. 
KieaalBi-hieffer,  148. 
KieteUpnth,  340. 
KieaolvianiDth,  181. 
Kimelzinkerz,  313. 
Kilbrickenite.  89. 
Killiuite.  170. 
Kirwanlte,  888. 
KlaprotliiDe,  404. 
ElinoclM,  428. 
Knebelite,  1H8. 
Kniitem^E,)).  Common  Salt 
Kobuldine.  ST. 
K<ibBltbfHchln^.  417. 
Koballb1ntli«,  416. 
Kobalt-eluii.  G7. 
Kobikltkies.  61. 
Kobaltsulfuret.  41. 
KobaltTltriol,  SSfi. 
•Kobellito,  B3. 
KocbsaU,  9U. 
Rohlo,  20. 

Koh1tm»i>urer  K>lb,  4 
Eokkolit,  16S. 
Kolljrite,  3S8. 
Kolo|>honit.  19D. 
Koniohiildt.  431. 
Koni^ne.  SBI. 
Ki>nl«inite,  472. 
Kdnlite,  472. 
KoriU,  lOS. 
Eottigite,  41& 
Eorand,  111. 
Konphotite,  314. 
Erablito,  SI8.  L 

Eraurite,  427.  1. 

Kreittonite,  108.  | 

Eremenite,  00.  ! 

Kreuuti-in.  323.  ' 

Erisobvril,  122.  I 

Eriaolitb,  184. 
ErlauviKitp,  381.  ' 

Erokiilolite,  270. 
Erokoit,  SfiH. 
-  RrvoliU-,  h7. 
Euhnite.  404. 

Kujwphriti!,  426.  I 

EupFi^r.  Godiegea,  17.  ' 

EnprvrantimunglsQE.  78. 
EupferbleiglsnE.  41. 
Eupferbleiipath,  S90. 
Knpfcrblende,  84. 
KupfarUathe,  101,  122. 
Eupprerdiuporo,  425. 
Eapferfahleri.  B2. 
KiipfgrgtaiiE,EupferglBS,  46. 
EDpfarglimmer.  42& 
EnpfarKTOn,  3U«. 
Kupferindig,  U.  | 
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Euprerkies,  68. 
Kupferlaaur,  4  SB. 
Kuprerniangnnerf,  180. 
Kupfernickel.  62. 
Kiipfcrpecherz,  310. 
Kapfcrjihyllit,  428. 
EupferHammterz.  8S2. 
Kiiprer»chatim.  420. 
Kupfers.'hwlirio,  Infl,  187. 
Kaprer-amarutd.  809. 
Knpfer- vitriol,  880. 
Kupferwismuthen,  78.  88. 
RapferwisniDtbglaDZ,  73. 
Evanit«,  268. 


Labndorite,  2S7. 
Labrador  feldspar,  287. 
Labrador  borabloDde,  161*. 
Lagonite.  39G. 
Lampadito.  186. 
LauarkiU.  874. 
LanOBst^rite,  400. 
Laotbanite.  4S0. 
Lapia-laiuli,  U29. 
Lapia-olUria,  27S. 
LanUrellite,  39fi. 
Lardite,  2S3,  276. 
ILasionite,  423. 
LaBurita,  469. 
Lasuratein,  229. 
Latrobite.  2S1. 
T.BUDioDitc,  LBumoutite,3(i7. 


Lead,  Snl  phato-carbo  Date, 


Superaulpburetted,  40. 

Sulphuret.  39,  606. 

Teliurid,  44,  06. 

TuDgstAt«,  M9. 

Vanadate,  802. 

WhiU,  463. 
Lead  glance,  39. 
Lead  ochre,  109. 
Lead  ore,  Green,  401. 
R«d,  8M. 
Whito,  4B2. 
Yallow,  849. 
Lead  Titriol,  370. 
Leadhillite,  871,607. 
Leberbleode,  46. 
I.eberkiea.  60. 
Ledererite,  821. 
Lederite,  26B. 

LeeliU,  246,  248. 
Lehman  ite.  369. 

Lehrbachite,  43. 


e,  827. 
n  Earth,  604. 
^  261. 


'I.a 


.,  6111. 


.  6(17. 


72. 
Antitnonate,  142. 
Araentiferous, 
Areenate,  401. 
Black.  2a. 
Carbonate.  403. 


39. 


Clilt 


1,97. 


I,  463. 


Cupreuna  Bill phat.e, 390. 
Ciipreoua  sulphnto-car- 

bonate,  373. 
Hydro-aluniinoua.431. 
Mol^bdate.  849 
Murio-carboDBte,  468. 
OiTchlorid,  137,  128. 
Oxyda.  109,  117,  126. 
Fhoapliate,  400. 
Selon-      — 


I.  876. 


Leonhardite,  308. 

Lej'idokrukite.  129. 

U'pidolite.  226.  60S. 
JLepidonielane,  227. 

Lepolite.  236. 

Ltiptynite,  240. 
iLelteomite,  392. 
iUuclitcnbergito,  294. 
rl-tucite,  231. 


LeTjne.  82!. 

'Lherzolite,  I  HO. 
ILibetbenite,  420. 
:L[ebenerite,  216. 

Liebieite,  401. 

Lie  V  rite,  262. 

Ligurite,  OTO. 
Liiubelite,  184. 
Line,  Anhydrona  aulphat«, 
869. 

Araenate,  414. 

BoraU,  894. 

Boroailicate,  884. 

Carbonate,  48  B. 

Flnate,  94. 

Hjdroiu  «arboDite,467 
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Lime,  Subcarboaate,  507. 

Nitrate,  434. 

Oxalate,  464.  4d5. 

Phosphate,  396. 

Silicate,  155,  156. 

Sulphate,  369,  377. 

Titanate,  345. 

Tungstate,  347. 
Limestone,  439. 

Hydraulic.  439, 607. 

Magnesian,  441. 
Limoiiite,  131. 
Linarite,  390. 
Lincolnite,  330. 
Lindacktrite,  500. 
Lindsayite,  235. 
Linnieite,  67. 
Linseite,  235. 
Linsenerz,  429. 
Linsenkupfer,  429. 
Liparitc,  94. 
Liroconite,  429. 
Litheospore,  ft66. 
Lithionglimmer,  226, 608. 
Lithomarge,  250. 
Loboit,  197. 
Loganite,  29.^ 
LoliDgite,  61. 
Lomonit,  307. 
Lonchidite,  61. 
Lophoito,  296. 
Lotalite,  170. 
Loweite,  (Loveite),  601. 
Loxoclase,  244. 
Lumachelle,  439. 
Lunnite,  426. 
Lupus  metallorum,  88. 
Lydian  stone,  118. 
Lyneurion,  466. 

Maole,  257. 
Maclurite,  1S6. 
Magnesia,  Pure,  101. 

Borate,  393. 

Carbonate.  441. 

Fluophosphate,  403. 

Fluosilicate,  188. 

Hydrate,  133. 

Hydro-carbonate,  456. 

Sul{)bate,  384. 
Magnesia  alum,  382. 
Magnesian  limestone,  441. 

pliarmacolite,  4<>4. 
Magn^sie  hydrat^e,  13.S. 
Magnesite,  4tl,  277,607. 
Magneteisenstein,  105. 
Magnetic  iron  ore,  105. 
Magnetic  pyrites,  50. 
Magnetite,  i05. 
Magnetkies,  50. 
Malachite,  Blue,  459. 

Green,  458. 


Malachite,  Lime,  459. 
Malacolite,  158. 
Malacone,  Malakon,  196. 
Maltha,  469. 
Malthacite,  840. 
Mancinite,  156. 


Mangan,  Kohlensaures,  446.'Melinophane,  188. 
Mangan-amphibole,  168.      |Mellate  of  alamime,  476. 
Manganblende,41.  iMellilite,  2<)6.  * 

Manganese,  Oxyd  of,    117,jMellite,  476. 

118,  125.  iMelopsite,  26a 

Hydrous    oxyds,    180,  Menaccamte,  116. 


Melanglanz,  86. 
Melanite.  192. 
Melanocbroite,  86L 
Melanolit«,  288. 
Melant«rite,  886. 
Melaphyre,  162. 


135,  136. 

Arseniuret,  58. 

Black,  186. 

Bog,  186. 

Carbonate,  446,  462. 

Cupreous,  136. 

Earthy,  186. 

Gray,  125,  13a 

Phosphate,    399,    406, 
408. 

Red  446. 

Silicates.  167,  186. 

Sulphate,  501. 

Sulphoret,  41. 
Manganese  spar,  167. 
Mangan^lanz,  41. 
Manganite,  130. 
Mangankiesel,  167. 
Mangankupfererz,  126. 
Mangankupferoxyd,  126. 
Manganocalcite,  452. 
Manganopal,  151. 
Manganschaum,  136. 
jManganspath,  446. 
Mangan  vitriol,  501. 
Marasmolite,  45. 
I  Marble,  439. 
i         Verd  antique,  284. 
;Mttrcasite,  60. 
Mareeline,  118,  167. 
Marekanite,   v.  Pearlstone, 

248. 
Margarite,  3(X). 
!Mar|^arodite,  223. 
iMarialite,  230. 
I  Marl.  439. 
iMarmatite,  45. 
Marmolite,  282. 
Marti  nsite,  90. 
iMartite,  102. 
JMascagnine.  379. 
iMasonite,  298. 
;Matlockite,  127. 
{Mauilite,  237. 
jMedjidite,  392. 
I  Meerschaum,  277,  284. 
Meionite,  2(X). 
Melaconite,  109. 
Melanasphalt,  27. 
Melanchior,  428,  518. 


Menakerz,  268. 
Mendipite,  128. 
Mene^mnite,  601. 
Men^te,  866. 
Menilite,  161. 
Mennige,  126. 
MercurbleDde,  48. 
Mercure  argenti^  16. 

sulfar6. 48. 

iodur^,  96. 
Mercury,  Antimoiubi,  141 

Amalgam,  16. 

Chlorid,  89. 

Iodic,  96. 

Natiye,  14. 

Selenid,  62. 

Sulphuret,  48. 
MerkurglaoE,  52. 
Meroxene,  226. 
Mesitine  spar,  448. 
Mesitinspath,  448i. 
Mesole,  828. 
Mesolin,  822. 
Mesolite,  328. 
Mesotype,  327,  828. 

epointee,  3i>4. 
Metaohlorite,  297. 
Metaxite,  283.  286. 
Meteoric  minerals,  6<i8. 
Miascite,  246. 
Miargvrite,  74. 
Mica,  217-227,  5i>7. 

Oblique,  221. 

Rhombic,  224. 

Hexagonal,  226. 

Lithia,  226. 
Mica  slate,  246,  509. 
'Michaelite,  151. 
iMicrolite,  346. 
|Middletonite,  467. 
^Miemite,  441. 
{Miesite,  4o0. 
jMikroklin,  242. 
[Millerite,  49. 
-Miloschin,  389. 
[Mimetene,  401. 
Mineral  caoutchouc,  471. 
I        coal,  26. 

I         resin,  oil,  pitch,  469. 
I         tallow,  478. 
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Mirahilite.  SSfl. 

Hitpickel.  63,  B09. 
Mi»r,  898. 
Misxunitc,  SOO. 
Hocha  Ston«,  147. 
Moaumite.  87. 
Mohaine,  61. 
Hohsita,  115. 
UoljbdfingUnc,  Sfl. 
Motjbdiinachre,  144. 
Molybdansilber,  d.  Tetrkdj- 

iniU,  Anal.,  IL 
Uolylidate  of  Isad,  S4n. 
Holybdate  of  iron,  144. 
HolybJ^ne  Biilfur6.  M. 
Molybdenite,  6A. 
Molybdic  ochre,  114, 
MolfbdiuH,  144. 

HiMiazita,  4t>3. 
Uonuitoid,  40S. 
HondeUin,  ».  Moonttone, 
HonlHi  mile,  v.  K  apitit«,447 . 
Honapban,  gSO. 
Mooradite,  SSa 
ManrolLte.  368. 
HoDtioallite,  1 84. 
HoDtmorilloaitc,  MO. 
Moomtone,  '240,  144. 
UorniterK,  31  , 

MoroiiU,  3(>6. 
MorY(.rii(e.-Si3. 
Moia?idriU>.  311 
Moan  tain  green,  463. 

aork,  ITi. 

leather,  173. 
Hfiller'i  glass,  lei. 
Hullerite,  S4. 
Hullicite,  41S. 
Hundic,  M. 
Uurchisonite,  84S. 
Mllrijli-ili'.  3fi9. 
Murlntic!  ai-id.  97. 
Muromoirtite,  '210. 
Susoovite.  iJil.BOS. 
Uuscory  gloM,  3SI. 
Uusanite,  >,  Si«geoit» 
Uuaiita,  tB9. 
MuMonite.4aS. 
Uyelin,  3ea 
Hysorin,  4GS. 

TTaorite,  509. 

Nadelmienen,  119. 
NidaleM,  81. 
Nagyoger-erx.  35, 
Ragvo^ite,  S5. 
Ntipllthb,  469. 
Kaphthadil,  470. 
Hapolaonite,  343. 
Kaituraii,  107. 


Bnlt>Bter.  4HS. 
Xatrnii-spadumen,  JS9. 
Xauinunnile,  4S. 

iisedlsore,  81. 
Needle  Bf  nr,  44S. 
NeecilMtone.  837,  328. 
Nefclina,  -282. 
Namnlite,  18». 
Kuoctese,  419. 
Keolito,  -JfJS. 
Neoplase.  B87. 
Neotokite,  159. 
.Veolype,  4B8. 
Nephdiae,  231. 
Kephrite.  175. 

Magerer.  394. 
Sewjanakite,  19. 
Sewkirkile,  ISO,  138. 
Nickel,  Antimonial,  58. 

Arsenate.  418. 

Arsenical,  59,  56,58. 61. 

BUiunlh,  44. 

Carbooate,  461. 

Copper,  52. 

Emerald,  461. 

Siiicate,  339. 

Sulphate,  380. 

Sulphuret,  49. 


ite.  IBfl. 
Knssierite.  400. 
Nuttaltile,  201. 

Obsidian,  34B. 
Ochran,  363. 
Oehre,  Iron,  IIS,  ISl. 

Bismuth,  1 41. 

ChroiM.  tSO. 

Holybdie,  144 

Plambic,  109. 

Tellurii^,  603. 

Tnnftstic.  148. 


Ura 


I!,  461. 


Ochroite.  ai'j. 
Ootahedritc,  131. 
Odontolitu,  G 13. 
(Epstedtite,  197. 
Opcoite,  i»6. 

Od,  6oDeg«eorHeneeB,4M. 
Oiaanite,  121. 
Okeiiite.  ana. 
Oligista  iron,  IIJ, 
Oligoalaee,  i3S,  506. 
OligoD  spar.  445, 
■haldt,4M. 
■12a 


Wliii 


»,  67. 


etibine,  69. 
vitriol,  336. 
tliclce]  and  iron,  Snlphoret 
of,  42. 

Nivkelarsenikel 
Nickelirsonikliies,  S8. 
N'ickel-blnthe,  418. 
S'iekcl-bouraonit,  SI. 
Nickelijlanz,  66. 
Niekel-gymnite,  3S9. 
KicketiierouB  gray  antimo. 


.,» 


59. 


Nirkelklw,  I 
Nifkelocker,  4ia 
Nickels piesBglanMM,  S9. 
VickelwismuthglaDB,  44. 

Niobite.  333. 
NITRATES.  433. 

1.  433. 
Nitre,  433. 

Its,  434. 

,e.  337. 
Noeean,  Nosin,  230. 


l-e,  420. 
.  If4. 


Olivinojd,fi03. 
Omphaiit,  169. 
Onegite,  Ui. 
Onkosin,  504. 
On  of  rite,  53. 
Onyit,  148. 
Oolite,  438. 
Ooaite,  316. 
Opal,  151. 

Opal  allophane,  887. 
Operment,  33. 
Ophite,  284. 
OpsimoiFe.  HI. 
Or  natif,  7. 
Orangite,  313. 
OrawLtzite,  U.  Balloyiit*. 
Oropion,  GI^S. 
Orpiment,  8i. 
Orthite,  SOB. 

Orthoclaee,  24S,  508,  611. 
Orthoae,  342. 
Oslflolite.  in. 
Oatranite,  100. 
Oetreo<;olta,  435. 
OsDielite,  SOC. 
Ostniridium,  IB. 
Ottrelite,  287  609; 
OiiTaroTite.   41 
OweaitB,  iiti. 


e-«l. 


OXA LATHS,  484. 
Oialite.  404. 
Oxhaverite,  80L 


0XYD9. 

UoKoitErKic,  101. 

HtXAOONtL.    110. 
DiHEIBIC,  1)7. 

Tmmrbic,  lai. 

WWB     fim-PHTttlB,    OI 

Chloum,  1^. 
HTDBom,  lis. 

OF  AlSIMC  OBOCP,  1&9. 

OwkiU,  826. 
0>ocerJt«,  On>kerit,  474. 

Ptitber^ite,  167- 

Pkl&gonits,  16fl. 
Falladinm,  >atJTe,  14. 
F&IUilinm  gold,  8. 
I^llsdium  ochre,  14. 

Pwubase,  82. 
P«rac.iluiiiliit,.,S01. 
Piralmiiiri)i»,  b'A 
Pirauiliiiit.  z^'L 
Far»<tilLiite,  JS2. 
Pktyuite,    7*1 
pM-iiitv.  4S3. 
Pui>phit«.  £52. 
F«rU«hin,  Ci)l. 
ParUphiU.  503. 
Patrinitf.  r.  Aikinita. 
Paulil'  Iflii, 
Pearl- mil' A,  SOU 
P«ar]  linter  161. 
Pearl-ip&r,  441. 
PearUtone,  -49. 
Pewlone,  43»- 

Perlieif^iisr;;,  129. 
Pwberi.  107. 
Peclikulile.  ^6. 
Pwhoiiul,  ISl. 
pB>.-hM.'in.  24*. 
Pechurm..  HI7. 
Pecluliu-.  3.15. 
Pegaiiite.  4ti4. 
Pegmatit*.  246. 

F^rmatolite.  Hi- 
Pvktolitt.  BOp^. 
P4li-*a  Hair,  248. 
Pelioiii,  214. 
Pclukonite,  18S- 
FenriLlite,  60H, 
cie,  296. 


Penni 

PenUkli  .  . 
Percvlile.  BUI. 
Perit'laee.  IDl. 
Peridot.  1R4. 
FeriklM,  lul. 
Perikliii.  24a 
P«riit«i 
Periplit 


168. 


241. 
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PerthilB,  243. 
Perobkite.  S4G. 

Perowikite.'a46. 
iPeUlite.  203. 
iPetroleam,  469- 
IPetnwilei,  248. 

PetantH,  isO. 

Petlile.  44. 
Pfeifenstein.  262. 
'Phsvolite,  319. 
Pliamacolite,  414 
PharniKkachftli-Jt,  430. 
Phannokasiderit,  4li.  4SS. 
Phenacitv.  Fbaaakit.  189. 
Pbenpite.  231. 
Pbilliraite,  SB,  324. 
Phlogopite,  S24. 
PhiQDiGite,  3A1. 
Phtnnikoehroita,  :I6I. 
Pholerite,  2S1. 
Phooolite.  S4tl. 


Pho« 

PHOSPHATES,  SUB. 
AsnTDRom,  S86. 

1ItDI0Uli,4il. 

PIioaphoceHu,  t»9. 
Fhofphochfiloite,  42fi. 

Photphorblei,   c.  Pj-romor- 

phite. 
FtoapbDr-eiseniinUr.  4S3. 
Hiosphorit,  399. 
Photlrit,  161. 
Phthanite,  148, 
Plivllile,  2fi7. 
Plivlloretiu,  474 


Pitch,  Mineral,  4«9. 

Pitohblende,  107. 

Pitirh»tfln*,  24«. 

,PiU'l.y  iron  are,I82.408.4«. 

Piticile,  PitUdt,  4S2,  US. 

Pittinera,  107. 

ria^oDite,  7S. 

Pluma,  14S. 

Plaster  of  ParU,  377. 

PlatA  BEOI.  611. 

'Plata  vorde,  9S. 
IPIatinnm.  N.tiTe,  IS. 
iPlatiniridiam,  18. 
IPlattnerite,  117. 
IPUlyophtliBlinoti,  94. 
IPleunaste.  Iu3. 
Pleuroclase,  403. 
Iplinian,  «2, 
Plomh.nlinioni4nilfiire.81. 

carbonate.  463. 

chlora-carbooat^,  4U. 

chromste,  859. 

bydro-aluminmix,  4SL 

uatif.  17. 

0R-d6,  109,  llT.tU- 

aeleniurri.  43. 

■nlfmtf,  39. 

See  brtfaer.  Ztiad. 
Plomligoninie,  4Sl. 
PIuQibago.  29. 
Plumbic  oehro.  lt>». 
[Plumbocalcite.  438. 
.Plumbc  -eilnite,  431. 
Plmrboatib,  61. 
'Plur 


Pluniosil 


5,   131. 


.1'iL-rophyll.Pifci-oi.hyl!,  Ifi5, 
I  !Si>. 

PiiTO»mine.  Pikrosmio,  281. 
iPifTOtlioQisonite,  82S. 
'Pictile.  aBs. 
IPieilmriutite,    r.    Maiigan< 


298. 


Pier 
Pihiit. 

Pimeiit*. 
Pingaite.  33S. 

PiTilte.  -ilB. 


?,  2S2. 


Piolin 


2S2. 


piren!-.   .»« 

Piroi),  1S4. 

Pisolite,  43 S. 
PiMophane,  »90. 
PisUcite.  20S. 
Pistomwite,  443- 


Pollux,  25S. 
Polyadelpbilc.  193. 
Polyaruite.  236. 
PolfbHsitc,  i>6. 
Polyirase,  .157. 
Polvchroilile.  255. 
Poljhilite.  377. 
;.  Poly  hjii rite.  r.  Hiaing^nte. 
Polykras,  S57. 
■polj-lite,  16". 

.iPnlymignyte,  366- 

PDlyspliiprilfl.  400. 
jPolytelite,  83- 

Polvien.  12. 
Ipoonalllite.  339. 

Poreolain  apar,  '201. 

Porphvrv.  248.  6uW. 

Porpeiite,  H. 
,Porricin,  t.  Pyroxene. 
jPortile.  311. 
(PutsBb  alum,  882. 
;Potai>h.  Muriate,  90. 
I  Nitrate,  438. 

I        Sulphate.  366,  817. 
Ipotatone,  276. 
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Potter's  clay,  604^    * 
Pounxa,  3tf4. 
Pozzuolana.  610. 
Prase,  147. 
Praseolite,  216. 
Prasoehrome,  601. 
Predazzite,  467, 609. 
Prehnite,  814. 
Prosopite,  602. 
Protheite.  197. 
Protogine,  246,  609. 
Proustite,  7S. 
Prunnerite,  489. 
Prussian  blue,  Native,  416. 
Przibramite,  46,  180. 
Psathyrin,  473. 
Pseudo-albite,  236. 
Pseudo-apatite,  398. 
Pseudomalachit,  425. 
Pseudo-nepbeline,  282. 
Pseudo-soininite,  232. 
Pseudotriplite,  407. 
Psilomelaae,  136. 
Pumice,  246. 
Purple  copper,  38. 
Puschkinite,  206. 
Pycnite,  269. 
Pyrallolite,  166. 
Pyrantimonite,  141. 
I^rargillite,  216. 
Pyrargyrite,  77. 
Py  renal  te,  192. 
Pyrgom,  169. 
I^rites,  Arsenical,  61,  62. 

Auriferous,  64. 

Capillary,  49. 

Cellular,  60. 

Cockscomb,  60. 

Copper,  68. 

Hepatic,  60. 

Hydrous,  6il. 

Iron,  64. 

Magnetic,  60. 

Radiated,  60. 

Spear,  60. 

Tin,  70. 

Variegated,  88. 

White  iron,  60. 
Pyrochlore,  846. 
Pyrolosite,  126. 
Pyromeline,  886. 
Pyromeride,  246. 
Pyromorphite,  400. 
Pyrope,  194. 
Pyropissite,  470. 
Pyrophyllite,  808. 
Pyrophysalite,  269. 
I^rorthite,  209. 
Pyrosclerite,  291. 
Pyrosiderita,  129. 
Pyrosmalite,  810. 
Pyrostibite,  141. 


Pyroxene,  168. 
Pyroxenite,  246. 
Pvrrhite,  346. 
Pyrrhosiderite,  129. 
Pyrrhotine,  60. 

Quartz,  145. 

Granular,  148. 

nectique,  148. 

resinite,  161. 

Tabular,  148. 
Quecksilberfalilerz,  82. 
Quecksilberbranderz,  470. 
Quecksilberhornerz,  89. 
Quecksilber  lebererz,  48. 
Quellerz,  131. 
Quicksilver,  Native,  14. 

Antimonite,  142. 

Cblorid,  89. 

Sulphuret,  48. 

lodid,  96. 

Selenid,  62. 
Quincite,  281. 

Rabenglimmer,  v.  Lepido- 

melane. 
Radelerz,  80. 
Radiated  pyrites,  60. 
Radiolite,  327. 
Ranimelsbergite,  66,  61. 
Randanite,  162. 
Raphanosmite,  42. 
Raphilite,  172. 
Raseneisenstein,  181. 
Ratoffkir,  94. 
Rauhkalk,  442. 
Rauschgelb,  31,  82. 
Rauteuspath,  441. 
Razoumoffskin,  340. 
Realgar,  31. 
Red  antimony,  141. 

chalk,  118. 

copper  ore,  101,  122. 

hematite,  113. 

iron  ore,  118. 

iron  vitriol,  887. 
!        lead  ore,  869. 
j        manganese,  446. 

ochre,  118. 

silver  ore,  77,  78. 
•        vitriol,  886. 

zinc  ore,  110. 
Reddle.  118. 
Rednithite,  46. 
Remin^tonite,  461. 
Remolinite,  188. 
Rensselaerite,  166. 
Resigallum,  81,  32. 
Resin,  Mineral,  467,  etc. 

Highgate,  467. 
Retinasphalt,  467. 
Retinalite,  288. 
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Retinite,  467. 

Retzite,  v.  ifidelforsite,  808. 
Reussin,  876. 
Rhsetizit,  263. 
Rhodalose,  386. 
Rhodium  gold,  9. 
Rhodizit,  398. 
Rhodocbrome,  291. 
Rhodochrosite,  446. 
Rhodonite,  167. 
Rhodophyllite,  291. 
Rhorabenglimmer,  226. 
Rhomb-spar,  441. 
RhyacoHte,  246. 
Riemannite,  336. 
Riolite,  602. 
Ripidolite,  296,  294. 
Risi^allo,  31. 
Rittingerite,  87. 
Rock-cork,  172. 

crystal,  146. 

milk,  438. 

salt,  90. 

soap,  262. 
Rochlandite,  v.  Serpentine. 
Romanzovit,  191. 
Romeine,  410. 
Roofing  slate,  609. 
Rose  quartz,  146. 
Roselite,  417. 
Rosellan,  Rosite,  286. 
Rothbleierz,  369. 
Rotheisenerz,  113. 
iRother  vitriol,  887. 
Rothgtiltigerz,  77,  78. 
Rothkupfererz,  101,  122. 
RotbnicKelkies,  62. 
Rothoffit,  190. 
Rothspiessglanzerz.  141. 
Rothspiesglaserz,  141. 
Rothzinkerz,  110. 
Rubellan,  226. 
Rubellite,  270. 
Rubicelle,  103. 
Rubin,  111. 
Rubinglimmer,  129. 
Ruby,  Spinel,  Balas,Alman- 
dme,  108. 

Oriental,  111. 
Ruby-blende,  77. 
Ruby  silver,  77,  78. 
Ruby  sulphur,  81. 
Rutherfordite,  368. 
Rutile,  120. 
RyacoUte,  246. 

Saccharite,  286. 
Safflorite,611. 
Saffenite,  12a 
Sablite.  169. 
Sal  ammoniac,  92. 
gemme,  90. 
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Sftlamstein,  111. 
Salmiak,  92. 
Salt,  Common,  90. 
Saltpeter,  488. 
Salzkupererz,  188. 
Samarakite,  865. 
Sammetblende,  129. 
Samoite,  261. 
Sandaraca,  81. 
Sandstone,  148. 
Sanidin,  246. 
Saponite,  165,  268,  282. 
Sappar,  268. 
Sapphire,  111. 

d'eau,  214. 
Sapphirine,  266. 
Sarcolite,  200. 
Sard,  147. 
Sardachates,  161. 
Sardonyx,  148. 
Saasolin,  144. 
Satin  spar,  877,  488. 
Satersbergite,  607. 
Saoalpit,  v.  S^isite. 
Sarite,  816. 
SauBsurite,  264. 
Saynite,  44. 
Scarbroite,  838. 
Scapolite,  201. 
Schaalstein,  166. 
Schabasit,  819. 
Schapbaohite,    v.    BiBmnth 

Silver,  16. 
Schaumkalk,  377. 
Si-'heelbloispath,  848. 
Scheeletine,  »48. 
Scheeliu  calcaire,  347. 

ferrugine,  351. 
Scheelite,  347. 
Schcelsaure,  143. 
Scheelsaures  blei,  348. 
Scheerorite,  471. 
Schilfglaserz,  7y. 
Schillernder  asbest,  282. 
Schiller-spar,  16«>,  165. 
Schillerstein,  160. 
Schnielzstein,  201,  205. 
Schmirgel,  111. 
Schneiderite,  316. 
Schorl,  270. 

Schorlartiger  beril,  260. 
Schorlite,  269. 
Schorlomite,  342. 
Schreibersite,  63,  611. 
Schrifierz,  Schrift-telhiV,  64 
Schrotterite,  337. 
Schulzit,  86. 
Sohtitzit,  V.  Celestinc. 
Sohwarzbraiinstein,  136. 
Schwarzerz,  41,  82. 
Schwarzgiltigerz,  82. 
Schwarzmanganerz,  186. 


Schwarzspiessglaserz,  80. 
Schwatzite,  612. 
Schwefel,  22. 
Schwefelautimonblei,  81. 
Schwefelkies,  64. 
Schwefelkobalt,  67. 
Schwefelnickel,  49. 
Schwerbleierz,  117. 
Schwerspath,  366. 
Schwerstein,  847. 
Schwimmkiesel,  161. 
Scleretinite,  468. 
Scolecite,  328. 

Anhydrous,  287. 
Scolezerose,  288. 
Scorodite,  419,  611. 
Scorza,  206. 
Scoulerite,  326. 
Seeerz,  v.  Limonite. 
Seifenstein,  282. 
Seladonite,  166,  611. 
Selbite,  611. 
Selenblei,  42. 
Selenbleikupfer,  42. 
Selenbleispath,  876. 
Selenite,  877. 
Selenium,  28. 
Selenkobaltblei,  42. 
Selenkupfer,  48. 
Selenkupferblei,  42. 
Selenkupfersilber,  48. 
Selenmolybdena,  48. 
Selenpalladite,  14. 
jSelenqueeksilber^Iei,  48. 
jSelcnschwefelquecksilber, 
I  ^62. 

Selensilber,  43. 
jSelensulphur,  24. 
Seraelin,  v.  Sphene. 
Semi-opal,  151. 
'Senarmontite,  140. 
ISeneea  oil,  469. 
jStpiolite,  277. 
'Serbian,  339. 
ISericite,  223,  609. 
Serikolite,  v.  Satin  spar. 
Serpentine,  282,611. 

of  Aker,  292. 
Severite,  604. 
Sevbertite,  297. 
Shepardite,  53. 
Siberite,  v.  Rubellite. 
Siderite,  147,  422,  444. 
Sideromelane,  ^48. 
Sidero3chi8olite,  299. 
Sideiiose,  444. 
Siderochalcit,  428. 
iSiderotantal,  351. 
Siegelcrde,  604. 
Siegenite,  67. 
Sienite,  246. 
Silber-und-antimon,  79. 


Silberfiihlerz,  88. 
Silber^lanz,  87. 

Biegaamer,  71. 
Silberhornene,  92. 
Silber-kupferglanr,  48. 
SilberphylliDglanr,  48. 
Silber-spiesaglADZ,  86. 
Silberwismuthglanz,  1ft. 
Silex,  146. 

SILICATES,ANHYDRODS 
IM, 

1.  Edblfobsits  Sbctioi, 
156. 

2.  AuoiTxSBCTTOir,  156. 
8.  EuLTTiirK  Sacnov, 

181. 

4.  Qarnkt  SECTiosr,18S 
6.  Mica  Sbction,  217. 

6.  Fkldspab  SscnoH, 
22& 

7.  Andalubitk  Sacnos, 
256. 

SILICATES,  HYDROUS^ 
276. 

1.  Talc  Sectiox,  276. 

2.  SxspKHTnrx  Sicnoir, 
279. 

5.  Chlobitx  Szcnoir, 
289. 

1.  Ptbophtllitb  Sbc^ 

TION,  808. 

2.  Pectoutb  Sscnov, 
804. 

3.  CALAMnvE  SscnoiT, 
811. 

4.  Zeolite  Section,317. 

6.  Datuolite  Sectios, 
334. 

Silice  gelatineuse,  152. 
[Silicitied  wood,  148. 
Silicioufl  sinter,  148,  161. 
'Silioite,  237. 
Sillimanite,  266,  618. 
Silvanite,  64. 
Silver,  Antimonial,  86. 

Antimonial    anlphuret, 
77,  79,  86. 

Arsenical.  78. 

Bismuthic,  16. 

Black.  86. 

Brittle  sulphuret,  86. 

Bromic,  93. 

Carbonate,  511. 

Chlorid,  92. 

Cupreous  sulphuret,  48. 

Flexible  sulphuret,  71. 

Gray  (Frei8lel>enite)79. 

Horn,  92. 

Iodic,  96,  506. 

lodo-bromid,  600. 

Muriate,  92. 

Native,  15. 


Silver,  Red,  or  Ruby.7T.  78. 

SelenLc.  43. 

Sulphuret,  ST. 

Sulpliuret  of  Copper 
and,  48. 

TtUurie,  44. 

Vitreotu,  VI, 
Silnr  planes,  37.80. 
Silver  ore.  Brittle,  86. 

Flaiiblfl.  71. 

Red.  or  Rnbyfll,  78. 
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Sphnroatilbite,  332. 
Sphfflrlllite.  24B. 
Sphalerite.  40. 
Sphena,  ■2flS.     • 
9pheTioiiiatit«,  COS. 
Sphmiride,  SOi. 
Spiefiglani..  Oediegen,  2 
SpipBSKlnnKoober.  142. 
BpionKUniweiiil 


Spiu 


rii-bleii 


Spiesglai , 

pita,  SOS.  'Spieaglsa-silber,  36. 

Sinter, siliceous,  148, 151.    lapioel,  103. 

■   ""°  Spinel  raby.  103. 


SiamoDdiiri,  2S8. 
SiuerakiCe,    4. 
Skapolitb.  m\. 
Skolecite,  S-IS. 
Slolopsite,  231. 
Skorodit,  4IB.  611. 
3fcutt*rndite.  87. 
Slatff-spar,  43S. 
Slonnitv,  S'iU. 
Smaltine,  GS,  511. 
Smaraicd,  17  S. 
SmaragJite,  170. 

Smaragdo-ehalcit,  80a. 

Smectite,  2B1,  310. 
Smelito,  2  GO. 
Smir^l,  111. 
Sniithoonite.  447. 
Saapstone,  2TG,  2S2. 

Soda.  BuTiit«  of.  394. 

Carbon  ate  of,  404. 
Muriate  of,  90. 
Kitrate  of,  438. 
Sulphate,  BflB,  888. 
Soda  alum,  382. 


Soda 


;oppe 


1,  239. 


Soda  epodu 
Sodalite.  226. 
Soimouite,  v.  Coraodom. 
SolfataritB,  891 
SomerTiilite,  aCiB. 
SciDimite.  isi. 
SoQiwnatein.  V.  Sunitone. 
Sonde,  a.  Soa*. 
SordflTHlite,  177- 
Sonfre.  22. 
Spadaite,  278. 
Spaniolite,  83', 
SpargeUtein,  398. 
Sparkles,  BO. 

Sparry  orapathioiron,44< 
Spnrtalite,  110. 
Spatbeisenstein,  444. 
Spear  Pyritol,  80. 
Speckstein,  27S. 
Specnlar  Iron,  111. 
Speerkies,  60. 
SpeB«arlin«,  IBS. 
Speiskobalt,  veiuer,  CS. 
Spiinroiiderite,  444. 


[Spinellane.  280. 
(Spinelle  lincift^re,  108. 

Spintbere,  268. 

Spodumene,  161). 
Soda,  889. 

Spreuittin,  327. 

Spnidglanzen,  8B. 

Sprodgluera,  86. 

Spmdeletein,  449. 

StBblkobalt,  GB. 

Stahlatein,  444. 

StaUi^tite,  439. 
; Stalagmite,  439. 

Stangenkohlc,  26. 

Staageaapath,  366. 

Stan )ien stein.  2G9. 

Stnnnine,  TO. 

Stannite,  SIS. 

Stanzait,  2B7. 

Staurolite,  261.  328. 

Staarotide,  261. 

Steatite.  2T6.  282, 

Steinheilite,  2U. 

Stein laannite,  41,  40. 

Stein  mark,  2  GO. 

Steinol.  469. 

Stein  sail,  90. 

Stellite,  S0«. 

Staph  unite,  66,  128. 

Stereo  rite,  418. 

St«rnbergito,  7l. 

StibieSnise,  142. 

Stibine.  SB. 

Stibium,  S3. 

Stiblite,  Stibilite,  142. 

Stiboite,  38. 

Stilbito,  332. 

Stilbtt  anamorphiqae,  1 
Binttriger,  830. 

Stillolitc,  t.  Opal. 

Stilpoomelane,  287. 

Stilpnosiderite,  129. 

Stinkatone,  489. 

Stolpenito,  EOS. 

Stolzit,  343. 

Strahlenkupfer,  428. 

Strablerz,  42  B. 

Strablkiea,  60. 
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iStralilatein ,  170. 
jSlrahltcuBth.  332. 
Strnkonittite,  S02. 
Stratopeite,  MB. 
Stroganowite. '20S. 
Stromeyerite,4g, 
,    Stromnite.  i>,  Buyftrontian- 
ltfl.45l. 
rontia,  CarboBate,  4B0. 

Sulphate,  368. 
roatianitc,4S0. 
Strontianocalcite,  439. 
StrUTite,  413. 
StylobiW,  ass. 
Stypticile.  388. 
Saecinite.  191.  486. 
SULPHATES,  364. 


Uti 


9,  376. 


'Salphiu-,  Native,  22. 
I         Selenic,  -24. 

StJLPHURETS.3i>-88. 

Sulphuric  acid,  148. 

t^alpharoua  acid,  143. 

Sotnpfert,  131. 

Sonstoae.  239,  244. 

Susan  nils.  378. 

SffBgu.  394. 

Svineatona,  489. 

Syeuite,  a+0. 

Syepaonte,  41. 

dylvan.  Oediegen.aO. 

SylTanite,  64. 

Sylrine,  90. 

Bympleiite,  418. 

Tabergitc,  291. 
Tabular  apnr,  I  SB. 
Tachylila,  111. 
Tachy  a  phalli  te,  197. 
TafeUpath,  lG6. 
Tagilitf,  426. 
Tale,  276. 
Talc-apatite,  898. 
Talc  phospboreiiurer,  408. 
Talc  zographique,  296. 
Tatf  ite,  609. 
Tnlkerde,  v.  Magnesia. 
TulkerdealsuD,  382. 
Talkapatb,441. 
Talkhydrat.  133. 
X  Talkateimiiark.'SGO. 
Tallow,  Miner*!,  474. 
TamRritc.428. 
TA«TALATE3,  344. 
Tankite,  t>.  Cbiaatolite. 
Tanncnite.  73.  G12. 
Tantale  oiyde  yttrif^rt,  IBS 
Tantalite,  SGl. 
TarnO^tdte,  44S. 
Tantolite,  186. 
Teatizit«,  888. 
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Takoretin,  472. 

T6l^ie,  111. 

Tellur.  Gediegen,  20. 

Teilurblei,  44. 

Tellure  auro-arg«ntif6re,  64. 

auro-plombif^re,  65. 
Tellur^oldsilber,  44. 
Telluric  bUmuth,  21. 
Telluric  ochre,  502. 
Telluric  silver,  44. 
Tellurige  saure,  502. 
Tellurite,  502. 
Tellurium,  20. 

Black,  65. 

Foliated,  65. 

Graphic,  64. 

White,  yellow,  64. 
Tellurium  glance,  65. 
Tellurous  acid,  5u2. 
Tellursilber,  44. 
Tellursilberblei,  v.  Sylvan- 

ite. 
Tellurwisrauth,  21. 
Teonantite,  84. 
Tenorite,  117. 
Tephroite,  186. 
Teratolite,  612. 
Terenite,  2Ul. 
Ternarbleiarz,  871. 
Terre  verte,  165. 
Teaselite,  304. 
Tesseralkies,  56,  67. 
Tetai-tine,  240. 
Tetrad vmite,  21,  512. 
Tetrahodrite.  82.512. 
Tetruklasit.  20 1. 
Tetraj>hyline,  406. 
Texasite,  Krnugott,  v.  Eiuer 

aid  NickeL 
Thalito,  IGo.  282. 
Thallite,  2UG. 
Tharandite,  411. 
Tlienardito.  HC5 
Therinonalritc,  456. 
Thiersohite,  465. 
Thiorsauite,  285. 
Thomaite,  452. 
Thomsonite,  S25. 
Thoneisenstein,  131. 
Then,  I',  clay. 
Thonerde    tSchwefelsaure, 

381. 
Thonerde,  v.  Alumina. 
Thorite.  312,  512. 
Thraulite,  2l>n. 
Thrombolite,  412. 
Thulite,  206. 
Tbumite,    Thummerstein, 

206. 
Thuringite,  290. 
Tile  ore,  101. 
Tilkerodite,  42. 


Tin,  19L 

Oxyd  of,  118. 
i        Sulphuret  of,  70. 
Tin  ore,  118. 
"Tin  pyrites,  70. 
Tincal,  894. 
Tinder  .ore,  76. 
■TiroUte,  426. 
ITitanate  of  lime,  345. 
Titan  eisen,  115. 
Titane  anatase,  121. 

oxyd€,  120,  121, 123. 
,        silico-calcaire,  268. 
Titanic  acid,  120,  121,  123. 
I        iron,  115. 
iTitanite,  268. 
JTirji,  394. 
ITombazite,  58. 
Topaz,  259,612. 
I        False,  147. 
I        Oriental,  HI. 
jTopazolite,  191. 
jTopfstein,  v.  Potstone 
jTorberite,  480. 
.Torrelite,  858. 
{Touchstone,  148. 
'Tourmaline,  270,  518. 
iTowanite,  68. 
ITrachyte,  246,  510. 
iTrap,  247,  510. 


;Ulexit«,  894. 
UllmanDite,  69. 
Ultramarine,  229. 
Unghwarite,  604. 
iUDionite,  289. 
jUraooDisc,  461. 
Uralite,  166,  172. 
lUralorthite,  208. 
iUranblQthe,  461. 
UniDe  oxydul^,  107. 
Uranglirnmer,  4;M>. 
jUrangreen,  386. 
jUrangrOn,  386. 
iUranin,  v.  Pitchblenda^ 
iUranite,  430. 

'Uranium,    Carbonate,  461. 
i  462. 

i         Oxyd.  107. 

Phosphate,  430. 

Sulphate,  886,  892, 501 
lUranmica,  430. 
jUranochre,  461. 
;Uranotaotal,  855. 
lUranoxyd,  107. 
iUranpecherr,  107. 
'Uronphyllit,  480. 
Uranvitriol,  386. 
;Urao,  454. 
;Uwarowite,  192. 


Trass,  510. 
Traubenblei,  400. 
I'Travertine,  485. 
jTremenheerite,  30. 
Tremolite,  172. 
Triklasit,  j*.  Fahlunite. 
Trinacrite,  166. 
Tripe  stone,  369. 
ITriphane,  169. 
Triphyline,  406,  513. 
JTripli'te,  408. 
|Triplokla9,  825. 
|Tritomit.e.  311. 
iTrona,  454. 
iTroustite,  189. 
Tscheff  kinite.  341. 
iTscherniicrite,  388. 
Tuesite.  250. 
Tufa,  Calcareous,  439. 
Tuntrstate  of  iron,  351. 
I         of  copper,  502. 

of  lead.  348. 

of  lime,  847. 
Tungsten.  347. 
Tungstic  acid  or  ochre,  143 
Turcfite,  132. 
Tiirkis,  405,  518. 
Turmalin,  270. 
Turnerite,  502. 
Turquois,  405,  513. 
iTyrolite,  426. 


{Valencianite,  212. 
.Valentinite,  14a 
■VANADATES,  862. 368. 
iVanadinbleierz,  862. 
jVanadinite,  362. 
! Variegated  copper,  38- 
jVariolite,  245,  5ul^. 
jVarisoite,  408. 
IVarvacite.  131. 
|Vauquelinite,  360. 
, Velvet  copper  ore,  S*'2. 
j Verde  antique,  284. 
iVemiiculite.  292. 

Vermontite,  r.  MispickeL 

Vesuvian,  197. 
i'VePUvian  salt,  365. 
'Villarsite.  285. 
'Violan,  177. 

Vitreous  copper,  46. 

silver,  37. 
iVitriol,  Blue,  880. 
I         Co])per,  380. 
Gnen,  38.*). 
Lead,  370. 
>;iekel,3S6. 
Red,  or  Cobalt,  S85. 
i         White,  or  Zinc,  S84. 
I         Uranium,  386. 
I  Vitriol  ochre,  388. 

Vitriolbleierz,  370. 

Vivianite,  415. 

Voglite,  462. 
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Volknerite,  184. 
Volborthite,  862. 
Volcanic  glass,  248. 
Volcanite,  v.  BeleoBulphur. 
Volgerite,  142,  618. 
Voltaite,  383. 
Voltzite,  Voltzine,  127. 
Voraulito,  404. 
Yosgite,  238. 
Vnlpinite,  369. 


Wacke,  247. 
Wad,  136. 
Waffnerit6v  403. 
WsTcbowite,  469. 
Walmstedtite,  v.  Breunner* 

ite. 
Warwickite,  396. 
Washingtouite,  116. 
Wasserblei,  66. 
Wasserglimmer,  223. 
Wasscrkics,  61. 
Water,  110. 
Wavellite,  423. 
Websterite,  389. 
Webrlito,  263. 
Weichbraunstein,  12o. 
Wcichoisenkies,  v.  Wasser- 

kies. 
Weicbmangan,  126. 
Weissbleierz,  462. 
Weiss^iiltigerz,  82. 
Weissian,  v,  Scolecite. 
Weissigite,  261,  613. 
Weissite,  216. 
Weisskupfererz,  86,  60. 
Weieisnickelkies,  66,  61. 
Weisspiessglanzerz,  140. 
WeisAStein,  246. 
Weiss  toll  ur,  64. 
Wernerite,  201. 
WheeI-or%  80. 
Whewellite,  464. 
White  antimony,  140. 

arsenic.  1H9. 

copperas,  380. 

iron  pyrites,  60. 

lead  ore,  462. 

tellurium,  64. 

vitriol,  384. 
Wicbtine,  Wichtisitc,  177. 
Wiesenerz,  v.  Bog  iron  ore, 

131. 
Wilhelmite,  189. 
Willemite.  1S9. 
Williamsite,  284. 
Wilsonite,  602. 
Wiluite.  191.  197. 
Wiserite,  447 
Wismuth,  Gediegen,  20. 


;Wismuthbleierz,  16. 
IWismuthglanz,  83. 
Wismuthochre,  141. 
Wismutboxyd,  Kolens.,  462. 
Wismuthsilber,  16. 
Wismuthspath,  462. 
Withamite,  206. 
Witherite,  449.  • 
Wittichite,  88. 
Wittineite,  169. 
Wodankies,  v.  Gersdorffite. 
WoBrthite,  266. 
Wohlerite,  343,  613. 
Wolcbite.  82. 
Wolchonskoite,  889,  613. 
Wolfram,  361. 
Wolframine.  143. 
Wolframbleierz,  848. 
Wolframochre,  148. 
Wolfebergite,  73. 
Wollastonite,  166. 
■  Wood,  petrified,  148. 
'Wood-opal,  162. 
Wurfelerz,  422. 
iWulfenite,  849. 
Wundererde,  v,  TerstoUte. 


Xantbite,  197. 
Xanthocone,  87. 
Xanthophyllite.  297. 
Xanthorthit,  209. 
Xantbosiderite,  188. 
Xenolite,  266. 
Xenotime,  401. 
Xylite,  Xylotile.  286. 
Xylochlore,  806. 
Xylokryptit,tf.  Scbeererit«  f 

Yanolite,  218. 
Yellow  copperas,  887. 

copper  ore,  68. 

lead  ore,  849. 

tellurium,  64. 
Yen  ite,  262. 
Ytterbite,  211. 
Yttererde.  Pbospb.  401. 
Ytterspath,  401. 
Yttria,  Phosphate  401. 

Tantalate,  399. 

Silicate,  266. 
Yttrocerite,  96. 
Yttrocolumbite,  869. 
Yttroilmenite,  366. 
Ytrro-tantalite,  369. 
Yttro-titanite,  841. 

Zala.  894. 
Zengonite,  322. 
Zeasite,  v.  Opal. 
Zeilanit,  108. 


Zellkies,  eu 

Zeolite,  Feather.  827,  828. 

Foliated,  830,  332. 

Efflorescing,  807. 

Needle,  827,828. 

Pyramidal,  3U4. 
Zeuzite,  270. 
Zianite,  v.  Kyanite. 
Ziegelerz,  101. 
Zigueline,  101. 
Zinc, 

Arsenate,  418. 

Carbonate,  447,  460. 

hydrate  euprifere,  426. 

lodid  and  Bromid,  97. 

oxide,  110. 

oxide  silicifcre,  189. 

Oxysulphuret,  127. 

Phosphate,  409. 

Red  oxyd,  110. 

Silicate,  166,  189. 

Silicious  oxyd,  189,818. 

sulfate,  884. 

sulfure,  46. 

Sulphate,  884. 

Sulpburet,  46. 
Zinc  blende,  46. 
Zinc  bloom,  460,  613. 
Zincfahlerz,  86. 
Zinc  vitriol,  384. 
Zinc  ore.  Red,  110. 
Zincite,  110. 
Zinconise,  460. 
Zinkarseniat,  418. 
Zinkbluthe,  460. 
Zinkenite,  74. 
Zinkglas,  313. 
Zinkkieselerz,  818. 
Zinkoxyd,  110. 
Zinkphyllit,  409. 
Zinksjiath,  447. 
Zink vitriol,  884. 
Zinn,  19. 
Ziiinerz,  118. 
Zinnkies,  70. 
Zinnober,  48. 
Zinnstein,  118. 
Zinnwaldite,  227. 
Zippeite,  461. 
Zircon,  196. 
Zirconite,  196. 
Zoisite.  211.  206. 
Zolestein,  368. 
Zootinsalz,  v.  Nitratine. 
Zorgite,  42. 
Zundererz,  76. 
Zurlite,  2()6. 
Zwieselite,  899. 
Zy  gad  ite,  264. 


ERRATA  AND  ADDENDA. 

VOL.  L  p.  7,  add  after  1.  1,  *'  Niimb«r  I,  being  the  first  part,  of  the  third  edition 
of  Prof  a  U.  Shepard'B  Treatise  on  Mineralogy  (1862)." 
p.  16,  4th  L  fr.  top,  for  nui  tan  \ZV\t  read  ma=ttai  kZV\» 
p.  87,  17th  1,  fr.  top,  for  a  :  6=8in  ^  :  sin  y,  read  a :  &==8in  w  :  ain  /t. 
p.  92, 8th  1,  fr.  top,  for  Monoelinie  Syttem,  read  Monametrie  8y»tem, 

VOL.  II.  p.  32,  in  t  210A,  for  the  lower  U  (to  right),  read  t%  and  for  ^t,  below  this, 
read  11 
p.  44,  under  Gnmaoite,  add.  Streak  dark  gray, 
p.  80,  4th  1.  fr.  top,  for  Antimoni^  read  Antimoine. 
p.  100,  8d  L  fr.  top,  dele  Chalcotugbite. 
p.  140,  in  f.  884,  It  should  be  11 
p.  168,   6th   1.  fr.  bottom,  for  Columbates,  Niobatks,   read   Taktalatis, 

OOLUVBATn. 

p.  166,  12th  L  fr.  bottom,  for  2t  read  21 

p.  183,  17th  L  fr.  top,  in  part  of  edition,  for  1  :  ,  read  1  :  }. 

p.  242,  28d  1.  fr.  top,  for  Sunadin,  read  Sanidin. 

p.  261,  in  f.  461,  for  It,  read  tl 

p.  809,  8d  L  fr.  bottom,  for  18,  read  118. 

p.  816,  under  Savite,  9  :  9  :  26 ;  2,  should  be  9  :  9  :  26  :  6  ;  and  9  :  9  :  26  : 

2,  should  be  9  :  9  :  26  :  3. 
p.  382,  17th  L  fr.  bottom,  dele  all  of  paragraph  after  "silica." 
p.  343,  To  description  of  Mosandrite,  add.  Occurs  with  Albite  and  violet 

fluor  at  Brevig. 
p.  345,  To  Pyrochlore,  add.  Streak  light-brown  to  yellow, 
p.  361,  at  top,  for  Golumbate,  read  Tantalate.  ^ 

p.  413,  22d  1.  fr.  top,  for  t2,  read  t^ 
p.  419,  12th  1.  fr.  top,  for  t2,  read  t^'- 
p.  448,  16th  L  fr.  top,  for  Eisenbluth,  read  Eisenbluthe. 
p.  460.  12th  1.  fr.  bottom,  for  4  read  i. 

p.  452,  to  description  of  Manganocalcite,  add.  From  Schemnitz. 
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